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The Strategic Environmental Assessments (SEA) Division of NOAA's Office of Ocean Resources Conservation
and Assessment (ORCA) was created in response to the need for comprehensive information on the effects of
human activities on the nation's coastal ocean. The SEA Division performs assessments of the estuarine and
coastal environments and of the resources of the U.S. Exclusive Economic Zone (EEZ).

In June 1985, NOAA began a program to develop a comprehensive information base on the life history, relative
abundance and distribution of fishes and invertebrates in estuaries throughout the nation (Monaco 1986). The
Estuarine Living Marine Resources (ELMR) program has been conducted jointly by the SEA Division, the National
Marine Fisheries Service (NMFS), and other agencies and institutions. The nationwide ELMR data base was
completed in January 1994, and includes data for 135 species found in 122 estuaries and coastal embayments.
Eight reports and reprints are now available free upon request, and another is scheduled for completion in 1994
(see below). This report, Distribution and Abundance of Fishes and Invertebrates in North Atlantic Estuaries,
summarizes information on the distribution and abundance of 58 fish and invertebrate species in 17 North Atlantic
estuaries. A national report summarizing the data and results from the program will be published in 1995.

Three salinity zones as defined in Volume 1 of NOAA’s National Estuarine Inventory Data Atlas (NOAA 1985)
provided the spatial framework for organizing information on species distribution and abundance within each
estuary. These salinity zones are tidal fresh (0.0 to 0.5 ppt), mixing (0.5 to 25 ppt), and seawater (>25 ppt). The
primary data developed for each species include spatial distribution by salinity zone, temporal distribution by
month, and relative abundance by life stage, e.g., adult, spawning, juvenile, larva, and egg.

Additional information on this or other programs of NOAA's SEA Division is available from:

NOAA/NOS SEA Division, NJORCA1
1305 East-West Hwy., 9th Floor
Silver Spring, Maryland 20910

Phone (301) 713-3000
Fax (301) 713-4384
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Distribution and Abundance of Fishes and Invertebrates in North Atlantic Estuaries

Introduction

This report presents information on the spatial and
temporal distribution, relative abundance, and life his-
tory characteristics of 58 species of fishes and inverte-
brates (Table 1) in 17 estuaries in Massachusetts, New
Hampshire, and Maine. Its purpose is to disseminate
data developed from the National Oceanic and Atmo-
spheric Administration’s (NOAA) Estuarine Living Ma-
rine Resources (ELMR) program (see inside front
cover). The ELMR program is conducted by the Bio-
geographic Characterization Branch of the Strategic
Environmental Assessments (SEA) Division. The pri-
mary data compiled include the presence, distribution,
and relative abundance of each species and the time
periodit utilizes each estuary. The data and framework
presented are illustrative of the nationwide ELMR
program (Monaco et al. 1980, Nelson et al. 1991,
Nelson 1992, Stone et al. 1994). '

The objective of the ELMR program is to develop a
consistent data base on the presence, distribution,
relative abundance, and life history characteristics of

ecologically and economically important fishes and

invertebrates in the nation's estuaries. The data base
is divided into five study regions (Figure 1) and con-
tains the monthly relative abundance of each species’
life stage by estuary for three salinity zones (seawater,
mixing, and tidal fresh) identified in NOAA's National
Estuarine Inventory (NEI) Data Atlas-Volume | and
supplement (NOAA 1985). The nationwide data base
contains information for 135 fish and invertebrate spe-
cies found in 122 estuaries.

Estuaties are among the most productive natural sys-
tems and have been shown to be important nursery
areas that provide food, refuge from predation, and
valuable habitat for many species (Tyler 1971,
MacDonald et al. 1984, Langton et al, 1989, Day et al.
1089, Ayvazian et al. 1992). Estuarine organisms that
support important commercial and recreational fisher-
ies include bivalves, decapods, and a variety of finfish.
in spite of the well-documented importance of estuar-
ies to fishes and invertebrates, few consistent and
comprehensive data bases exist that allow examina-
tions of the relationships between estuarine species
found in or among groups of estuaries. Furthermore,
much of the distribution and abundance information for
estuarine-dependent species (i.e., species that require
estuaries during their life cycle) is for offshore life
stages and does not adequately describe estuarine
distributions (NOAA 1990, Darnell et al. 1983).

Only a few sampling programs (e.g., Massachusetts
Division of Marine Fisheries, Maine Department of
Marine Resources inshore trawl surveys) collectfishes
and invertebrates with identical methods across groups
of estuaries within a region (Howe et al. 1991, MDMR
1993). Therefore, most existing estuarine fisheries
data cannot be compared among estuaries because of
the variable sampling strategies. In addition, existing
research programs do not fecus on how groups of
estuaries may be important for regional fishery man-
agement, and few compile information for species
having littfe or no economic value,

Figure 1. ELMR study regions and regional research institutions.
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Because different life stages of many species use both
estuarine and marine habitats, information on the
distribution, abundance, temporal utilization and life
history characteristics are needed to understand the
coupling of estuarine, nearshore, and offshore habi-
tats. Consequently, the ELMR program was developed
. tointegrate fragments of information on these species
and their associated habitats into a useful, comprehen-
sive and consistent format. A national data base of this
type does not presently exist. Results from this pro-
gram will complement NOAA efforts to develop a
national estuarine assessment capability (NOAA 1985),
identify information gaps, and assess the content and
quality of existing estuarine fisheries data. In addition
the ELMR data will be integrated with information from
NOAA'’s East Coast of North America Strategic As-
sessment Project to provide consistent species distri-
bution data in marine, as well as estuarine, environ-
ments (NOAA, 1991).

Data Collection and Organization

Compiling consistent data nationwide limits the amount
of information that may be collected for each species
and estuary:. It would also be both time and cost-
prohibitive o map each species by life stage for each

estuary (Monaco 1986). The NOAA framework en-

ables a consistent compilation and organization of all
available data on the distribution and abundance of
fishes and invertebrates in estuaries. Figure 2 summa-
rizes the major steps taken to collect and organize this
information. The initial steps were selection of the
estuaries and species to be studied.

Selection of estuaries. Thirteen North Atlantic estu-
aries were selected from the National Estuarine Inven-
tory (NEI} Data Atlas-Volume | (NOAA 1985) and, after
discussions with several regicnal researchers, four

additional estuaries were included. The locations of the
17 selected estuaries and their associated salinity
zones are shown in Figure 3.

Data on the spatial and temporal distributions of spe-
cies were compiled for the tidal fresh (0.0-0.5 parts per
thousand (ppt)), mixing (0.5-25.0 ppt), and seawater
(> 25 ppt) zones delineated for each estuary inthe NEI.
A representative map and data table for Penobscot
Bay from the NE! Data Atlas is shown in Appendix 1.
Each salinity zone is represented in 12 of the 17 North
Atlantic estuaries, but for the purposes of this study &
estuaries are considered to be missing at least one of
the aforementioned zones (Figure 3). Salinity zones
that are only seasonally present or are extremely small
(i.e., <1 km?) were generally omitted from this large-
scale assessment (see NOAA 1985 for a discussion of
zone delineation). Refer to Appendix 2, Estuary notes,
for the rationale for additions to the NEI and a discus-
sion of unique features of estuaries in the Gulf of Maine
region,

Selection of species. ELMR personnel and local
reviewers used the following four criteria, together with
data availability, to select 58 species forinclusion inthe
ELMR data base (Table 1). The common and scientific
names of ail species are those adopted by the Ameri-
can Fisheries Society (Turgeon et al. 1988, Williams et
al. 1988, Robins et al. 1991):

* Commercial value—determined by review of catch
data and value statistics from NMFS and state agen-
cies, e.g., Atlantic cod (Gadus morhua) and softshell
clam (Mya arenaria).

* Recreational value—determined by relative impor-
tance in recreational fisheries that may or may not be
commercially exploited. Recreational species were

Figure 2. Major steps taken to complete the North Atlantic ELMR study.
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determined by consulting regional experts and NMFS
reports, e.9., Atlantic salmon {Salmo salar) and striped
bass (Morone saxatilis).

* Indicator of environmental stress—determined from
the literature, discussions with fisheries experts, and
from moenitoring programs such as NOAA's National
Status and Trends Program (O’Connor 1990). These
species are typically molluscs or demersal fishes that
consume benthic invertebrates or have a strong asso-
ciationwith bottom sediments, e.g., blue mussel (Mytilus
edulis) and winter flounder ( Pleuronectes americanus).
Their physiclogical disorders, morphological abnor-
malities, and bioaccumulation of contaminants, such
as heavy metals, indicate exposure to environmental
pollution and/or stress.

¢ Ecological value—based on several attributes includ-
ing trophic level, relative abundance, and importance
as a key predator or prey species, e.g., silversides
{Menidiaspecies) and sevenspinebay shrimp(Crangon
septemspinosa).

For the majority of species considered in this report,
growth and development involve a direct progression
through several distinct life stages. Accordingly, the
ELMR program has compiled information based on
five “typical” life stages: adult (A), spawning adult (S),
juvenile (J), larvae (L) and egg (E). Adults were defined
as reproductively mature individuals while juveniles

were defined as immature but otherwise similar to
adults. Species with a larval stage typically undergo
metamorphosis to the juvenile stage, hence larvae
usually differ from juveniles and adults in form. In
addition, most species rely on extemnal fertilization via
spawning, when gametes combine externally after
being released by males and/or females. Therefore,
spawning adults were defined as those releasing eggs
or sperm and /arvae and eggs included most early life
history stages. The complex life histories of some
species, and the subsequent difficulty in placing them
into a comprehensive classification scheme, required
some deviation from this general classification. For
example, mating (M) or parturition {P) replaced spawn-
ing (S) for some species (e.g., green crab and spiny
dogfish respectively) because the reproductive mode
of certain species differs from the norm in that there is
internal fettilization of eggs, ovoviviparity, delayed
fertilization, etc. In addition, egg and/or larval stages
are not applicable for certain species because the
stage(s) is either absent or better defined by the
presence of gravid females. Refer to Appendix 3,
Species life history notes, for a discussion of these
deviationsforindividual species. This section identifies
cases where the ELMR program has considered alter-
nate life stages, cases in whichtwo ormore species are
considered as a single unit, comments on specific
habitat preferences and behaviors, and other pettinent
life history information,

Figure 3. ELMR North Atlantic estuaries and associated salinity zones.
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Table 1. ELMR North Atlantic species.

Common name

Blue mussel
Sea scallop
Ametrican oyster
Northern quahog
Softshell clarn

Daggerblade grass shrimp

Northern shrimp
Sevenspine bay shrimp
American lobster
Jonah crab

Atlantic rock crab
Green crab

Green sea urchin
Spiny dogfish
Skates

Shontnose sturgeon
Atlantic sturgeon
American eel
Blueback herring
Alewife

American shad
Atlantic menhaden
Atlantic herring
Rainbow smelt
Atlantic salmon
Atlantic cod
Haddock

Silver hake

Atlantic tomcod
Pollock

Red hake

White hake
Mummichogs
Silversides
Fourspine stickleback
Threespine stickleback
Ninespine stickleback
Northern pipefish
Northern searobin
Grubby

Longhorn sculpin
Shorthorn sculpin
White perch

Striped bass
Bluefish

Scup

Tautog

Cunner

Ocean pout

Rock gunnel
Ametican sand lance
Atlantic mackerel
Butterfish
Windowpane flounder
American plaice
Winter flounder
Yellowtail flounder
Smocth flounder

Scientific e

Mytilus edulis
Placopecten magellanicus
Crassostrea virginica
Merecenaria mercenaria
Mya arenaria
Palaemonetes pugio
Pandalus borealis
Crangon septemspinosa
Hormarus americanus
Cancer borealis

Cancer irroratus

Carcinus maenas
Strongylocentrotus dreebachiensis
Sgualus acanthias

Raja species

Acipenser brevirostrum
Acipenser oxyrhynchus
Anguilla rostrata

Alosa aestivalis

Alosa pseudoharengus
Alosa sapidissima
Brevoortia tyrannus
Clupea harengus
Osmerus mordax

Salmo salar

Gadus morhua
Melanogrammus asglefinus
Meriuceius bilinearis
Microgadus tormcod
Pollachius virens
Urophycis chuss
Urophycis tenuis
Fundulus heterociitus
Menidia species

Apeltes quadracus
Gastarostaus actleatus
Pungitius pungitius
Syngnathus fuscus
Prionotus carolinus
Myoxocephalus aenaeus
Myoxocephalus octodecemspinosus
Myoxocaphalus scorpius
Merone americana
Morone saxatilis
Pomatomus saltatrix
Stenotomus chrysops
Tautoga onitis
Tautogolabrus adspersus
Macrozoarces americanus
Pholis gunnellus
Ammodytes americanus
Scomber scombrus
Peprilus triacanthus
Scophthalmus aquosus
Hippoglossoides platessoides
Plsuronectes americanus
Plauronactes ferrugineus
Plauronectes putnami

Family

Mytilidae
Pectinidae
Ostreidae
Veneridae
Myidae
Palasmenidasg
Pandalidae
Crangonidae
Nephropidae
Cancridas
Cancridas
Portunidae
Strongylocentrotidae
Squalidae
Rajidae
Acipenseridae
Acipenseridae
Anguillidae
Clupeidae
Clupeidae
Clupeidae
Clupsidae
Clupeidae
Qsmeridae
Salmonidae
Gadidae
Gadidae
Gadidae
Gadidae
Gadidae
Gadidae
Gadidae
Cyprinodontidae
Athsrinidas
Gasterosteidae
Gasterosteidas
Gasterosteidae
Syngnathidae
Triglidae
Cottidae
Cottidae
Cottidae
Percichthyidae
Percichthyidae
Pomatomidae
Sparidas
Labridae
Labridae
Zoarcidas
Pholidae
Ammodytidae
Scombridae
Stromateidae
Bothidae
Pleuronectidas
Pleuronectidae
Pleuronectidas
Pleurcnectidae




Data sheet developinient. A data sheet was devel-
oped for each species in each estuary to facilitate the
review and presentation of the information. Data corri-
piledfor each species/life stage included: 1) the salinity
zone it occupies (seawater, mixing, tidal fresh), 2) its
monthly distribution in those zones, and 3) its relative
abundance in those zones. Figure 4 depicts the data
sheet for rainbow smelt (O. mordax) in Great Bay, NH/
ME. Project staff developed these data sheets by
conducting exhaustive literature searches, and exam-
ining published and unpublished data sets. To comple-
ment the information from these quantitative studies,
regional and local biologists were asked fortheirknowl-
edge of estuary/species-specific spatial and temporal
distribution patterns and relative abundance levels
based upon their experience and research. The final
level of relative abundance assigned to a species was
determined from the available data and expert review.

The abundance of a species was assessed relative to
that of the same life stage of other species with similar
behaviors (e.g., pelagic, demersal), gear susceptibili-
ties, and/or habitats. Based upon these similarities, it

was possible to derive several “guilds” from the North
Atlantic ELMR species list and meaningfully assess
the relative abundance of species within each guild
(Table 2). For example, bluefish were compared to
other pelagic species and blue mussels were com-
pared to other bivalves but they were not compared to
each other. To rank relative abundances, ELMR staff
used the following categories:

* Not present-—species or life history stage not found,
questionable data as to identification of species, and/
or recent loss of habitat or environmental degradation
suggests absence.

« No information available—no existing data available,
and after expert review it was determined that not even
an educated guess would be appropriate. This cat-
egory was also infrequently used if the limited data
available were extremely conflicting and/or contradic-
tory (e.g., white hake spawning); in these cases, no
information available actually describes a situation
where the available information was indecipherable.

Figure 4. Example of a species/estuary data sheet: Rainbow smelt in Great Bay.

Osmerus mordax
Rainbow Smelt

Great Bay
New Hampshire/ Maine

~_|=Not Present

] | = Rare

Common

Abundant

Highly Abundant

Salinity Relative abundance by month
zone Life stage J|F J|J|A15|OIN]D R
Adults 2
Spawning 3
Tidal fresh Juveniles 2
0.0 - 0.5ppt Lar;/ée ‘ 2
i \
Adults 1
Mixing Spawning 2
0.5 - 250 ppt |Juvenies !
Larvag 2
R E S
o
Spawning 1
Seawater R .
>25.0 ppt RO R
Larvae 2
Eggs 1
Legend: Relative Abundance: Data Reliability (R):

1 = Highly Certain
2 = Moderately Certain

3 = Reasonable Inference




» Rare-—species is definitely present but not frequently
encountered.
» Common-—-species is frequently encountered but not

in large numbers; does not imply a uniform distribution
over a specific salinity zone.

¢ Abundant-—species is often encountered in substan-
tial numbers relative to other species with similar life

modes.

» Highly abundant-—species is numerically dominant
relative to other species with similar life modes.

Table 2. Classification of ELMR North Atlantic species

by guild.
Sessile Invertebrates

Blue mussel

Sea scallop
American oyster
Northern quahog
Softshell clam
Green sea urchin

Shrimps

Shallow Water Fishes

Mummichog
Silversides

Fourspine stickleback
Threespine stickleback
Ninespine stickleback
Northern pipefish
American sand lance

Demersal Fishes

Daggerblade grass shrimp
Northern shrimp
Sevenspine bay shrimp

Large Crustaceans

American lobster
Jonah crab
Atlantic rock crab
Green crab

Pelagic Fishes

Blueback herring
Alewife
American shad
Atlantic menhaden
Atlantic herring
Rainbow smelt
Atlantic salmon
White perch
Striped bass
Bluefish

Atlantic mackerel
Butterfish

Spiny dogfish
Skates

Shortnose sturgeon
Atlantic sturgeon
American eel
Atlantic cod
Haddock

Silver hake
Atlantic tomcod
Pollock

Red hake

White hake
Northern searobin
Grubby

Longhorn sculpin
Shorthorn sculpin
Scup

Tautog

Cunner

Ocean pout

Rock gunnel
Windowpane flounder
American plaice
Winter flounder
Yellowtail flounder
Smooth flounder

Thedata presented here represent relative abundance
levels within a specific estuary; relative abundance
levels across all Gulf of Maine estuaries could not be
determined in this analysis. Nevertheless, the relative
abundance data shown in the data summaries depict
the best available information that could be synthe-
sized from agency reports, academic studies, and
expert reviews (see Data Content and Quality section,
below).

Data verification. For many well-studied species (e.g.,
winter flounder, American lobster), quantitative data
were used to estimate spatial and temporal distribu-
tions. For other species, however, reliable quantitative
data were limited. Therefore, nearly all data sheets
were submitted to panels of local researchers, manag-
ers, and technicians for peer review based upon their
knowledge of individual species within an estuary.
Approximately one and a half years were required to
developthe 986 data sheets (Figure 4) and consult with
more than 72 scientists and managers at 33 institutions
(see Appendix 4 for names and affiliations). As stated
previously, this review process complemented the
information gathered from the literature and published
data sets compiled by NOAA.

Presence/absence of ELMR species in North-At-
lantic estuaries. Table 3 (p. 8-9) was developed to
readily convey the occurrence of each of the 58 ELMR
species in each of the 17 North Atlantic estuaries. This
table depicts the highest relative abundance of the
adult or juvenile life stage of each species, in any
month, in any salinity zone within each estuary. The
spawning, egg, and larval life stage categories are not
considered. This table also depicts the zoogeography
of species among estuaries.

Data sumimaries. The information compiled for each
species and estuary (986 data sheets) was organized
in three data summaries that begin on p. 17. Table 4
(pp. 19-49) summarizes the distribution and relative
abundance (the highest level of abundance during the
year in each estuary is depicted) for each species by
life stage, in each estuary by salinity zone. Table 5 (pp.
51-111) summarizes the temporal distribution and
relative abundance of each species by month and life
stage for each estuary. This table combines data over
the three salinity zones, showing the highest level of
abundance for a particular life stage by month. The
information shown represents the expected spatial
and temporal distribution of a species in a particular
estuary based upon available data.




Seasonal and geographical comparisons. To: exe!f

amine general abundance patterns the numbets of
species ranked as “common” or greater were counted
by month and by salinity zone for the adult, juvenile,
and larval life stages. In Figure 5, the numbers of
species were plotted by estuary. In Figure 6, the
numbers of species were averaged across estuaries
and plotted by month for these life stages. Although -
these summaries are not statistical analyses, they do

provide insights into the seasonal and geographical ™

distribution of selected species in the estuaries:

» The numberof species presentappearedtobe hlgf?{'—
in some estuaries than in others (Figure 5). However,

Atlantic region study, and thus the species list was not- -
comprehensive for the region. Some of the selected
species occur primarily in the northern Gulf of Maine
estuaries (e.g., smooth flounder, ninespine stickle-
back), and some occur primarily in the more southern.
estuaries (e.g., American oyster, scup, daggerblade
grass shrimp). In addition, some estuaries and salinity
zones (e.g., Wells Harbor, Damariscotta River tidal
fresh) were quite small and contained relatively Ilttie
habitat for several of the selected species.

» The number of larval species was higher in the
southern estuaries (Cape Cod Bay, Boston Bay, Mas--

sachusetts Bay, Great Bay) than in the northern ones:. -

(Flgure5) This may have resulted, mpart fromspawr-—

ing activity by the more southern spemes {e. g., Amen-'

systems, and large seawater zones which could ac =
commodate more of the marine spawners.

tidal fresh zone (Figures 5 and 8). However, this could
have been partially due to the fact that the selected
ELMR species are primarily estuarine, not freshwater.
Most of the ELMR species found in fresh water are
diadromous, temporarily using the zone as a spawning
ground or corridor to other breeding areas. In addition;-
the lack of systematic faunal surveys in many tidal-
freshwater zones contribute to this apparent Iowerf
diversity. —

» Estuarine utilization by all three life stages was:
highest in the summer and locwest in the winter, with_
some notable exceptions (e.g., winter flounder, Atlan-
tic herring) (Figure 6). [

» The number of species present aslarvae inthe mixing
and seawater zones was highestin June. The number
of species present as adults or juveniles was highestin
September and October (Figure 6).

Data Content and Quality

Data reliability. An important aspect of the ELMR
program, especially since it is based primarily on
literature and consultations, is to determine the quality
of available data. The quality of available information
varied between species, life stage, and estuary, dueto
differences in gear selectivity, difficulty in identifying
larvae, difficulty in sampling various habitats, and the
extent of sampling and analysis in particular studies.
Asaresult, spatialand temporal resolution was greater
in well-studied estuaries and for well-studied species.
For example, a large amount of information was avail-
able on the American lobster in the seawater zone
because it is highly valued both commercially and
recreationally. Conversely, very little is known about
smooth flounder in the tidal fresh zone. Similarly, early
life history and spawning activity are often poorly
documented. Except for a few species, very little data
has been generated on specific habitat preferences.
This is particularly true for the forage and/or non-
commercial fishes and invertebrates. In addition, life
history data are lacking or incomplete even for some of
the commercially important and pelagic species. Given
this situation, an objective of the ELMR programwasto
describe the quality of available data. Therefore, a
deliberate effort was made to assess the data reliability
so that the data base could be used appropriately.
Estimates of the data reliability for each species and
estuary are presented in Table 6 (pp. 113-143) of the
Data Summary Tables section. Data reliability was
classified using the following categories:

» Highly certain—considerable sampling data avail-
able. Distribution, behavior, and preferred habitats well
documented within an estuary.

+ Moderately certain—some sampling data available
for an estuary. Distribution, preferred habitat, and
behavior well documented in similar estuaries.

+ Reasonable inference—little or no sampling data
available. Information on distributions, ecology, and
preferred habitats documented in similar estuaries.

Appendices 4, 5, and 6 provide a complete summary
of the personal communications and primary refer-
ences used so that readers can easily obtain additional
information. An opportunity exists to further refine the
data presented based upon additional reviews or new
research findings.

Variability in space and time. Species distribution
data were organized according to the salinity zone
boundaries developed for each estuary inthe NEl data
atlas-Vol. | and supplement (NOAA 1985). However,
these zones can be highly variable due to the many




Table 3. Presencefabsence of ELMR species in North Atlantic estuaries. Symbols represent the highest relative
abundance of adults or juveniles of a species, in any salinity zone, in any month, within each estuary.

Species

Blue mussel

Sea scaliop

American oyster

Northern quahog

Softshell clam

Daggerblade grass shrimp

Northern shrimp

Sevenspine bay shrimb

American lobster

Jonah crab

Rock crab

Green crab

Green sea urchin

Spiny dogfish

Skates

Shortnose sturgeon

Atlantic sturgeon

American esl

Blueback herring

O
Alewife ®
American shad RN, N
Atlantic menhaden @ @ :
Atlantic herring (OO @ @
Rainbow smelt Ole @ ; ®
Atlantic salmon O \(
Atlantic cod @00 C O
Haddock V v o
Silver hake ® @] ik @) 5
Atlantic tomeed )| @ ® 'fé‘. ® OO0 ®
Relative abundance: @ - Highly abundant @ - Abundant O - common

- Rare Blank - Not present na - No data available




Table 3, continued. Presencefabsence of ELMR spacies in North Atlantic estuaries. Symbols represent the highest
relative abundance of adults or juveniles of a species, in any salinity zone, in any month, within each estuary.

Species

Pollock

Red hake

White hake

Mummichog

Silversides

Fourspine stickleback

Threespine stickleback

Ninespine stickleback

Northern pipefish

Northern searobin

Grubby

Longhorn sculpin

Shorthorn sculpin

White perch

Striped béss

Bluefish

Scup

- +/0,0/0/0/®0 =0/0/00

Tautog

Cunner

Ocean pout

Rock gunnel

American sand lance

Atlantic mackerel

Butterfish

Windowpane flounder

American plaice

Winter flounder

® - 0/+0[0|0=|0|2 [00®<400+0/000ee 000
<

) |0 @000|®]

Yellowtail flounder

Smooth flounder

Relative abundance:

- Blank - Not present

O . Common

na - No data available
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Figure 5. Numbers of ELMR species (with relative abundance of common or greater) in North Atlantic estuaries,
by estuary, salinity zone, and lite stage.
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Figure 5, continued. Numbers of ELMR species {with relative abundance of common or greater) in North Atlantic estuaries,
by estuary, salinity zone, and life stage.
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Figure 6. Number of ELMR species* in North Atlantic estuaries, by salinity zone, life stage, and month.
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interacting factors that affect salinity such as freshwa-
ter inflow, wind, and tides. To compile information on
species distribution according to these zones, it is
assumed that if a particular salinity zone expands or
contracts, the distribution of a mobile species in that -
zone will correspond to the shift. For example, if
increased freshwater inflow enlarges the tidal fresh
zone, the distribution of a species confinedto that zone—
increases toinclude the newarea. If a speciestolerates
a wide range of salinity, a shift may or may not occur.
The assignment of a species in a salinity zone was
ultimately determined by where they have been regu-
larly observed or captured.

Species temporal distributions are often dependent on
annual climatic conditions and water currents. Monthly
distribution patterns were derived based onthe consis-
tent presence of a life stage within a particular month.
if a species was only present during unusual events
(e.g., drought) it was not included in the description of
that species’ distribution. However, if a species regu-
larly occurs, even during a restricted time period, it was_ -
considered to be present for the specific month(s).
Greater temporal resolution, such as on a biweekly
rather than on a monthly basis, was not feasible.

Data reliability analysis. Mean data reliability by
estuary was highest for the Sheepscot River and
lowest for Narraguagus Bay (Figure 7). The reliability
estimates seem to reflect the amount of fisheries
research that has been conducted within an estuary.
These data reveal that some estuaries have been the
focus of numerous studies {e.g., Passamaquoddy Bay,
Sheepscot River, Great Bay, Cape Cod Bay), particu-
larly those that have academic/state research tacilities
or industries requiring environmental monitoring (e.g:,-
nuclear power plants). These estimates also suggéé‘;f'"

Mernmack River). o
* When averaged across estuaries and analyzed by
salinity zone, data reliability was lower in the tidal fresh
than in the mixing and seawater zones. This may be
because the selecied species are primarily estuarine,
not freshwater. In addition, relatively few systematic
faunal surveys have been conducted in tidal freshwa-
ters.

» Dataforjuvenites and adults were most reliable, whils:
data for spawning adults, larvae, and eggs (particulary: .

demersal eggs) were less certain. This reflects that

most biological surveys have focused on adult and:
juvenile life stages. Species-specific studies of spawii--
ing adults, larvae, and eggs have not been conducted
in most estuaries. Thus, some of the information for

these life stages was inferred from general life history
studies and data from similar estuaries.

» When averaged across salinity zones and life stages,
and analyzed by species (Figure 8), data reliability was
refatively high for most of the highly exploited commer-
cial and recreational species {(e.g., bivalves, Atlantic
salmon, striped bass), and for endangered species
{shortnose sturgecn). This reflects the comparatively
greater number of studies conducted to monitor and
manage speciesthat are economically important. Data
reliability was relatively low for several species that: 1)
were at the edge of their environmental ranges (e.g.,
daggerblade grass shrimp, tautog); 2) were of little
commercial importance (e.g., sticklebacks, smooth
flounder); 3) had relatively unclear present distribu-
tions compared fo past estimates (e.g., haddock, At-
lantic sturgeon); and/or 4) had certain life stages that
were unavailable to conventional gear types (e.g., rock
gunnel, American sand lance).

Figure 7. Mean data reliability by estuary.
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Estuary ! 2 3
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certain
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Figure 8. Mean data reliability by species.

Species !

Data reliability

Less
cerfain

More
certain

L

Blue mussel

Sea scaliop

Northarn quahog

~ Softshell clam
Daggerblade grass shrimp

~ American lobster
“Jonah crab
Roek crab

Spiny dogfish
Skales

American eel
Blueback herring
Ametrican shad

* Atfantic herring
Rainbow smelt
Atlantic cod

Attantic iomecod
Paollock

Longhorn sculpin [

Alewife =

Atlantic salmon EETER

Haddock [z
Silver hake [Z

Fad hake &

White hake

Mummichog [z

Siversides T

Fourspine stickleback [

Threespine stickleback T
Ninepspine stickieback [z

Northern pipefish =

Northern searobin [
Grubby £

Shorthorn sculpin (=
White perch [z

Striped bass [z
Bluefish =z :

Scup TR

" Tauteg =

Cunner [

Cgean pout [

Rock gunnel =
American sand lance oz

Northarn shrimp [z
Sevenspine bay shimp s

Green crab T
Green sea urchin FIIZmY

Shortnose sturgeon (2
Atlantlc sturgeon 5T

Atlantic mackerel
Butterfish o=
" Windowpane flounder Fo—=rr
American plaice [T
Winter flounder [
Yellowtail flounder =
Smooth flounder

A m = = = e e e e e D e e e R e e e 4 e b e o A M e e e ek e e e = e e ——— — — — — |

Data reliability”

More
certain

3

Coupling of Estuarine and Marine Ecosystems

Classifying and comparing estuaries. Althoughthe
qualitative nature of the data presented precludes
statistical analysis of species abundances among es-
tuaries, comparisons can be made using data on the
presence/absence of species in salinity zones. This
information, combined with the spatial and temporal
distribution data, is the strength of the ELMR data
base. Estuaries can be loosely categorized by their
physical and chemical characteristics and their associ-
ated species assemblages (Monaco and Lowery in
prep). The relative imporiance of individual estuaries to
specific species may also be determined.

The species found in an estuary are sensitive indica-
tors of both the mean and exireme environmental
conditions within that estuary. Estuaries can be classi-
fied by the number of species present and by whether
thefauna are primarily marine, estuarine, orfreshwater
(Tyler 1971, MacDonald et al. 1984, Ayvazian et al.
1992). Species assemblages may correlate with physi-
cal characteristics, such as bottom substrate, vegeta-
tion, and spatial/temporal characteristics of salinity
zones. Thus, information on species presence/ab-
sence orother attributes may be used to determine the
similarities and differences among estuaries. Alter-
nately, a comparison of estuaries and associated spe-
cies can help elucidate ecological variables that might
account for shifts in species distribution and commu-
nity structure. For example, a species may show differ-
ing salinity tclerances among estuaries, suggesting
that some other factor such as temperature, competi-
tion, or predation may be regulating its distribution.

Linkages lo marine ecosystems. Many species
inhabit estuaries year-round; however, a large number
of species only use estuaries for specific parts of their
life histories. Most of these latter species fall into four
general categories: 1) diadromous species, which use
estuaries as migration corridors and, insome instances,
nursery areas; 2) species that use estuariesfor spawn-

- ihg, often at specific salinities; 3) species that spawn in
~marine waters near the mouths of estuaries and de-

pend on tidal- and wind-driven currents to carry eggs,
larvae, or early juveniles into estuarine nursery areas;
and 4) species that enter estuaries during certaintimes
of year to feed on abundant prey and/or utilize pre-
ferred habitats. The biological importance of an estu-
ary can be assessed both by the number of species
present and the density, and/or abundance, of specific
life stages in the system relative to offshore habitats.
Since many offshore species use estuaries as nursery
areas of feeding grounds, these data may assist in
identifying adverse effects of estuarine degradation on
offshore populations.




East Coast of North America Strategic Assess-
maent Project. Development of a diagnostic capability
to link estuaries to marine ecosystems is a component
of the East Coast of North America Strategic Assess-
ment Project (ECNASAP) (NOAA 1991}). The
ECNASAP is currently under development throughtwo
joint pilot projects between NOAA and Canada
(ACZISCC 1993). This project is defining the major
biclogical, physical, chemical, and economic charac-
teristics of the East Coast of North America to address
multiple resource-use conflicts. The study area begins
at the head of tide in estuaries and encompasses the
continental shelf as defined by the 200-m isobath and
epipelagic waters. The ELMR distribution and abun-
dance data are the primary source of fish and inverte-
brate information for U.S. East Coast estuaties. These
data will be integrated with the coastal and offshore
living resource infortation to develop a consistent GIS
data base on species found from the head of tide to
past the continental shelf. This will enable the devel-
opment of a capability to define the coupling of estua-
rine and marine ecosystems based on species’ spatial
and temporal distributions, life history strategies, and
physical and hydrological habitat requirernents (Mo-
naco and Lowery in prep)

The ECNASAP complements other Federal marine
environmental programs, e.g., National Status and
Trends (O’Connor 1990}, and will support regional
environmental assessments of anthropogenic effects
on living marine resources. Integration of biological
and physical data will significantly improve our ability to
identify and define the biological linkages and physical
interchanges between estuarine and shelf habitats. As
it becomes apparent that the cumulative effects of
smaill aiterations in estuaries have a systemic impact
on coastal ccean resources, it is more important than
ever 1o compile consistent information on the nation’s
estuarinefishes and invertebrates. Aithoughthe knowl-
edge available to effectively conserve and manage
fiving resources is limited, the ELMR program provides
an important tool for assessing the status of estuarine
fauna and examining their relationships with other
species and their environment. The ELMR data base
provides the best available baseline information onthe
zoogeography and ecology of estuarine fishes and
invertebrates, and identifies gaps in our knowledge of
these resources.
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Data Summary Tables

Table 4. Spatial distribution and relative abundance
Table 5. Temporal distribution and relative abundance

Table 6. Data reliability

In each data summary table, species are listed in phylogenetic order (see Table 1, p. 4).
Estuaries are listed in a north-to-south order (see Figure 3, p. 3). At the beginning of each
data summary is an index table showing the page location of each species and estuary in
the data summary.
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Table 4. Spatial distribution and relative abundance

Index to Table 4. Page location of spatial distribution table for each species and estuary.
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Blue mussel (Mytilus edulis)

Sea scallop (Placopectan magellanicus)
American oyster (Crassosirea virginica)
Northern quyahog (Mercenaria marcenaria) p. 20 p. 21 p.22
Softshell clam (Mya arenaria)

Daggerblade grass shrimp {Palaesmoneles pugio)
Northern shrimp { Pandalus borealis)

Sevenspine bay shrimp (Crangon seplemspinosa)
Ametican lobster ( Homarus americanus)

Jonah crab {Cancer boroalis) p. 23 p. 24 p. 25
Atlantic rock crab ( Cancer irroratus)

Green crab ( Carcinus maenas)

Green sea urchin { Strongylocentrotus droebachiensis)
Spiny dogfish ( Squalus acanthias)

Skates {Rafa species}

Shortnose sturgeon (Acipenser brevirostrum) p. 26 p. 27 p. 28
Atlantic sturgaon { Acipenser oxyrhynchus)
American eel (Anguilla rostrata)

Blueback herring {Alosa aestivalis)
Alewife (Alosa pseudoharengus)
American shad ( Alosa sapidissima)
Atlantic menhaden (Breveoriia tyrannus)
Atlantic herring { Clupea harengus)
Rainbow smelt (Osmerus mordax)
Atlantic salmon ( Saimo salar)

Atlantic cod {Gadus morhua)

Haddock (Melanogrammus aeglefinus
Silver hak(e (Merlugr':cr'us bifinearis) ) p. 32 p. 33 p. 34
Allantic tomced (Microgadus tormcod)
Pollock (Pollachius virens }

Red hake (Urophycis chuss)

White hake (Urophycis tenuis)
Mummichog { Funduius heteroclitus
Siiversides?lfﬂenidia species) ) P35 p. 36 p. 37
Fourspine stickleback (Apeltes quadracus)

Threespine stickleback { Gasterosteus aculeatus)
Ninespine stickleback {Pungitius pungitius)

Northern pipefish {Syngnathus fuscus)

Northern searobin ( Prionotus carolinus)

Grubby (Myoxocephalus asnaeus)

Longhorn sculpin (Myoxocephalus octodecemspinosus)
Shorthorn sculpin { Myoxocephalus scorpius)

White parch (Morone americana)

Striped bass (Morone saxatilis)

Biuefish { Pomatomus saltatrix)

Scup (Stenotomus chrysops)

Tauteg { Tauvtoga onitis)

Cunner (Tautogolabrus adspersus)

Ocean pout (Macrozoarces americanus)

Rock gunnel ( Pholis gunnelus)

American sand lance (Ammodyles americanus)

Atlantic mackerel ( Scomber scombrus) p. 44 p. 45 p. 46
Butterfish { Peprilus triacanthus)

Windowpane { Scophthalmus aquosus)
American plaice (Hippoglossoides platesoides)
Winter flounder { Pleuronectes americanus)
Yellowtail flounder (Pleurcnectes ferrugineus) p. 47 p. 48 p. 49
Smooth flounder ( Pleuronectes putnarmi)

p. 29 p. 30 p. 31

p. 38 p. 39 p. 40

p. 41 p. 42 p. 43
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Tabie 4. Spatial distribution and relative abundance

North Atlantic Estuaries
Passama-|Englishman Narra- Blue
qUOddy Machias guagus Hill lPené)bscot Muscongus
Bay Bays Bay Bay ay Bay
Species/Life Stage TMSITMS|ITMS|ITMS|T MSITMS
Blue mussel A ®® o|e OR o|@ O|le O®
) S ®|e O|@ Oo|® O|@ C|e Oe®
:’gff;f;s J| |@l@] |o|l®] |o|le} lo|le] O|le] lo|®
u L] @ele| |o|l@] [Ole] |Ooj®] (Ole] lOo|®
E ®|@e O|® O|@ O|@® Cl@® Ql|®
Sea scallop A V0@ Vi@ ¥ V|® Vi@ @)
S @® @® ® ® ® O
Placopecten V@ V|@ V@ V|@ [C @]
magelianicus | Vi@ V|@ V@ V| @ V|® @
el |[Y]® @ ® @] [V|® 0
American oyster A N
S na
Crassostrea J \}
virginica L na
E na
Northern quahog A AR vV VR
S na na na na {na na |na
Mercenari:a J 0 NE R N AR
mercenaria L na na |na na | na na na
E na na | na na {na na jna
Softshell clam A 0|@ 0|0 0® ®® 8@ 9@
S Q@ alo e@ e @ @@ Q@
Mya J| el®| [ojo] |e|le] |@|@| |el®] |e|®
arenaria L| |@|®@] lojo]| |e|e]| |e oe| |ele@
E ®@® ofe; ®® @ ® ®@® @@
Daggerblade A
grass shrimp S
Palaemonetes J
pugio L
E
TMS|ITMS|ITMS|ITMS|TMS|T MS
Passama-|Englishman| Narra- Blue
quoddy | Machias { guagus Hill  |Penobscot|Muscongusy
Bay Bays Bay Bay Bay Bay
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
[ Highly Abundant T - Tidal Fresh A - Aduits
O] Abundant M - Mixing S - Spawning adults
C Common S - Seawater J - Juveniles
v Rare * - Salinity zone not present L - Larvae
Blank Not Present E - Eggs

No data available
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Table 4 (continued). Spatial distribution and relative abundance

North Atllantic Estuaries
- . |Kennebec
ch’l,‘t?;’ Sheepscotl Andro- | Casco Saco | Wwaelis
River River | scoggin | Bay Bay | Harbor
Rivers
Species/Life Stage TMSITMSITMSITMSI|ITMS|*"MS
Blue mussel A O|® O|® O|® O|@® OR J Ol@
) 8 Cc|e O|® O|® O® 0|@® Ol@e
2’3’;’!‘;‘;3 J| lole| [0|e] |o|le] O|e| [@{e] @|e
L O|® O|® Ol@® O|® 0O|® O|®
E Q| of[ O|® 0|® O|e O|®
Sea scallop A ') O v ®) y
S @) ®) v 'e) v
Placopecten J ') O v e N
mage”anicus L O O -\/ O .\I
E o) O v ) v
American oyster A v
S ¥
Crassostrea J N
virginica L N
E v
Northern quahog A O+ SR N 'al(e) N
. S na | na na|na na | na v A na | na
Mercenaria J N MR R olo VAN
mercenaria
[_ na | na na g na n_aina \’ ‘J na|na
E na | na nalna na|na S Y na | na
Softshell clam A o ® e|® 0@ ol ¢ |® e |®
S @ ® ®@® @ ® e e ¢ @ e @®
Mya J| @@ @l®| |@le] |®|e| (@e|l@e] |®|®
arenaria L] ee@| ee@]| e eje| eo(@| |(®|®
E ®® 0@ @ ® ee 0 ® @@
Daggerblade A VAR ‘AR VIY
grass shrimp ) NN NA NER
Palaemonetes  J v+ V[ Vv
pugio L Vi Vi VI
E ViV VINE [V
TMSITMSTMSITMS|ITM S| *"MS
. Kennebec
D;‘gtat‘;" Sheepscot| Andro- | Casco Saco Wells
River River scoggin Bay Bay Harbor
Rivers
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
o Highly Abundant T - Tidal Fresh A - Adults
® Abundant M - Mixing S - Spawning adults
) Common S - Seawater J - Juveniles
y Rare * - Salinity zone not present L - Larvae
Blank Not Present E - Eggs

na No data available 21



Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries
M -
Great IMerrimack cm?::tats Boston ngg
Bay River Harbor
Bay Bay
Species/Life Stage |T M S|[T M *|* * 8|* M S|* M 8
Blue mussel A Ole @® o ® @ ®®
. S O|e @ [ CH ®®
gﬂf J| [ole] |® o| eoeo| @@
“ L} [O|e]| |® o| @o| @@
E O|e ® @ CRL CRL
Sea scallop A 1O O v @
21 @) na C]
Piacopecten J O 0 v )
magelianicus | N O na @
E O na @
American oyster A @0 OO
S @® (O 10
Crassostrea J e |0 Olo
virginica L @®|o olo
E CELS;] 0|0
Northern quahog A v O OO oe
Mercenaria S j 0 N ol et
. J C OO e e
mercenaria L N O vy ole
E v 0 V|V] (@@
Softshell clam A @®|® ) ® A ) e
S 0|0 @ o0 e
Mya J} @|@] |e@ ®| ele] ol®
arenaria L Clc @ @ o0 U )
E 0|0 ® ® ee o e
Daggerblade Al |O0|o v 0| ojo] |®|@®
grass shrimp S N \/ O NER 00
Palaemonetes J| |O|O v O} |0|0] |@|®
pugio Ll [V VE | Y o |Y|Y] |o]o
E R Vv O ViVi [O]|O
T MS|ITM*|]**S|*"MS|*MS
M -
Great Merrg'mack chs::gs Boston ngg
Bay River Bay Harbor Bay
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
® Highly Abundant T - Tidal Fresh A - Aduilts
® Abundant M - Mixing S - Spawning aduits
O Common S - Seawater J - Juveniles
+ Rare * - Salinity zone not present L - Larvae
Blank Not Present E - Eggs

No data available
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Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries

Passama-

Englishman

Narra-

Blue

quoddy | Machias | guagus Hill Pené)bscot Musgongus
Bay Bays Bay Bay ay ay
Species/Life Stage TMSITMSITMS|{TMSI|IT MSIT MS

Northern shrimp

Pandalus
borealis

Sevenspine
bay shrimp

Crangon
septemspinosa

American lobster

Homarus
americanus

20 O|eeseo

20 Oocoee®

-0 Oleesee

<0 O/oecesse

<0 Oocseee

0 Ooceoe

Jonah crab

Cancer
borealis

2 2«3« 00000 00800 PO O®®

=]
[5)

na

na

mr T PMC O MrCOPMC > MC ~O>»|MT <~ ®H>»

<
pleasiONSRORIGEOY FORCR[oXelRNeORMSICY NOICK X X X X AeXoXallNe)

L
Z[sjeROReORONCE JONORIsNeRNeNORISNON JOROR X X X ¥ JioRo)ollNe)

<
wO0@O®|ICee®@®|ICO00@I0OCc00Pe O0OBO|O0O0 O

<
nODO®O®OP@@E®|O0 QCO0ePeCO®|000OS | ®®)D @

<
»" 80000 O®NO®E® CO OC|ICAEOO0C|0008E @O0 @

Atlantic rock crab olo @ @ ® C) ®
Cancer Q10 \ N N O N
: 0|0 @ @ @ @ @
irroratus 0o 0O 0 O @ 0O
o][e v v v @) v
Green crab ORIO) @ @ @ ® e
Carcinus 010 O O O O e
®|@® ® ® @ @ e
maenas olo| |o 0 o o) ®
0O O O @) O e
T MS|{T M T M T M T M T M
Passama-|Englishman] Narra- Blue
quoddy | Machias | guagus Hill Pe“gbscm M“S;"”g”&
Bay Bays Bay Bay ay 2y
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
e Highly Abundant T - Tidal Fresh A - Adults
® Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
v Rare * - Salinity zone not present L - Larvae
Blank Not Present E - Eggs
No data available M - Maiing
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Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries
. Kennebe
Dsaorgt:::- Sheepscot| Andro- | Casco | Saco | wells
River River scoggin | Bay Bay Harbor
Rivers
Species/Life Stage TMSITMS|ITMS|ITMS|ITMS|*" MS
Northern shrimp A N ® N 8 N}
S
Pandalus
borealis d O O O O v
L v @ v O \1
E V ® ) @) +
gevegS_Pi"e Al oe| ole] ole| ole| ele] |®l®
ay shrimp S| oje| @e|le| o] oo oo (oo
Crangon J oe e|e o|e ®e ee oo
septemspinosa L o® e oe oe o0 ee
E e eGle e|e o0 ®e e
American lobster A 'alle) Ol@ olo O|@® Ol@ Nile)
S O (O] @ ® @
omas 41 |oje| [ole]| [ol|e]| |ole]| |ole] |v|o
L na |@ na |@ na |@ Vi@ v lo v
E 0 O O @) O
Jonah crab Al |v|ol [v|o] |vlol [viof |v[o]l |vlo
S O @) QO o O O
g‘ance’(’ J na | v na na na |Q na na |+
oreails L o ® o o) o) @)
E O O O Q O @)
Atlanticrockcrab A ®|@® @@ CRIO ®|@® @ @@
s| (V@] [V|® ® Ao o) O
Cancer J OR[ ®|e Of[ | ORI (OR | @@
irforatus L O@ Cl® O|l® @) vV @ Ol®
E J|o v |0 ® V|0 ® @
Green crab A o0 ®e [ Bl ¢ @® @@ o0
Carci M oe ee [ Bl e @® 0@ e ®
mg’g,’,’;“ss J| ele| @l oo (e/l¢| @] o
L o0 o0 o0 ¢ @ | BIO) L Bl
E ®e ee ee 0@ ®® e®
TMS|ITMSIT MSIT MS|{T MSI|* M S
. Kennebec/
Dﬁ;‘gg' Sheepscot] Andro- | Casco | Saco | Wells
River River scoggin Bay Bay Harbor
Rivers
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
® Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
V Rare * - Salinity zone not present L - Larvae
Blank Not Present E - Eggs

na No data available 04 M - Mating



Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries

Great Merr!'mack cMhﬁzzg:s EIOS:)O" %a:)%e
Bay River Bay arbor Bay
Species/Life Stage TMS|ITM*]**8S|*MS|"M S
Northern shrimp A ® 0 N
S
Pandalus
; J @® @] ¥
boreal
alis . ® A J
E ® @) V¥
Sevens_pine A ole e ® ole ole
bay shrimp s| ele| |® o ele| |o|®
Crangon J ®e L2 e ®e o0
septemspinosa L o0 @ ® ee o0
E ®0 @ @ LR L AL
American lobster A Olo N @ @ |@ 0l@®
S O O O O
Homarus
americanus J O|®@) (O ® ®® ®|®
L e @) V|0 v|O
E J O O O
Jonah crab A J 10 N O Jlo Nile)
S O O X} @
Cance{ J na [0 na O na {Q na [O)
borealis L O 0O ¥ 0O
E 0 @) v @)
Atlantic rock crab A olo ® Ol® oOl®
S v |0 O O @)
Cancer J| |[@l@] o o| @] |®|®
irroratus L Ol® \ O Jlo V1o
E v |0 O . O
Green crab A ®|® C) @ ol® e@®
Carcinus M ®0 ® ® ©® ©@®
J o @ ® C] 0@ 9@
maenas L| @|®]| |@]| o @@ |lol®
E @@ @ O] ®® O/O)
TMSITM**"S8|*"MS|"MS
Great |Merrimack ‘mﬁ:zﬁs Boston %a:)%e
Bay River Bay Harbor Bay
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
o Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
V Rare * - Salinity zone not present L - Larvae
Blank Not Present E - Eggs
na No data available M - Mating
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Tabie 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries
Passama-|Englishman] Narra- Blue
quoddy | Machias | guagus Hii  |Penobscot|Muscongus
Bay Bays Bay Bay Bay Bay
Species/Life Stage TMS|ITMS|TMSIT MSIT MS|T M S
Green sea A vV |@ Vv |@® V1@ Vi@ Vi@ Vv |@
Strongylocentrotus J v |@ V| @ V@ Vi@ v |@ v |@
droebachiensis L ® ® o (] ] o
E @ [ @ @ @ @
Spiny dogfish A ® ® ) ® @® '®)
M na na na na na na
Squalus J ® ® ® ® ® o
acanthias
P na na na na na na
Skates A V|0 ‘Ao v |O V|0 V|0 V|0
M O O O O O o
Raja J V|0 ale) J|O v|O V|0 v |0
~ species
E 0 O @) O O @)
Shortnose A na |na | na
sturgeon S na
Ac’;oenser J najnaijna
brevirostrum L na
E na
Atlantic sturgeon  Abna vV i V] na|v { V] na| V] Vlnal Vi Vlnalv |y J| v
Acipenser Slna na na na fna
oxyrhynchus Jra| V| Vina|[~ |V ]|na| ]| ¥]na| | vina|na|na na{na
L na na na na na
E|na na na na na
American eol Alolololololololo|ololololojolo|e |@ e
S
Anguita eelelo|elele|ele|e|e|o|e|lee]|e(e|e
L@@ |O|]O{OO|C 0|00 |0 |0 OO O|0
E
TMSITMSITMS|ITMSES|ITMS|ITMS
Passama-{Englishman| Narra- Blue
quoddy | Machias | guagus | Hin |Penobscot Mus;ongus.
Bay Bays Bay Bay Bay ay
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
) Highly Abundant T - Tidal Fresh A - Aduits
C Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
v Rare * - Salinity zone not present L - Larvae
Blank Not Present E-Eggs
na  No data available P - Parturition
26 M - Mating



Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries
. Kennebed/
Dsirgt?:" Sheepscot] Andro- | Casco | Saco | wells
River River scoggin | - Bay Bay Harbor
Rivers
Species/Life Stage TMSITMS|ITMSITMS|T MSj* MS
Sgﬁ:sea Al |(Vije| |V|e] {(V|e] (V|®] |v|O
' S ® ) ® @® O
Strongylocentrotus J V@ Vi@ V| @ Vi@ V|0
droebachiensis L (] @ o @ @)
E @ [ 9 ® 0
Spiny dogfish A olo 0 O Jlo Jio
M ha na na
Squalus J ol lolo ol [vlo] |v|o
acanthias
P na na na
Skates Ak V10 v|O YAl v |O ‘Al v [V
. M @) @ @) O ®) ¥
Reja JII |vio| [vlo| [vie] |Yl|o] |v|o] |¥ Y
species :
E o) @] Q @] (@] v
Shortnose A J]vlivlololo
sturgeon s na o
Acipenser J nafna|nmalQ |naina
brevirostrum L na O
E na O
Atlantic sturgeon VIVIVIN VIV IVl v IV aa [V Y
, S |
2:;2,97;,3’?5”3 J na|nafnafv | ¥lnaly | ]nalna|nafna|na|na
L Vi
E v
American eel Alojojojololojojolo]o|olojo|o|o] oo
S
Fguila jelejelejele|e|le@loje|e|elele]| ol
L 010 |0 OI0|0|ICI010|10]|0 040
E )
TMSITMSITMS|ITMS|TMS|*MS
. Kennebec/] .
Dsaggg:' Sheepscot] Andro- { Casco Saco Wells
River River scoggin Bay Bay Harbor
Rivers
‘North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
® Highly Abundant T - Tidal Fresh A - Adults
O] Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
\/ Rare * - Salinity zone not present L - Larvae
Blank Not Present E-Eggs
na No data available P - Parturition
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Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries
Massa-
Great {Merriimack| . setts | Boston %ag:’e
Bay River Bay Harbor Bay
Species/Life Stage TMSIT M*|*™* Si*MS{*M S
Green sea A 0 o) 0 O
urchin S 0 0 0 O
Strongylocentrotus  J O O @) O
droebachiensis L O O O O
E O ] @) ]
Spiny dogfish A ® NE V@
Mt na na
Squalus J NN V|®
acanthias
P na na
Skates A VAle) v O V(@ v @
M v O O O
Raja J v |O v ® v |@ v |@
species
E v 0 O @)
Shortnose A olo
sturgeon s o
Acipenser J na |na
brevirostrum L O
E O
Atlantic sturgeon Al .. NI NN IR I N na | na N
Acipenser S
oxyrhynchus i na Ina fna v 1O nal (nafna
E
American eel A ololololo ®) olo olo
S
Anguita Jelolo|e|® e| (@] (@@
LIC O[O0 |0 O 0|0 0|0
E
TMSITM***8* MS|* MS
. Massa- Cape
Great |Merrimack chusetts | Boston Cod
Bay River Bay Harbor Bay
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
[ ] Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
+ Rare * - Salinity zone not present L - Larvae
Blank Not Present E-Eggs
na No data available P - Parturition
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Table 4 (continued).

Spatial distribution and relative abundance

North Atlantic Estuaries

Passama-|Englishman| Narra- | Blue |
quoddy Machias | guagus Hill Pengbscot Musgongus
Bay Bays Bay Bay ay ay
Species/Life Stage TMSITMSITMSITMSITMS|TMS
Blueback herring  aAlolol@l V|V |Violoiololololololol v |~V ]|Y
_ siv \l + | O \!
Alosa Jojele]v|v|v|ololololololojolo] vV
aestivalis LY N N N O N
E|Y N} ¥ v O v
Alewife Aloje(@|e|e|@|® ® @ AL
A Sl v V v v v
0sa
pseudoharengus I’_ ? (3) C:,'} C:IJ C:I] 3
ElV v v v v v
American shad AlViv]@lvIvIvio V[{¥|[Vfna|V¥|V}]na|na|na
S v O y na na
Alosa JINV IV V]V |V {V]O VvV ra| VNV V[V
sapidissima L N O J na J
E v @) v na na
Atlantic menhaden A olo olo olo 0lo @\® @®|®
8
Brevoortia J v Y VIV VAR ViV AR AR
tyrannus L N J
£ v
Atlantic herring A Ole ® e ®
Cl S Q
harongus J| |e|@] |c|le] |o|e]| |o|e]| |o|e] |e|e®
L O|@ OR OR[ ©|e e e ® 9
E O
[Rainbow smelt  Alg @ [@|O|o|o|olojolojolo]|e|e|e|e|e|e
Osmerus 310 O O O O O
ity Jlole|lelolojofo|ojolojojoloje|e|o|e|e
L|l®@ (O 0|0 O|C 0|0 @ |O @@V
ElO O @) @) @) O
TMS|ITMSITMS|ITMS|TMSI|T MS
Passama-{Englishman| Narra- Blue
quoddy | Machias | guagus Hill ~ [PenobscotMuscongus
Bay Bays Bay Bay Bay Bay
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Aduits
® Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
N Rare * . Salinity zone not present L - Larvae
Blank Not Present E - Eggs
na No data available
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Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries

. Kennebec/
D;}rgg:- Sheepscot| Andro- { Casco | Saco | Wells
River River. scoggin Bay Bay Harbor
: Rivers
Species/Life Stage TMS|T MS|ITMS|T MS|ITMS|* MS
Blueback heriing  algjo|olo (oo Y| Y|Y|o|o|ololo|o] |olo
S (@) O v v B na
Alosa Jlolojololo|olV|Y|V]o|lo|lo|lolojo] |@|o
aestivalis Llo O N J N
| ElO '®) v v ¥
Alewife A . o e ' @® @®
St v ® v v na
Alosa J|e 3010107 ® ole |
pseudoharengus Lly N @ \J \
El+ Y ® v ~J
American shad IN\RARARE RARAEE (e VARARA (e @)
s| v R ®) v
Alosa JIVIVIVIV YV YR EE R g
sapidissima Ll v N 15 J
E| ¥ v @) M
Atlantic menhaden A ®|® ®|® olo Ol® olo NE N
S
Brevoortia J ViV AR VIV v o O AR
tyrannus L Ni Ni N§ v N
E
Atlantic herring g @ ® '® v io vlol |vlo
1/
Clupea :
harengus J Ol|@ O|@ 00 O|® 0O|® @@
L ®@e ®|® 0|0 ®® @RIO)] 0@
E v
Rainbow smelt  Alg (@ j@|e @ |j@|e|e|ele|®|@|o|o]|o @)
Osmerus Sle 0 ® _|® _|©
mordax 1 [CRIOR(C] (R {ORIC] (CHOR O DR CROR (CR (GG 0|0
Llel@/V|e|le|V|j@e|l@|V|e|o| |®|O y
El® O O] @ @)
TMS|TMS|TMS|[T MS|[T MS|* MS
. Kennebec
Dsagtat\:- Sheepscot| Andro- | Casco Saco Wells
River River scoggin Bay Bay Harbor
Rivers
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
[ Highly Abundant T - Tidal Fresh A - Adults
® Abundant M - Mixing S - Spawning adults
0 Common S - Seawater J - Juveniles
v Rare ' * " Salinity zone not present L - Larvae
Biank Not Present E - Eggs

na No data available
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Table 4 {continued). Spatial distribution and relative abundance
North Atlantic Estuaries
M -
Great Merr.imack chf:::;s Eostt)on %%%e
Bay River Bay arbor Bay
Species/Life Stage TMSIIT M*[** S|*" MS|*" MS
Blueback _herring Alololole @ O Olo oOlo
A Sy O}
osa .
aeslivalls i (3 C:,) ® 8 © o 0|0 0|0
E]Y @]
Alosa S \
pseudoharengus i 3 .\, 3
E v
American shad Al | V| ¥]O N I, N
S @]
Alosa JIVIY|Vlolo v R ‘AR
sapidissima L N 0
_ E 0
Atlantic menhaden A N O ® O @®
Brevoortia 5 NER N O =
yamis ] |77 ol °le] e
E v o) O 0
S \ v
Clupea ‘
hargngus J Q0 0 ® O®
L] [olo] |o @] |V|® @)
E v
Rainbow smeit Alel@l@lo o 'e) 0olo 010
sS|o Y O
Gemors  Jle|e|@]o|o o| l®l®| |olo
_ Li®@ O O O ViV
ElO ¥ : @)
TMS|IT M***S8|* MS|[*" MS
| Géreat Merrimack chtﬁ::g-s Eoston %%%e
ay River Bay arbor Bay
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
® Abundant M - Mixing S - Spawning adults
O Common - S - Seawater J - Juveniles
v Rare * - Salinity zone not present L - Larvae
Blank Not Present E - Eggs
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Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries
Passama-|Englishman{ Narra- Biue
quoddy Machias guagus Hin Penobscot|Muscongus
Bay Bays Bay Bay Bay Bay
Species/Life Stage T MSITMS|ITMS|ITMS|T MSI|ITMS
Atlantic salmon I\(s} e}l RARARERIRARI EAEARA (sl ok (sl EARAE
S ¥
Salmo Jlololojolololo|o|oloojolo|o|o] Y Y
salar L N
E V
Atlantic cod A V|0 V|0 V|0 ¥ |0 V ¥ i0
S @) O O v
Gadus J v|o V| @ v |@ J|@® e vio
morhua L ol |Y|o]| [|¥[o] [v]o 0 \
E o) O O v
Haddock A v N «J v V V
S
Melanogrammus
aeglefinus i v v v v v v
E
Silver hake A C|® @ @ ® @ O
S v v v \ v N
Merluceius J Ol® @ Ol® Ol® ) olo
bilinearis L v N N N " N
E v v v N v v
Atlantic tomcod Alel@ OO0 (@ O|0 @O0 |@Oj@e|@|C|®@|®|O]
. Sl@ [O 0|0 o|0 0|0 @ |OC ®|O
Microgadus A [ORICH[e] [sRI(Ch[e] (sR(Ch[e] (eR(Ch[s] [CRICR (] (O [CA[®!
tomecod Ll@|lo| |olojY|joloiv]|ol|lo|V|®|o]| |@|C
E|l® |O 0|0 0|0 O[O ® O @ |0
Pollock A O V v ¥ )
S
Pollachius J1 [c®] |olo]| |olo] |olo] (ool jol@
virens L O o na o N
E .
TMSITMS|TMS|T MSITMS|T MS
Passama-|Englishmanf Narra- Blue
quoddy | Machias | guagus Hill  |Penobscot Muscongus
Bay Bays Bay Bay Bay Bay
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
o Highly Abundant T - Tidat Fresh A - Adults
® Abundant M - Mixing S - Spawning adulis
O Common S - Seawater J - Juveniles
v Rare * . Salinity zone not present L - Larvae
Blank Not Present E - Eggs

No data available
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Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries
Damari Kennebec
scot?:- Sheepscot] Andro- | Casco | Saco | Wells
River River scoggin Bay Bay Harbor
Rivers
Species/Life Stage TMS|ITMSITMS|IT MS|IT MS|* M S
Atlantic salmoen A nalna|lQ O OO IC(OLVVIV]IV]IV]Y
S O y
Salmo V) ALY (o] fal (o] R VA IRVA BV IVE VR VA VAL I
salar L 0o N
E ®) v
Atlantic cod A Nile J|® N VIO V1O
S v @ v v
Gadus J Vo V{0 v vio| {vlo y
E v ® @) ) v
Haddock A N N N N,
Melanogrammus S
aeglefinus ‘{‘_ v v v v
E
Silver hake A @ ® O 00 0|0 ¥
. s v v na ¥ v
Merluccius J olo olo olo 010 N/
bilinearis L N ' N e vlo 3|+ N
E v V na ‘Ale) V| V
Atlantic tomcod Algj@ejOje|le|Cjle(@Cjl0o|®@|O]O|@|O @ |O
_ Sl@fo| |@e[o] |@jo| |o|of |o|o O
Microgadus Jl@ @ |O|e|@(c]|e|e|olo|@|o|o|®@|o] |e|o
tomcod Lle|jo| |®|o| jolo} fololYicl|olv] |o]|v
Ei® |O ® O @ |O 0|0 0|0 Q
Pollock A '®) v N N N
_ S
Pollachius ——y| Jole{ |oje| |ole| |ol|o]| lolo| ||+
virens L v [ Y10 vy ¥ v [V ViV
E
TMS|ITMSITMSITMSITMS{* MS
, Kennebec/
D:ggﬁ:' Sheepscot| Andro- | Casco | Saco | Wells
River River scoggin Bay Bay Harbor
Rivers
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
o Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning adulis
O Common S - Seawater J - Juveniles
+ Rare * - Salinity zone not present L - Larvae
Blank Not Present E - Eggs

na No data available
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Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries
M -
Great |Merimack chasaie Boston Cape
ay iver Bay arbor Bay
Species/life Stage TMSIT M ** *S8S|*MS["M 8§
Atlantic saimon A NE N
-8
Salmo JIY Y olo
salar L
E
Atlantic cod A N v O 010 Ao
S Y O O O
Gadus J | N O n)e) N O
morhua L ol |¥ ol |vlo] [v|o
E ®) v @) ¥ |O v |O
Haddock A y Y
S !
Melanogrammus J N N N
aeglefinus L N N N N
E v v v M
Silver hake A ¥ v O 0|0 0|0
) S O O
Merluccius J N N e olo olo
bilinearis L N N 0 vlo Jyio
E v 0 0 v |O i (@]
Atlantic tomcod CAlo|® 0|00 O @ |0 Ol
_ S|lojo} |Oo|O o O
Microgadus Jlol@loJo|o o] |®@|o}l O]V
tomeod LIolo \] olo 0 @)
EjJO|O O |0 @] Q
Pollock A V¥ y @] V¥ O
S '®) vV
P.OﬂaChiUS J -\] O O @ olo Ol®
virens L \l e O 0 0 0O
el |Yio] Jo o) 0 v
TMS|ITM***S!I*MSI*"M S
Great |Merrimack c’ﬁﬁ:gg; Boston %ao%e
Bay River Harbor
Bay Bay
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
® Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning aduits
O Common S - Seawater J - Juveniles
v Rare * - Salinity zone not present L - Larvae
Blank Not Present E - Eggs
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Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries

Passama-|Englishmanl Narra- Blue
quoddy | Machias | guagus Hill Penobscot Musgongus
Bay Bays Bay Bay Bay ay
Species/Life Stage TMS|TMSITMS|ITMSI|IT MSIT MS
Red hake Al olo} [Y|o] [vIlo] |v|o 09 0|o
S na
Urophycis
chuss i 0|0 VIO ¥ |0 V|10 @] El) O (nigl
E v na
White hake A Nile) V1o N, J|@® O
) S na na na na ) na
Urophycis J| l@el@] lolo] lolo] lolo]l |@|@] |olo
tonuis L na na na na v na
E na na na na ¥ na
Mummichog Alelsicjlei@e(Ols|e|Cje|e|Cje|e|O]|eie|O
Fundulus Sjej@e|O|js|ls|C|je|s|Cjle|je|Cje|®#|OC|e|@®@|O
(B[ B[ Bell Rt Rieoll Bl Rlel[ AL Bied( R Riel{ B[ A(e
Eil@|@|0|0@{O]|0@O|l8|8|C|le|®O|®|®|OC
Silversides Al |0lo] {ol|o] |ofo}l |o|lo] |e|e] [(O|®
» S Q1|0 0|0 0|0 0|0 O | O|@
g‘f’e’ggg J| lolol lolo]l lolol lolo]| |ele] |@|e
P L] l|lolol |olo]l jolo]l |olo] |@je] |o|@®
E O|0 0|0 0|0 O |C @@ O|®@
Fourspine Alv|ololV|ololY|lolojviololvlolo]Y @@
stickleback slv o vlo vio vlo vlo vlo
Apeltes JiV|1oloivio[olYlojolviclolvioloiV|oc|o
quadracus ¥ 1ol |¥lof |Yio]| |¥|ol |v]o] |¥io
ElY |O v i{0o Ale v |O V|0 V10
Threespine Alo|lolojolololololololo|olojololo|o|o
stickleback sfjolo| lojo| lole] lolo| lolo] |olo
Gaslerosteus Jjojololo|o 0|0 0|0 olo|clojo|o
aculeatus L|OC|O 0|0 0|0 O|0| |0]|0 o0
EIO IO 0|0 0|0 O |0 ol[e) 0|0
TMS|ITMS|ITMS|ITMSITMSI|T MS
Passama-|Engiishmanf Narra- Blue
quoddy | Machias { guagus Hiii  (Penobscot Muscongush
Bay Bays Bay Bay Bay Bay
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
® Highly Abundant T - Tidal Fresh A - Adults
C) Abundant M - Mixing S - Spawning adults
@] Common S - Seawater J - Juveniles
v Rare * - Salinity zone not present L -tLarvae
Blank Not Present E - Eggs

No data available
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Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries
Damari- tI Kennebec
scotta |Sheepsco Andro- | Casco Saco Wells
River River scoggin Bay Bay Harbor
Rivers
Species/Life Stage TMSTMSITMS|ITMSITMS|*" MS
Red hake Al [¥jo] |ojo] |ojo} |Y]|o] |Y|o v
. S na @) na
Urophycis J| lolol lolol lolot [viol [Y]o v
chuss
L na O na na na *J
E na O na na na v
. S na na na
Urophycis J| lolo o| lolo]l lclo]l |olo]l oo
tenuis L na na na na na na
E na na na na na na
Mummichog AlslslC]le|e|e|le|le|jC|ls|s|C|lel@|0] |@|e
Eundulus SleeOje|e|Clej®eOCje(@e|O|e|e|O ® 0
Lle@eClel®e|Cjej®@OC|l®|® O|®|@®|O ® |0
Eloj@Cj@|@|QOji0j@|I0O]|® 8 {O|O® @ O @®|0
Silversides Al lole| |o|le] |oj®]| [ol®]| [ol®]| |®|®
- S @R[O Ol|@® O|® 0@ Ol@ O|@
g”pee’gi‘;’:‘ J| @] [@|e} @|le] @le]| @eo]| @|®
L O|® Ol|@® 0O|® O|@® O|@ Ol@®
E O|@® O|® Ol@® Ol@ O|@ O|@e
Fourspine AlV|e|l@e|Y|ololVielo|Y|ojo|Y|oio] (olo
stickleback S \I O \! 0 ‘J O \f 0O '\f O O
Apeltes J|v¥lololY|ololYioo|Y|ojo]lYI|o|o] [olo
quadracus Livlo] [vlel {vlol [Yilol |+vlo 0
E| ¥ |O v |O v ]O V10 V1O O
Threespine Alololololololo|o|ojojojololole] [ofo
stickleback sloio olo olo olo olo O
Gasterosteus JIo O 0O |0 Qo|ojo|o|ojo|o 0|0
aculeatus L{O |O 0|0 O|1C 0|0 0|0 @)
E{OC |O 0|0 o|0 010 0|0 O
TMS|ITMSITMSITMS|T MS|*MS
Damari- Kennebec/
scofta |Sheepscot Andro- | Casco Saco | Wells
River | River | scoggin | Bay Bay | Harbor
Rivers
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
e Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning adults
o Common S - Seawater J - Juveniies
y Rare * - Salinity zone not present L. - Larvae
Blank Not Present E - Eggs

na No data available
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Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries

Great |[Merrimack c“:ﬁ::ﬁ_s Boston %%%e
Bay River Bay Harbor Bay
Species/Life Stage |[T M SiI T M *|* * §|* M 8[* M S
Red hake A V1O V (@) 0|0 O|@
. S O ()
Urophycis g [V |of | ol |ojo] [o]o
chuss TR e |V|o ®
E vio| |@ ®| 0oj@| {O]@®
White hake A v 10O y ') J10 010
_ S na na na
Urophycis J1 |viol |+ ol ¥io] lojo
tenuis L .\j .J _‘J O O O
E v|io] |O e v |0 V{0
Mummichog Aloleleo|lee ®| @|l0] |@|@®
SICH OO | O e 0 @0
Funduius
heteroclitus Jje @ @ie e ® @0 ® @
Li@ (@ |@|@|@® O @0 @0
Ele|l®|®|®i@ O 8|0 @O
Silversides A e e @ ) e'e Rl
- S O @] ® O|e 0e
Menidia J ee [ ] [ ] . BF ) © e
Species L] @@ |O o @o| @@
E ®\e O L ®e ® 0
Fourspine A NERY
stickleback S :}' 8 O NI 0 8 O 8 O
Apeltes JIVIo|lot V|V O c|C 0|0
quadracus Liv lo NN '®) O
E|¥ (O v+ ®) @)
Threespine Alo|lo|olo o o] oo} |o]|o
stickleback slolo olo O e
Gasterosteus J O |O o0 0|0 @]
aculeatus Llo|o 0l0 O O
E|O O Q|10 O G
TMS|IT M*|* * 8]*  MSI* M 8
M -
Great [Merrimack chsgzgs Boston %%%e
Bay River Bay Harbor Bay
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Aduits
® Abundant M - Mixing S - Spawning adults
Q Common S - Seawater J - Juveniles
v Rare * - Salinity zone not present L - Larvae
Blank Not Present E - Eggs

No data available
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Table 4 {continued). Spatial distribution and relative abundance

North Atlantic Estuaries
passama-|Englishman{ Narra- Biue
quoddy | Machias | guagus Hill  |Penobscot|Muscongus
Bay Bays Bay Bay Bay Bay
Species/Life Stage T MS|ITMSITMS|ITMS|TMS|TMS
N‘."glsfgnek Alo|lo|olololololololololojo|o|ololo]o
sticklebac slolo]| lolo| |olo]| lolo] lolo] lolo
Pungitius JIo|C |00 0 j0Olojo|locloc|lo oo |loc oo |o|o
pungitius L{O|O OR{®] 0|0 0|0 Q|0 Q|0
EIC |O OO O|O0 Ol0o O|0 Q|0
Northern pipefish A olo NERY, N olo olo olo
M 10I|O AR viy YRR oo o|o
orognathus 41 tolo| {v|¥] |v[v] lolo| lolo] |olo
L Q|0 vV vV v N 010 010
Northern A AR ‘AR
searobin S
Prionotus J AR Y
carolinus L
"
Grubby A OO0 OO OO0 one ele O |0
S O|0 OO Q|0 010 010 Q|0
Myoxocephalus J oo 0|0 010 QO 010 Qo
aeneaus L Q|0 0|0 0|0 0|0 0|0 ® |0
E O|0o 0|0 Q|0 010 O|0 QO
Longhorn sculpin A v i@ Vi@ Vv |@ Vi@ v |@ vV |@
s v |@ Vi@ V@ Vi@ Ve v |@
Myoxocephalus J vl@ 0Ole Ole Ole® v i@ v |@
octodecemspinosus | Ole Ole Ole® Ole Ol® Ol@®
E v @ Vi@ v |@ Vi@ vV |@ Vi@
Shorthorn sculpin A YAle) V10 vio Jlo Jlo Ylo
Mvox na:ss-vo Jiol (Yi{o] [o]|o] |Y|O v]o
soopst 0 1Yo (Yol (Ylo] [Ylel |Yle| [Ylo
Ll |o]|o V|0 v|o v|o v|o e
E v |O V|0 vlo V10 VO o)
TMS|ITMS|ITMSITMSITMSIT MS
Passama-|Englishman| Narra- Biue
quoddy | Machias | guagus | Hill |PenobscotMuscongus
Bay Bays Bay Bay Bay Bay
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
@® Abundant M - Mixing S - Spawning adults
@] Common S - Seawater J - Juveniles
o Rare * - Salinity zone not present L - Larvae
Blank Not Present E - Eggs
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Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries
. Kennebec
Dsacrgg;" Sheepsco[l Andro- | Casco | Saco | Wells
River River scoggin Bay Bay Harbor
Rivers
Species/Life Stage TMS|ITMS|TMS|ITMS|T MS{*MS
Ninespine A|lOI0 010 |0 Qo000 |0|C |0 |0 @@
stickleback slolo olo olo o lo olo @
Pungjﬁus J Oj0|0101|0 OJ|0|0|0 OO OO0 e e
pungitius L|O|O 0|0 Q|0 Q|0 010
EJO O O |0 O |0 Q1|0 Q|0 @
Northern pipefish  a oOlo olo olo olo olo olo
S i M |O|O C|O c|l|o 0|0 00 0|0
eonads g olol |olo] |ofe] |ele] [ojo] {olo
L o|o o)le; O|0 c|o 0|0 o|o
Northern A v V|V V[V vV vV
searobin s
Prionotus J VY v v v VR
carolinus L
E
Grubby A C|O O|o O|0 O|0o c|Oo 010
S C|OC |0 0|0 0|0 0|0 010
Myoxocephalus J 0|0 0|0 0|0 0|0 OO 0|0
aeneaus L @ |0 @O ® |0 0|0 0|0 0|0
E Q|0 [o}[e) Q|0 o] |e; Qlo 0|0
Longhorn sculpin = A Vi@ Vi@ V@ V@ V@ v|o
s| |Vie] |V|®] |VI|e] |V|e] |Y|®] |Y]|O
Myoxocephalus ~ J Vel [V]e|l [V]ie]l [V]|e] |Y]|® o [e]
octodecemspinosus | Ole O |l® Ole Ole Ol® 'ile!
E V@ Vv |® Ve v |® vV @ V|o
Shorthorn sculpin = A vlo vlo Nile) Jlo vio v
8| |vio]| [Y|of |YIol |Y|o] |Y]|o v
Myoxocephalus Vo Vo Jlo V0o vlo N}
scorpius Ll |vlo| |vlol |Y|of [Y[o] (Y]o v
E V|0 V|o Vyl]o V|O ¥ |O v
TMS|ITMSITMS|T MS|ITMS|*™ MS
. Kennebec
Ds"gg;:' Sheepscot| Andro- | Casco Saco | Wells
River River scoggin Bay Bay Harbor
Rivers
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
o Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
V Rare * - Salinity zone not present L - Larvae
Blank Not Present _ E - Eggs

M - Mating
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Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries

Great |Merrimack c“,:ﬁ::g-s Boston %ao%e
Bay River Harbor
Bay Bay
Species/Life Stage |T M ST M *|{* * Si* M Si* M S
Ninespine Alololololo v AR
Pungitius JIO|O|O]0 |0 v O+
pungitius L|O O 0|0 v
EJO |O 0|0 V
Northern pipefish A 0|0 O O olo oo
M 00 O @) o0 C|O
Syngnathus
fuscus J |0 O 0 0|0 GO
L 0|0 O O 010 0|0
Narthern Al VY] Y ol |V|¥] |o|o
searobin s N NE NN
Prionotus J v v 0 v[(¥] |O]|O
carolinus L N N} N NE Vv
E M EE V] Vv v Y
Grubby Al (oo} [o ol [o|o] {0lo
S 0|0 O O 0|0 00
Myoxocephalus J O10 O O 0|0 0|0
aeneaus L ® O O O 010 0|0
E ® O 0O O 010 00
Longhorn sculpin = Al [V |O v 0 V|0 @
S @] v @ @ O]
Myoxocephalus  J v 10 v O] v |O C]
octodecemspinosus | ‘e @) ® V10 @
E 0 N @ O @
Shorthorn sculpin = A \[ N 'S N} N
S v na 0O v v
Myoxocephalus y N O N N
scorpius L N na 0 J J
E v na @) N N
TMSITM***§|*MS8|"M S
M -
Great Merr!mack chﬁzzﬁs Boston %e:)%e
Bay River Bay Harbor Bay
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
[ Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
\/ Rare * - Salinity zone not present L - Larvae
Blank Not Present E - Eggs
na No data available M - Mating
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Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries
Passama-|Englishman| Narra- Blue
quoddy | Machias | guagus |  Hill Pengbscot M“9§°"9“S
Bay Bays Bay Bay ay ay
Species/Life Stage TMS|ITMS|ITMS|ITMS|TMSITMS
White perch Alolo| Jolof |ojo| loloc] |olo] |olo
sio |V Ol ol olY ol oY
Morone Jlolo] lojo| lolo] lolo| lolo] |olo
americana Lol ol ol ol ol olv
E|lO{Y ol olY ol ol oY
Striped bass AlVIYivIvlolalvilololYlolololo Yoo
S
Morone JIVINIVIVINIVVV[NY VIV Y NIV
saxatilis cl
E
Bluefish A AR Vi N ¥y @)
S
Pomatomus J N[V N VA AR O
saltatrix L
E
Scup A
S
Stenotomus J
chrysops L
E
Tautog A na na
S na na
Tautoga J N N
onilis L + na
E v na
Cunner Al |o|o e l[e] Yilo] |o|o] [olo
Taulogolabrus S O vio © O © O
J
adsporsus 3 ) :’l @] v|O viol [oio] (oo
L ® ®) Yo Vi@ Vi@ lC
E V(@ vy1]O vi{o Vi@ V| @ V|@®
TMSITMSITMS|ITMS|TMS|ITMS
Passama-|Englishman Narra- Blue
quoddy | Machias | guagus Hin  |Penobscot|Muscongus
Bay Bays Bay Bay Bay Bay
Norih Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
L Highly Abundant T - Tidal Fresh A - Adults
® Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
v Rare * - Salinity zone not present L. - Larvae
Biank Not Present E - Eggs

No data available
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Table 4 (continued). Spatial distribution and relative abundance

Norih Atiantic Estuaries
Damari- remrened! o S
scotta Shegpscot o- asco aco Welis
River River Sg?Qgin Bay Bay | Harbor
ivers
Species/Life Stage TMSITMSITMS|ITMSIT MS|* MS
White perch Alv o e E!) O ? O (3 e C_\IJ N
SIvViY] o ® O o v
Morone JIviot lolo| lolo| lojo]| |olo v
americana L \' '\J '®) ,\[ '®) \’ '®) \I 'S .J '\f
E|V |V O} O]V 0| OlY v
Striped bass A\!OOOOO?OO\IOO\IOO 0|0
S
Morone JEvvIvivIY v ololo Y| [V YY) (Y IY
saxatilis L N
. E} v
Bluefish A OO ®) olo O ®)
S
Pomatomus J '®) e ®)
saltatrix L
E
Scup A ¥ v
S
Stenotomus J N N
chrysops L
E
Tautog A na na na na na na
S na na na
Tautoga J v v v v \ v
onitis L na na na na na na
E na na na na na na
[Gunner A j O] |[O|o Yol |ojo] [o|o] |c|o
S @) O @) @) @ @]
Tautogolabrus 41 Iolo] |olo] |olo| |oje| |olo] oo
adspersus Ll |Viel |v|e] |v|®]| |o]e]| lole] |olo
E V| @ V@ v|® 18] [C) O|® 0|0
TMS|ITMS|ITMS|ITMS|TMS|*" MS
Damari- K?n: bec/
scotta (oheepscot| Andro- | Gasco Saco | Wells
River River scoggin Bay Bay Harbor
Rivers
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
® Highly Abundant T - Tidal Fresh A - Adults
® Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juvenites
vV Rare * - Salinity zone not present - L -Larvae
Blank Not Present E - Eggs
na No data available
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Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries
Great |Merrimack chgﬁggf:-s Boston %%%e
Bay River Bay Harbor Bay
Species/Life Stage TMS|ITM*[**"S|*MS8|*" MS
White perch Alo o olo N N
S{io | ¥ OlY \!
Morone Jl@lo| |ofo v v
americana Llo|+ olv N
_ElO]Y| Jo|Y v
Striped bass A @) AR @)
S
Morone J 0O NEINE O
saxatilis L
, E
Biuefish A @) v @)
S
Pomatomus J N @) @)
saliatrix L
E ‘
Scup A \ v
S
Stenotomus J O NN olo
chrysops L N N N
E N
Tautog A v O N Y olo
S @) _ @)
Tautoga J v @) Ale) 0|0
onitis L +f '®) Ylo v |o
E N ol [YIo] [Y]o
Cunner Al lofo] N @] [ol®] |o|@®
: S O @ O ®
rmgosrus | Jolo] |41 | | |e] lojs| |oje
P L} ®@|®@]| |@ o| @@| [O|®
E @@ @ e @@ O|e
TMS|TM*|**S|* MS|I* MS
Great |Merrimack ch,fﬁ::a; Boston %%%e
Bay Rjyer Bay Harbor Bay
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Aduits
@ Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
v Rare * _ Salinity zone not present L - Larvae -
Blank Not Present E - Eggs
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Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries
Passama-|Englishmanl Narra- Blue
quoddy Machias | guagus Hill Penobscot|Muscongusi
Bay Bays Bay Bay Bay Bay
Species/Life Stage TMS|ITMSITMS|ITMS|ITMSI|T MS
Ocean pout Al |V]|® v{O vlo v|o vlo v|o
Macrozoarces S ® O O O 0 o
americahus i v 8 v 8 v 8 v 8 v 8 v 8
E ® O O O O O
Rock gunnel Al [olo] [olcl |olo]l |olo] lojo} oo
) S oRl@] 0|0 0|0 o0 Q{0 O|0
Pﬂﬁﬁims J| lolol lolol lolo] lolol jolol iolo
g Ll [ole] [ole] (ole]| |o|e] |o|e] (o]®
E O|® O|@ Oi® 0Ql® O|® Q|®
f;’:ggca" sand Al |V ol [v|o] {vio]l |vI|o]l [V]o]l [V]|e
S @) O @ @] O O
Ammodytes J v |O v O v |O v |O v |O vV |®@
americants L \)‘ @ O @ O @ Ol® \j @® .Vf @
E O @] (@] (@] (@] (@]
Atlantic mackerel A ') olo olo Olo ®) 0)
S
Scomber
L na na na na \’
E na na na na v
Butterfish A N | 2l R VR vy V[ Vi
S
ngrilus J vy AR VAR vV vV VAR
triacanthus L na | na Ny
E na | na ‘\’ \(
Windowpane Al olol |lolo]| |olo]l lolo}l |ole]l |olo
‘ S OO0 OO 0|0 010 O|@® O|0
sopeamss—al lolo| lolo] lole] |elo]| loje] |ofo
L o)[e] 0|0 @N(®] Q|0 Q@ @R ®)
E OO 0|0 0io O|C O|@® (o] [e]
TMSITMSITMSITMS|ITMSI|ITMS
Passama-|Englishmant Narra- Blue
quoddy | Machias | guagus | Hin [PenobscotiMuscongus
Bay Bays Bay Bay Bay Bay
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
e Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
v Rare * - Salinity zone not present L - Larvde
Blank Not Present E - Eggs

No data available
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Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries
D . Kennebec/
oo |[Sheepscot| Andro- | Casco | Saco | wells
River River scoggin Bay Bay Harbor
Rivers
Species/Life Stage TMSITMS|IT MS|T MS|T MS|*" M S
Ocean pout A vio Ao} V10 Y10 @)
S @] @] 0 O O
Macrozoarces ) Jio Ale) vlo vlo '®)
americanus L 0 o 0 0 O
E O C O O O
Rock gunnel Al [ojo] |olo] |olo] ool |ofo] |Yio
_ s| lolo]l [olo] [o|ol (ojo] [ojo] [Y]O
F’hO"SI J| |ojo] |o|ol |o|o] |jojo] |o|o] |Y|o
gunneius L] [o®] |e|l®]| [o|®@] |o|l®]| [c|®] |Y|O
E O|® OC|@ O|@ O|® C|@® \A[®)
American sand A V| @ v |@ v @ N v |® Ol®
lance S 0 @) @) @) O ®
Ammodytes J i [C] Vel |V]@e| |v|@] |[V|®] [O|®
americanus L y @ v ® vV i@ v |@® NR[O] v |®
E O O O O @] ®
Atlantic mackerel A Ol® Ol® O] olo ‘ol [® NV
S
Scomber
scombrus J ® ® ® GO oo Vi
L na
E na
Butterfish Al (YY) (Y Y IY Y] YL
S
Peprilus J N VY Ny
triacanthus L VI v
E
Windowpane Al lolo}l jojo| lolo]| oo}l [olo] |o|o
Scopthal S C|O ah{e] Q|0 0l0 0|0 Q|0
agzgsuasm"s Jl Jolol jojo]| jojo]| ijolo} Jolo] |o|o
L Ol0 Qio Q0 0|0 o0 0|0
E @)e] Q|0 0|0 0|0 0|0 0|0
TMSITMSITMS|ITMS|ITMS}]*MS
, Kennebec/
Pamart loneepscot| Andro- | Casco | Saco | Wells
River River scoggin Bay Bay Harbor
Rivers
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
® Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
v Rare * - Salinity zone not present L - Larvae
Blank Not Present E - Eggs

na No data available
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Table 4 (continued).  Spatial distribution and relative abundance

48

North Atlantic Estuaries
Great |Merrimack c“gi::ﬁ; Boston %%%e
Bay River Bay Harbor Bay
Species/life Stage |T M SIT M *| " * S| * MS|{* M S
Ocean pout A v '®) o) O
1. S O 0O
Macrozoarces y 0 e 0
americanus L ) O
E , @) Q
Rock gunnel A V|0 | 0 ale) 'slle)
S YO o]l |O|0] |0]0
Pholis J Yile) v O] |0]|0 0|0
gunnelus Ll |Ylo] |+ ol |olo| |olo
. E V|0 v O 0|0 0|0
American sand A VIO ® @ ¥ |O 0]
lance S ' na @) @] @)
Ammodytes J v |0 ® @ alie Ol®
americanus L ole @) @ O|l® Ol®
E | N @ 0 e
Atlantic mackerel A v v ol lolol lol®
.Scomber 5 N O ®
scombrus J O O O[O0 Ol®
L o|0] |0 @ ORIC) O]
E O|® L @® O|@® O|®e
Butterfish Al |V ]V v of IYIY} lolo
S y
Peprilus J YV oIy '®) AR e} (e
triacanthus L N N N 0 y
E vV v 0 0 0
Windowpane A V10 N 0 olo ®|®
S vio v @ 0|0 0|0
aquosus L N O N o olo olo
E v]o v @) 00 00
TMS|ITM*]|**§{*MS|*M S
M -
Great [Merrimack chﬁg:ﬁs Boston %a:)%e
Bay River Bay Harbor Bay
North Atlantic Estuaries _
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adulis
@® ~ Abundant M - Mixing S - Spawning adulis
O Common S - Seawater J - Juveniles
V Rare . * - Salinity zone not present L - Larvae
Blank Not Present E - Eggs
na No data available



Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries
Passama-|Englishman Narra- Biue
quoddy | Machias | guagus Hill PenBobscot Musgongus*
Bay Bays Bay Bay ay ay
Species/Life Stage T MSITMS|ITMS|ITMS|ITMS|ITMS
American plaice A O O e e 1o
Hippoglossoides S © O O O = O
oo L 12l o] eigl lele] el fofe
E @) O O O O O
Winter flounder A oo ® ole ole
_ S o0 ®@® @@ ® @ o0 ee
Pleuronectes 4| g lg| |@|l@| |e|l@]| ([e(@]| (eje] @@
americants 1| e@| ([ele| |e|le]| |e|le| (o|le]| |o|®
\ E{ (@|@® ®|® ®e] |@|® ®e e
Yellowtail A Y V v vl v v
flounder 8 N N N N v N
Pleuronectes  J v v ¥ Vv v v
ferrugineus L vy R ¥ i v v
E v v V¥ v v v
Smooth flounder Al vV |O|JVIVI]|OIN]V|o|Y]VIo|VIVIO|V]IVI@®|Y
] RN R KA E'R (o] K A (o1 B Ri(es1 B2 B =1 B2 RACIE
Pleuronectes gl v |oflv|v|olv|~v|lolv|YIolJlviolv]v|@]|V
putnami t{Y|o(v]vlo|v|Y[elY]Yie|v| viofv|Y|@]|v
FEACIR ER1E2 RAleI R R« 181 B =151 RA IR
TMS|ITMS|ITMS|ITMS|ITMS|TMS
Passama-|Englishman| Narra- Blue
quoddy | Machias | guagus | Hill |PenobscotiMuscongus
Bay Bays Bay Bay Bay Bay
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
® Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning adults
O Common S - Seawater : J - Juveniles
! Rare * - Salinity zone not present L - Larvae
Blank Not Present - E-Eggs
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Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries
Damari- Kennebect
scotta |Sheepscot Andro- | Casco Saco Wells
River River scoggin Bay Bay Harbor
Rivers
Species/Life Stage TMS|TMS|TMS|TMS|T MS|*MS
American plaice @® 0] @ @ 0]
L ., S 0 O 0 0 0
H:ppogl_ossmdes J Ole Ole ole ole Jle N
platesoides L Jlo 310 V1o Jlo vlo N
E 0O Q O O @] v
Winter flounder A oo ele oo ole ole el®
S e e e ee @® @ e®
Pleuronectes | |g|le| leje| o] o] elo| |@|®
amercants || ole] e|le| (ele]| ([@|l®] |@ ]
E o0 L AL o0 ®|@® ®|® 0®
Yellowtail A vy O N ') 4
flounder S N N y O N
Pleuronectes  J V @) v O v v
ferrugineus L N N v ®) \f ¥
E V v v O ¥
Smooth flounder AjlY |[@|V]VI@iIV][V|@® Yioiv] YOV Olv
sj[¥|@|V|Vie|V|Vi®| |Y|o|¥]|Yijoiv]| |o]|Y
Pieurom_actes JIVviei[v]|Vi@el{V]Vl@ Vi@|V¥lVie|v Ol
putnami Vi@ |v|[Vie|[v]|V|e]| |Y|o|Y]YI|o|v] |o|Y
elVij@|V|V|@e|ViYi®@| |Y[o|Y|YiolY] JolY
TMSITMS|ITMS|ITMS|T MS|* M S
Damari- Kennebec
sootta |Sheepscotl Andro- | Casco Saco | Wells
River River | scoggin | Bay Bay | Harbor
Rivers
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
o Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
v Rare * - Salinity zone not present L - Larvae
Blank Not Present E - Eggs
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Table 4 (continued). Spatial distribution and relative abundance

49

North Atlantic Estuaries
Massa-
Great |Merrimack Boston Cape
B River- chusetts Harb Cod
ay iver Bay arbor Bay
Species/Life Stage TMSI|IT M " * 8|*" MS|*" M S
American plaice A v e @ )]

. . S o @] ®
Hippoglossoides N N ® ® ®
platesoides L N N ® v|o Vi@

E vl |V @| [Vio] {V|e
Winter flounder A ® @ @® o ole C AL )
S ® @ @ @ @@ ® @
Pleuronectes ole o ® CAl ) ®e
americanus L ®|® ® ® ole ®|@®
E @ @ @ ® CHC, @ |®
Yellowtail A @ @ O
flounder S 0] ® e
Pleuronectes @ @ @
ferrugineus L J v @ O] 0O
E ¥ v ® ® 0
Smooth flounder AfQ (@ [OfV | Y v V|
Siv |@|o} V| na VAR
Pleuronectes 4V @OV | VAR
putnami tiol@lolv|Y na VERY N
elol@|O}Y |V na ViV
TMS[TM*[* " 8§ " MS " MS
Great Merr?mack cMhﬁzgfat:s Boston %%%e
Bay River Bay Harbor Bay
anh Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
y Rare * - Salinity zone not present L - Larvae
Blank Not Present E - Eggs
na No data available



Table 5. Temporal distribution and relative abundance

Index to Table 5. Page location of temporal distribution table for each species and estuary.

Blue mussel { Mytilus adulis)

Sea scallop {Placopacten magelianicus)
American oyster (Crassostrea virginica}

Northern quahog (Mercenaria mercenaria) p. 52 p. 53 p. 54 p. 55 p. 56 p.57
Softsheli clam (Mya aronaria)

Daggerblade grass shrimp (Palaemonetes pugio)
Northern shrimp { Pandalus borealis)

Sevenspine bay shrimp (Crangon septemspinosa)
American lobster (Homarus americanus)

Jonah crab (Cancer borealis) p. 58 P 89 p. 60 p. 61 p.62 p.83
Atlantic rock crab ( Cancer irroratus)

Green crab ( Carcinus maenas)

Green sea urchin ( Strongyfocentrotus droebachiensis)
Spiny dogfish { Squalus acanthias)

Skates {(Faja species)

Shorinose sturgeon (Acipenser brevirostrum) p-64 P- 65 p- 66 p.67 - 68 p- 69
Aflantic sturgeon { Acipenser oxyrhynchus)
American eel { Anguilla rostrata)

Blueback herring (Alosa aestivalis)

Alewife (Alosa pseudoharengus)

Ametican shad ( Alosa sapidissima)

Atiantic menhaden (Brevoortia tyrannus) p.70 p- 71 p-72 p.73 p.74 P.75
Aflantic hetring ( Clupea harengus)
Rainbow smelt (Osmerus mordax)
Allantic salmon ( Salfrno salan

Allantic cod (Gadus morhua)

Haddock {Melanograrmmus aeglefinus)

Silver hake (Merluccius bilinearis) p-76 p-77 p-78 P79 p. 80 p. 81
Aflantic tomecod {(Microgadus tomcad)

Pollock ( Pollachius virens }

Red hake (Urophycis chuss)

White hake ( Urophycis tenuis)

Mummichog (Fundufus heteroclitus)

Silversides ( Menidia species)

Fourspine stickleback (Apeftes quadracus)
Threespine stickleback {Gastarosteus aculeatus)
Minespine stickleback { Pungitius pungitius)
MNorthern pipefish (Syngnathus fuscus)

Northern searobin { Prionotus carofinus) p. 88 p. 89 p. 90 p. 91 p. 92 p. 93
Grubby (Myoxccephalus aenasus)

Lenghorn sculpin {Myvoxocephalus oclodecernspinosus)
Shorthern sculpin { Myoxocephalus scorpius)

White perch (Morone americana)

Siriped bass { Morone saxatilis)

Bluefish ( Pornatormus saltatrix)

Scup (Stenotomus chrysops) p. 94 p. 95 p. 96 p- 87 p. 98 p-99
Tautog ( Tautoga onitis)

Cunner {Tautogolabrus adspersus)

Ocean pout {Macrozoarces americanus)

Rock gunnel ( Pholis gunnelus)

American sand lance (Ammodytes americanus)
Aflantic mackerel { Scomber scombrus)
Butterfish ( Peprilus triacanthus)

Windowpane ( Scophthalmus aquosus)
American plaice (Hippoglossoides platesoidos)
Wintar flounder (Pleuronectes americanus)
Yellowtail flounder (Pleuronactes ferrugineus) p.106 | p.107 | p.108 | p.108 | p.110 | p. 111

Smooth flounder { Pleuronectes putnami}

p. 82 p. 83 p. 84 p. 85 p. 86 p. 87

p.100 | p.101 | p.102 | p.103 | p.104 | p.105
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Table 5. Temporal distribution and relative abundance

North Atlantic Estuaries

Englishman/Machias Narraguagus
Estuary / Month | Passamaquoddy Bay Bays Bay
Species / Life Stage JFMAMJJASOND|{JFMAMJJASONDIJFMAMJJASOND
Blue mussel A| I T | R
S C—
Mytilus J | I | A
edulis L (| (-
E C
Sea scallop A
S
Placopecten JIE
magellanicus L
E
American oyster A
S na
Crassostrea J sereeesseseseniinan
virginica L na
E na
Northern quahog Al ]
S na
Mercenaria J I ]
mercenaria L na
E na
Softshell clam A | I ]
Mya J | I ! i T
arenaria L o I -
Daggerblade A
grass shrimp [
Paiaemonetes  J
pugio L
E

Relative Abundance
]

JFMAMJJASCND

JFMAMJJASOND

JFMAMJJASOND

Passamaquoddy Bay

Englishman/Machias
Bays

Narraguagus
Bay

North Atlantic Estuaries

Highly Abundant

Abundant
1 Common
......... Rare
Blank  Not Present
na No data available

Life Stage

A - Aduits

S - Spawning adulis
J - Juveniles

L - Larvae

E - Eggs



Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

. Muscongus
Estuary / Month Blue Hill Bay Penobscot Bay Bay
Species / Life Stage |JFMAMJJASOND[JFMAMJJASOND|JFMAMJJASOND
Biue mussel A
S
Mytilus J
edulis L
E
Sea scallop Al
S
Placopecten JIE
magellanicus L
E
American oyster A
S
Crassostrea J
virginica L
E
Northern quahog A ........................................................................................
S na na na
Mercenaria J P L f s csree s e
mercenaria L na na na
E na na na
Softshell clam A | I D
S ]
Mya J | I | B
arenaria L -
E -~ ]
Daggerblade A
grass shrimp S
Palaemonetes  J
pugio L
E
JFMAMJJASOND|{JFMAMJJASOND|IJFMAMJJASOND
Blue Hill Bay Penobscot Bay Moy
North Atlantic Estuaries
Relative Abundance Life Stage
B Highly Abundant g - Asdults l
- Spawning adulis
Abundant J - Juveniles
T common L - Larvae
--------- Rare E - Eggs
Blank  Not Present
na No data available
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Damariscotta Sheepscot Kennebec/Andro-
Estuary / Month River River scoggin Rivers
Species / Life Stage JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
Blue mussel A | I T
S ] I | !
Mytilus J | I _W
edulis L C - ) I
E (] [ .
Sea scallop All I
S — cC—/—/ | e
Placopecten J I I -eerreesmmrrnsrrrnsssnsannssnnnaans
magellanicus L  A— [T | e
E —1 I I
American oyste; Al e,
S .............
Crasgosrrea J ....................................
virginica o e
E .............
Northern quahog All ]
S na na na
Mercenaria J I e s s,
mercenaria L na na na
. E na na na
Softshell ciam A | I | |
S _
Mya J | I Y
arenaria L
E
Daggerblade A
grass shrimp S
Palaemonetes  J
pugio L
E

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND|JFMAMJJASOND

Damariscofta
River

Kennebec/Andro-
scoggin Rivers

Sheepscot
River

North Atlantic Estuaries

HE Highly Abundant
Abundant

C—] common

--------- Rare

Blank  Not Present

na No data available

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs



Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month Casco Bay Saco Bay Weils Harbor
Species / Life Stage JFMAMJJASOND[UFMAMJJASOND|JFMAMJJASOND
Blue mussel A | I |

Mytilus J | I D D
edulis L i o e -
E C ] - ) -
Sea Sca"op AllL — [leessreesnrenssnirsniersnnnrssnnsees
S E:... .............
P[acopecten JILC |1 ...................................
magellanicus L I S R,
E L__':- .............
American oyster A
S
Crassostrea J
virginica L
E
Nonhern quahog All —J { eeteerrrrercassssttinransansesarrres
S .......... na
Mercenaria JIC | [ PSP
mercenaria LY e na
E .......... na
Softshell clam A —F—I _ﬁ
S .
Mya J | I —1
arenaria L
E
Daggerblade A .......................................................................
grass shn’mp S ...............................................
Palaemonetes J -------------------------------------------------------------
pugic I T AR o
E -----------------------------------------------
JFMAMJJASOND/UFMAMJJASOND|IFMAMJJASOND
Casco Bay Saco Bay Wells Harbor
North Atlantic Estuarles
Relative Abundance Life Stage
M Highly Abundant A - Adults
S - Spawning adulis
EFEE  Abundant J - Juveniles
C—J Common L - Larvae
......... Rare E- Eggs
Blank  Not Present
na No data available
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

, . Massachusetts
Estuary / Month Great Bay Merrimack River Bay
Species / Life Stage JFMAMJJASOND JFMAMJJASOND
Blue mussel
Mytilus
edulis
.|
Sea scallop [ | | ]
Placopeciten I 1 i
magellanicus (| e 1
—/1

American oyster

Crassostrea
virginica

Northern quahog

Mercenaria
mercenaria

Softshell clam

Mya
arenaria

mrr<c2mrO WM COr> MO ~“O>»imr SN >

Daggerblade
grass shrimp

Palaemonetes
pugio

mr <>

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Great Bay

Merrimack River

Massachusetts
Bay

North Atlantic Estuaries

B Highly Abundant
Abundant

[ Common

--------- Rare

Blank  Not Present

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
Estuary / Month Boston Harbor Cape Cod Bay
Species / Life Stage JFMAMJJASOND|UFMAMJJASOND
Blue mussel A
S
Mytilus J
edulis L
E
Sea scallop A T ; Fil
S
Placopecten J i i
magellanicus L
E
American oyster A C ]
S 1
Crassostrea J T ]
virginica L ]
E | E—
Northern quahog All n
> R
Mercenaria J | N
mercenaria I .
E|] e
Softshell clam A | T
S
Mya J | I |
arenaria L
E
Daggerblade S R Je
grass shrimp S
Palasmonetes J| - —
pugio Bl e
El s
JFMAMJJASOND|JFMAMJJASOND
Boston Harbor Cape Cod Bay
North Atlantic Estuaries
Relative Abundance Life Stage
B Highly Abundant g- gdults g adul
- Spawning adults
Abundant ~J - Juveniles
1 Common L - Larvae
E - Eggs
......... Rare gg
Blank  Not Present
ha No data available



Table 5 (conﬁnued). Temporal distribution and relative abundance

North Atlantic Estuaries
Englishman/Machias Narraguagus
Estuary / Month | Passamaquoddy Bay Bays Bay
Species / Life Stage JEFMAMJJASOND[JFMAMJJASOND|JFMAMJJASOND
Norihern shrimp A
S
Pandalus J
borealis L
E
Sevenspine A
bay shrimp S
Crangon J
septemspinosa Ié
American lobster A
S
Homarus J
americanus L
' E
Jonah crab A
S
Cancer J
borealis L
E
Atlantic rock crab Al
3 S
~ Cancer J
irroratus L
E
Green crab A
M
Carcinus J
maenas
L
E : .
JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
Passamaquoddy Bay Englnshrgz:;f;ﬁachias Narr%%t;agus
North Atlantic Estuaries
Relative Abundance Life Stage
B Highly Abundant g - gdults g adult
» - Spawning adults
Abundant J - Juveniles
T Common L - Larvae
E - Eggs
......... Ra;e M - Mating
Blank  Not Present
na No data available
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month

Muscongus

Blue Hill Bay Penobscot Bay Bay

Species / Life Stage

JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND

Northern shrimp

Pandalus
borealis

Sevenspine
bay shrimp

Crangon
seplemspinosa

American lobster

Homarus
americanus

Jonah crab

Cancer
borealis

Atlantic rock crab

Cancer
irroratus

Green crab

Carcinus
maenas

mrezr>»> M ~cOpPpMC SO>I MC N> M e>|MrE &@0>

JFMAMJJASONDJFMAMJJASOND|JFMAMJJASOND

Blue Hill Bay Penobscot Bay Musonaus
North Atlantic Estuaries
Relative Abundance Life Stage
B Highly Abundant A - Adults :
3 common L - Larvae
......... Rare 5"_ Ehﬁlgtisng

Blank  Not Present
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Damariscotta Sheepscot Kennebec/Andro-
Estuary / Month River River scoggin Rivers
Species / Life Stage JFMAMJJASONDUFMAMJJASOND|JFMAMJJASOND
Northern shrimp Alfreeres men [ ...................
S
Pandalus J
borealis
L
E
Sevenspine
bay shrimp
Crangon
septemspinosa

American lobster

A
S
J
L
E
A
S
Homarus J
americanus L
E
Jonah crab A
S

Cancer JI-
borealis L
E
Atlantic rock crab A
S

Cancer J | E
irroratus L
E
Green crab A
. M
Carcinus J

maenas

L
E

Relative Abundance

JFMAMJJASOND

JFMAMJJASONDI|JFMAMJJASOND

Damariscotta
River

Kenneabec/Andro-
scoggin Rivers

Sheepscot
River

North Atlantic Estuaries

HE Highly Abundant
Abundant

C—3 common

--------- Rare

Blank  Not Present

Life Stage

A - Aduits

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs

M - Mating
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month

Casco Bay

Saco Bay Waells Harbor

Speacies / Life Stage

JEMAMJJASOND

JFMAMJJASCNDIJFMAMJJASOND

Northern shrimp

Pandalus
borealis

----------

-------

Sevenspine
bay shrimp

Crangon
septemspinosa

American lobster

Homarus
americanus

Jonah crab

Cancer
borealis

Atlantic rock crab

Cancer
irroratus

Green crab

Carcinus
maenas

mreZrPpmMmC~G>»MC ~W>P»IMCccCnrmMmCc B> mr <0

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND[JFMAMJJASOND

Casco Bay

Saco Bay Wells Harbor

North Atlantic Estuaries

B Highly Abundant
Abundant

L1 common

......... Rare

Blank  Not Present

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs

M - Mating
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Massachusetts
Estuary / Month Bay

Species / Life Stage JFMAMJJASONDIJFMAMJJASOND|JFMAMJJASOND
NOl’lhem shnmp TEta

Great Bay Merrimack River

FPandalus
borealis

Sevenspine
bay shrimp

A

S

J

L

E

A

S

Crangon J
septemspinosa L
E

A

S

J

L

E

A

S

American lobster

Homarus
americanus

Jonah crab
Cancer J
borealis L
E
Atlantic rock crab A
S
Cancer J
irroratus L
E
Green crab A
M
Carcinus J
maenas
L
E
JFMAMJJASONDIUFMAMJSASONDIJFMAMJJASOND
Great Bay Merrimack River Massgc;l;{usetts
North Atlantic Estuaries
Relative Abundance Life Stage
MR Highly Abundant A - Aduits
_ S - Spawning adults
it
Abundant J - Jduveniles
E—1 common L - Larvae
......... E - Eggs
Rare M - Mating
Blank Not Present
na No data available
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
Boston Harbor Cape Cod Bay

Estuary / Month
Species / Life Stage - {JFMAMJJASOND[UFMAMJJASOND

Northern shrimp A
S
Pandalus J
borealis
L
E
Sevenspine A
bay shrimp S
Crangon _ J
septemspinosa L
E
American lobster A
S
Homarus J
americanus L
E
Jonah crab A
S
Cancer J
borealis L
E
Atlantic rock crab A
S
Cancer J
irroratus L
E
Green crab A
. M
Carcinus J
maenas
L
E .
JFMAMJJASOND|UFMAMJJASOND
Boston Harbor Cape Cod Bay
North Atlantic Estuaries
Relative Abundance Life Stage
B Highly Abundant A- gdults |
EETE S - Spawning aduits
Abundant J - Juveniles
L Common L - Larvae
..... E - Eggs
Rare M - Mating

Blank  Not Present
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Table 5 (continued). Temporai distribution and relative abundance

North Atlantic Estuaries
Englishman/Machias Narraguagus
Estuary / Month | Passamaquoddy Bay Bays Bay
Species / Life Stage JFMAMJJASOND{JFMAMJJASOND|JFMAMJJASOND
Green sea urchin A
S
Strongylocentrotus J
droebachiensis II_E
Spiny dogfish A
M
Squalus J
acanthias
P na na na
Skates All Il I
M| [ ]l (1 ]
Raja J|L ]Il J(1 ]
species
Efl I [ ]
Shortnose sturgeon A
S
Acipenser J
brevirostrum L
E
Aﬂantic sturgeon A ...........................................................................
S na na na
Acipenser JI e | i |
oxyrhynchus L na na na
E na na na
American eel A — w3 ]
S
Anguilia J|L T | TR 1 i ]
rostrata L -CED R — 2 —
E
JFMAMJJASONDIUFMAMJJASONDI|JFMAMJJASOND
Passamaquoddy Bay Engllshng;r;/:/lachlas Narraégal;agus
North Atlantic Estuaries
Relative Abundance Life Stage
EE Highly Abundant g - ASduIts
- Spawning adults
Abundant J - Juveniles
[—} common L - Larvae
......... E - Eggs
Rare P - Parturition
Biank  Not Present M - Mating
na No data available
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month|  Blue Hill Bay Penobscot Bay Y
Species / Life Stage JFMAMJJASOND|JFMAMJJASOND|{JFMAMJJASOND
Green sea urchin A | I |

S E-... . - ...-...
Strongylocentrotus J | I | | I
droebachiensis L| [ (- T
Spiny dogfish A o I ol
M na na na
Squalus J I L I bl
acanthias
P na na na
Skates All IIC I
M | B[
Haja J I Il ][
species
E|L 1 ([
Shorinose sturgeon A na
S na
Acipenser J na
brevirostrum L na
E na
Aﬂannc Sturgeon Al e ] e | e
Acipenser Sl S "
oxyrhynchus J na na
L na na
E na na
American eel A R I Y Y - g
Angu’”a ? l H ! ! ........... ] [ ...........
rostrata ﬁ_’_-‘_:_l w IITEEAITEE
L =1 i N | —
E
JFMAMJJASONDIUFMAMJJASOND|JFMAMJJASOND
Blue Hill Bay Penobscot Bay Musgg;gus
North Atlantic Estuaries
Relative Abundance Life Stage
HE Highly Abundant !S\ Asdults e adu
T - Spawning adults
Abundant J - Juveniles
1 common L - Larvae
....... E - Eggs
—  Rare P - Parturition
Blank  Not Present M - Mating
ha No data available
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
Damariscotta Sheepscot Kennebec/Andro-
Estuary / Month River River scoggin Rivers
Species / Life Stage JFMAMJJASOND[NMFMAMJJASOND|JFMAMJJASOND
i I |
Green sea urchin A | I |
S ...-... ...-... ...-...
Strongylocentrotus J
droebachiensis L| L. el el
E ...-... ..-... ...-...
Spiny dogfish A gy B Lt I S gt I bt
M na na na
Squa!'US J ...m ...... ...E::‘. ...... : ......
acanthias
P na na na
Skates All —| *
Mi L | [ ]
species
E|L |l [
Shortnose sturgeon A | ]
o) na i 2
Acipenser J na ' '
brevirostrum L na — -
E na —
Aﬂan“c sturgeon Al e 1 e | s
S ..........
Acipenser J e U S S
oxyrhynchus o b e
E ..........
American eel A P 2 S it e
S
rostrata | = — I
E
JFMAMJJASOND|[JFMAMJJASOND|JFMAMJJASOND|
Damariscotta Sheepscot Kennebec/Andro-
River River scoggin Rivers
North Atlantic Estuaries
Relative Abundance Life Stage
I Highly Abundant g - l;dults .
B - Spawning aduits
Abundant J - Juveniles
3 common L - Larvae
E - Eggs
""""" Rare P - Parturition
Blank  Not Present M - Mating
na No data available
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month

Casco Bay

Saco Bay

Wells Harbor

Species / Life Stage

JFMAMJJASOND

JFMAMJJASOND

Green sea urchin

Strongylocentrotus
droebachiensis

JFMAMJJASOND

Spiny dogfish

Squalus
acanthias

cze»imrcon>»

ns

Skates

“Zz>»|v

Raja
species

-------------------------------------

....................................

.....................................

Shortnose sturgeon

Acipenser
brevirostrum

Atlantic sturgeon

Acipenser
oxyrhynchus

-------------------------

na

na

American eel

Anguilla
rostrata

mr S@>»mMr ~O>|mMmr SO>im

| iigitisitii Il

prittastres
HH

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Casco Bay

Saco Bay

Wells Harbor

North Atlantic Estuaries

Relative Abundance Life Stage
HE Highly Abundant g gdults
" - Spawning aduits
Abundant J - Juveniles
C—]  common L - Larvae
........ E - Eggs
’ Rare P - Parturition
Blank  Not Present M - Mating
na No data availabie
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

. Massachusetts
Estuary / Month Great Bay Merrimack River Bay
Species / Life Stage JFMAMJJASOND[JFMAMJJASOND|UFMAMJJASOND
Green sea urchin AL N ' |
s\~ g s
St k trot I - : ]
rongylocentrotus
droebachiensis L L1 [
E|l-C— p —
Spiny dogfish A
M na
Squalus J
acanthias
P na
Skates All -
M an Errriy
Raja J |l ]
species
E ------------------------------------- I I
Shortnose sturgeon A I
S -
Acipenser J na
brevirosirum L -]
E —
Atlantic sturgeon Al el i T el
S
Acipenser J na C— - na
oxyrhynchus L
E
American eel A -1
S
Anguilla JI e Al
rostrata L Y
E
JFMAMJJASONDJFMAMJJASOND|JFMAMJJASOND
Great Bay Merrimack River Mass%car;usetts
North Atlantic Estuaries
Relative Abundance Life Stage
MR Highly Abundant g - Fédults o
i - Spawning aduits
Abundant J - Juveniles
L1 common L - Larvae
E - Eggs
Rare P - Parturition
Blank  Not Present M - Mating
na No data available

8
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
Estuary / Month |  Boston Harbor Cape Cod Bay
Species / Life Stage JFMAMJJASOND|JFMAMJJASOND
Green sea urchin All i }
s gy —
Strongylocentrotus  J [[wweseseeens ! 1| ]
droebachiensis L] - ] ¥
E|[--C1 M
Spiny dogfish Al s
M na
Squalus J|I e,
acanthias
P na
Skates A PR H TR T H b
M [ ]
Raja J
species
E|L | ]
Shortnose sturgeon A
S
Acipenser J
brevirostrum L
E
Atlantic sturgeon A na | e,
S
Acipenser J na
oxyrhynchus L
E
American eel A I -
S
Anguilla J I i i TR ]
rostrala L N -]
E
JFMAMJJASOND|[JFMAMJJASOND
Boston Harbor Cape Cod Bay
North Atlantic Estuaries
Relative Abundance Life Stage
BN Highly Abundant g - gdults
- Spawning adults
Abundant J - Juveniles
[ Common L - Larvae
E - Eggs
""""" Rare P - Parturition
Blank  Not Present M - Mating
na No data available
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month

Passamaquoddy Bay Engilshng:;/gllacmas NarraBgat;agus

Species / Life Stage

JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASON

Brevoortia
tyrantius

Blueback herring  A|EA--_______TEEEl 00 e [
Alosa ..... ...................... ::
agestivalis | e L e b eeeeveeeeen

Alewife

Alosa
pseudoharengus
American shad A @ Rl |00 weereeesese N
......... o
Alosa gl e L i TN I
sapidissima {1 . —
......... E:]
Atlantic menhaden [ N L

...........................................

Atlantic herring

Clupea
harengus

Rainbow smelt

Osmerus
mordax

A
S
J

L
E
A
S
J

L
E
A
S
J

L
E
A
s
J

L
E
A
S
J

L
E
A
S
J

L
E

JFMAMJJASONDIJFMAMJJASOND|JFMAMJJASOND

Englishman/Machias Narraguagus

Passamaquoddy Bay Bays Bay

North Aflantic Estuaries

Relative Abundance Life Stage
M Highly Abundant g-ﬁédults wul
- Spawning adults
Abunadant J - Juveniles
[ Common L - Larvae
E - Eggs

Rare
Blank  Not Present
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month

Blue Hill Bay

Penobscot Bay

Muscongus
Bay

Species / Life Stage

JFMAMJJASOND

Blueback herring

Alosa
aestivalis

mrr «w>r

JFMAMJJASOND

JFMAMJJASOND

Alewife

Alosa
pseudoharengus

‘American shad

Alosa
sapidissima

Atlantic menhaden

Brevoortia
fyrannus

Atlantic herring

Clupea
harengus

Rainbow smelt

Osmerus
mordax

mr > mMmr ~«“O>» ME~“O> Mr<~O>Mr<n>

Relative Abundance

JFMAMJJASOND

JEMAMJJASOND

JFMAMJJASOND

Blue Hill Bay

Penobscot Bay

Muscongus
Bay

North Atlantic Estuaries

HE Highly Abundant
Abundant

1  common

......... Rare

Blank  Not Present

na No data available

Life Stage

A - Aduits

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs
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Table 5 (continued). Temporai distribution and relative abundance

Norih Atlantic Estuaries

Damariscotta Sheepscot Kennebec/Andro-
Estuary / Month River River scoggin Rivers
Species / Life Stage JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
Blueback herring A R e U I
S 1l - | e
Alosa J 3  nn— I IR
aestivalis L — s
E C—] 3 | e
Alewife A RN o (LR SO BT e i
.................... ,..
Alosa = g | EN ] E e 0
psgudonarengus .........................
.................... ~EEES
Amel'lcan Shad ...................................... ...E...
............. m
Alosa ........................................ E::
smﬁﬁmMm ................... I
.............. -
Atlantic menhaden gy MU

Brevoortia
lyrannus

---------------------

.....................

oooooooooo

----------------------

Atlantic herring

Clupea
harengus

Rainbow smelt

Osmerus
mordax

mr «@rPrimr~c@r»mr ~@rmc~a2x»imren>

e

JEMAMJJASOND

JFMAMJJASOND

JEFMAMJJASOND

Damariscotta Sheepscot Kennebec/Andro-
River River scoggin Rivers
North Atlantic Estuaries
Relative Abundance Life Stage
EM  Highly Abundant g ﬁs\dults [
- Spawning adults
Abundant 3 - Juveniles
[ Common L - Larvae
......... Rare E - Eggs
Blank  Not Present
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Table 5 {continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Atlantic herring

Clupea
harengus

Estuary / Month Casco Bay Saco Bay Weils Harbor
Species / Life Stage JFMAMJJASOND[JFMAMJJASOND|[JFMAMJJASOND
Blueback herring A e gy N i I vl

gl e f e na
Alosa J ~——1- — | [CEEEEl
aesﬁvah‘s L ............
e T I—
Alewife A ———
S na
Alosa J N1
pseudoharengus L
E ..................
American shad Al e I
S ----------
A]osa JI e : _______
sapidissima | e
el e
Atlantic menhaden A N | T —
S
Brevoortia JI e T3 | e [ Jeeer | remeesemsmsssssinnnin
tyrannus R I
E
A
S
J
L
E

Rainbow smelt A

S

Osmerus J
mordax

L

E

JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND

Casco Bay

Saco Bay Wells Harbor

North Atlantic Estuaries

Relative Abundance

EE Highly Abundant
Abundant

—J Common

......... Rare

Blank  Not Present

na No data available

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs
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Table 5 {continued). Temporal distribution and relative abundance

North Atlantic Estuaries

‘ . Massachusetts
Estuary / Month Great Bay Merrimack River Bay
Species / Life Stage JFMAMJJASOND|JFMAMJJASOND|UFMAMJJASOND
Blueback herring L’"_:: ...... ... B (TP T T t: ......
Al’osa ............ ... ............... —.. ............ "“""‘_"""_::
agestivalis | e —
....... ...G...
Alewife | I R R} (B
Alosa 0 J | CEE=s | ] e [ -
pseudoharengus | @ e s

ccccccc

American shad

Alosa
sapidissima

Atlantic menhaden

Brevoortia
tyrannus

Atlantic herring

Clupea
harengus

Rainbow smelt

Osmerus
mordax

mrepr» mreprmren»mren2|mren>»mr «on>»

Relative Abundance

JFMAMJJASONDIJFMAMJJASOND|JFMAMJJASOND

Great Bay

Massachusetts

Merrimack River Bay

North Atiantic Estuaries

BN Highly Abundant

Abundant

C—J  common
......... Rare
Biank Not Present

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs
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Table 5 {continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month Boston Harbor Cape Cod Bay
Species / Life Stage JFMAMJJASOND|JFMAMJJASOND
Blueback herring u-: ........... : -----

Alosa o I S Dt /-
aestivalis
Alewife
Alosa
pseudoharengus

American shad

Alosa
sapidissima

Atlantic menhaden

Brevoortia
lyrannus

Atlantic herring

Cilupea
harengus

Rainbow smeit

Osmerus
mordax

mr @O M S@R>»IMC <~ MrS-o>»IMrer<-sO>» M <9NO>»

JFMAMJJASOND

JFMAMJJASOND

Bostoh Harbor

Cape Cod Bay

North Atlantic Estuaries

Relative Abundance Life Stage

EE Highly Abundant A - Adults
Aoundant 3 Spauning adule
C—J  Common L - Larvae

.......... Rare E - Eggs

Blank  Not Present
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Relative Abundance

Englishman/Machias Narraguagus
Estuary / Month | Passamaquoddy Bay Bays Bay
Species / Life Stage JFMAMJJASONDNFMAMJJASOND(JFMAMJJASOND
Atlantlc salmon A ...:]... ............................................
S
sa Imo J ......... E:l ........................... I:j ................... : .................
salar L
E
Allantic 00d A ......... E:::I ............... [::] .............. l:::‘_‘] .....
S 1 —1
Gadus J feeeenn C e R e o[ TEEETER
morhua L | — I8 IR S ¥ I LI
E —1] —1
Haddock A .............................................................................................................
S
Melanogrammus J [ s s
aeglefinus L
E
Silver hake A
s
Merluccius J
bilinearis L
E
Atlanti¢ tomcod A|E
S
Microgadus J
tomcod Ll
E
Pollock Al
i S
Pollachius J
virens
L
E
JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
Englishman/Machias Narraguagus
Passamaquoddy Bay Bays Bay

North Atlantic Estuaries

M Highly Abundant
Abundant

L3  Common

......... Rare

Blank  Not Present

na No data available

Life Stage

A - Aduits

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs
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Table & (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
. Muscongus
Estuary / Month Blue Hill Bay Penobscot Bay Bay
Species / Life Stage JFMAMJJASONDIUFMAMJJASOND|[JFMAMJJASOND
A“antlc salmon A ...................... ...::zu. ......................
Sa,ma J D. :..... ...................
Salar L ..........
El e
Aflantic cod A
S
Gadus J
morhua L
E
Haddock A
S
Melanogrammus )
aeglefinus L
E
Silver hake A
]
Meriucecius J
bilinearis L
E
Atlantic tomcod A
S
Microgadus J
fomcod Ll
E
Po"ock A ....................................................................................................
S
Pollachius J | 1l [ it ]
virens e
L
E
JFMAMJJASOND/UFMAMJJASONDIJFMAMJJASOND
Blue Hill Bay Penobscot Bay Musg:;tgus
North Atlantic Estuaries

Relative Abundance

[

.........

Highly Abundant
Abundant
Common

Rare

Not Present
No data available

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month

Damariscotta
River

Kennebec/Andro-
scoggin Rivers

Sheepscot
River

Species / Life Stage

JFMAMJJASOND

JFMAMJJASOND|JFMAMJJASOND

Atlantic salmon

Saimo
salar

mr < w>»

...................

Atlantic cod

(Gadus
morhua

Haddock

Melanogrammus
aeglefinus

Silver hake

Moerluccius
bilinearis

Atlantic tomcod

mrE <> mMmr “SO>»IMC ~“O>» M <~@OG>MMC<2>

Relative Abundance

Microgadus
tomcod
Po"ock [ | SR ITTTT T TP I YO TPITYPIRY [TTIVITITTITIITS
Pollachius | i 10l i [ it
virens | eeee — e
JFMAMJJASONDIJFMAMJJASOND|JFMAMJJASOND
Damariscotta Sheepscot Kennebec/Andro-
River River scoggin Rivers

North Atlantic Estuaries

M Highly Abundant
Abundant

L1 common

--------- Rare

Blank  Not Present

na No data available

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month Casco Bay Saco Bay Wells Harbor
Species / Life Stage JFMAMJJASOND[JFMAMJJASOND|JFMAMJJASOND
Aﬂanlic Salmon A ......................................

S
Saimo J e
salar L
E
Atlarltic COd ......... E:] ............... m .........
Gadus ...... : ............ l:::. ...............................
morhua —/ C— 1 | e
] C— | e
Haddock A e [ e
Melanogrammus | cevreien ] e,
aeglefinus

Silver hake

mr<O>» M- ~“OP» M ~“O>»Mr~OXx>ME<~O>

Merluccius
bilinearis
Atlantic tomcod
Microgadus
tomcod
Poliock = Aleeeserinnnn s b i,
Poliachius | | e
virens e e W
JFMAMJJASONDIJFMAMJJASOND|JFMAMJJASOND
Casco Bay Saco Bay Weils Harbor
North Atiantic Estuaries
Relative Abundance Life Stage
MW Highly Abundant g - gdults e adul
- Spawning adults
Abundant J - Juveniles
C—1 common L - Larvae
......... Rare E - EQQS

Blank  Not Present



Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
. . Massachusetis
Estuary / Month Great Bay Merrimack River Bay
Species / Life Stage JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
Atlantic salmon - N it
S
Saimo J ............. :j .........
salar L
E
Aﬂantic cod A ..................................................... I } ........ I I
S ....................... ::Z ...D
Gadus J arrsstetetersrsrerasreanarsnsnrrense]ernnnecassnannnnsnnar  asesss [
morhua LIt ] [ | C T P P TR C——1 =[]
E E::l... E: ......................... ::_":}.. ...D
Haddock Al e
S [P TR
Melanogrammus ;| [ | e
aeglefinus LI e
E .............................
Silver hake Al e B i l:___“'] ..... :’
S I
Merluccius J I
bilinearis L ——
E I
Atlantic tomcod A | BREE R ) Heeeres C i
S
Microgadus J | R
fomcod L
E
Pollock FY .
S
Pollachius JICS Fooes
virens L [
E|C
JFMAMJJASONDIUFMAMJJASOND|JFMAMJJASOND
Great Bay Merrimack River Massgc;t;’usetts
North Atiantic Estuaries
Relative Abundance Life Stage

Highly Abundant A - Adults
S - Spawning aduits

Abundant J - Juveniles
Common L - Larvae
......... Rare E- Eggs

Blank Not Present
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
Estuary / Month Boston Harbor Cape Cod Bay
Species / Life Stage JFMAMJJASOND{JFMAMJJASOND
Atlantic salmon A
S
Salmoe J
salar L
‘ E
A“anlic cod A ...... [ Jeorrunes I | Joeeeenes [ ]
S|\—1- OorcC—- (I
Gadus J | ] ]
morhua LC— -a—— -0
E|C— - -O 0
Haddock . W) EESTICETERRPERRS
S
Melanogrammus ;| e,
aeglefinus T R ——
E -------------------------
Silver hake A
S
Merluccius J
bilinearis
L
E
Atlantic tomcod A
S
Microgadus J | B
tomcod L
E
Pollock A
S
Poflachius J
virens
L
E
JFMAMJJASONDIFMAMJJASOND
Boston Harbor Cape Cod Bay
North Atlantic Estuaries
Relative Abundance Life Stage
EE Highly Abundant g I’édults o adul
S - Spawning adu ts
EfEE  Abundant J - Juveniles
[—1 common L - Larvae
......... Rare E - Eggs

Blank  Not Present
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
Englishman/Machias Narraguagus
Estuary / Month | Passamaquoddy Bay Bays Bay
Species / Life Stage JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
Red hake A - C— 1 I
S
Urophycis J I— 1 I
chuss L
E
White hake A
S
Urophyceis J
tenuis L
E
Mummichog Al
Fundulus .? IS——
heteroclitus
L .
E .
Silversides All ! g MR i | I
S —1 — 1
Menidia J [ — ——- —
species L — — -
E I 3 —1
Fourspine All i [
stickleback S — - -
Apeltes J | | |k ]
quadracus L —- — -
E I 3 3
Threespine All 1l [
stickleback S | — — —
Gasterosteus J I | il
aculeatus L - — —
E I — 1
JFMAMJJASOND|JFMAMJJASOND|[JFMAMJJASOND
Englishman/Machias Narraguagus
Passamaquoddy Bay Bays Bay
North Atlantic Estuaries

Relative Abundance Life Stage
HE Highly Abundant /S\-gduits s
- Spawning adults
Abundant J - Juveniles
1 Common L - Larvae
E-E
......... Hare ggS
Blank  Not Present
na No data available
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Table 5 {continued). Temporal distribution and relative abundance

North Atlantic Estuaries
. Muscongus
Estuary / Month Blue Hill Bay Penobscot Bay Bay
Species / Life Stage JFMAMJJASOND{JFMAMJJASOND{JFMAMJJASOND
Red hake A 1 —— C—1-
S N
Urophycis J 3 I ——y-
chuss R
el | e
White hake Aleeeenees - o I
st e
Urophycis NI R I e I L
tehuis [ 2 I ———
E ----------
Mummichog rys b f |
S I (| [ ]
Fundutus J [ I |
heteroclitus L (- (]
E . (| o
Silversides .\ ECCITIITROES | ][ it
S —1 (.
Menidia J —— 1
species L —
E [
Fourspine All Il il L
stickieback S - — —
Apeltes J [l il !
quadracus L S —3- — Y
E 1~ - 1
Threespine All 1 1 ]
stickleback s — — a—
Gasterosteus J|I Il ([ ]
aculeatus L —3~  — —3-
E —1 — —1
JFMAMJJASOND[UFMAMJJASOND|UFMAMJJASOND
Blue Hill Bay Penobscot Bay Musgg;‘gus
North Atlantic Estuaries
Relative Abundance Life Stage
I Highly Abundant A - Aduits
i) S - Spawning adults
Abundant J - Juveniles
T common L - Larvae
......... Rare E - Eggs
Blank  Not Present
na No data available
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
Damariscofta Sheepscot Kennebec/Andro-
Estuary / Month River ' River scoggin Rivers
Species / Life Stage JFMAMJJASOND{UFMAMJJASOND|JFMAMJJASOND
Red hake A I S A I
s W
Urophycis J [eeeeeenes — T — | —
chuss L T
E I
White hake A e e e -}~
S
Urophycis J e e L EEER e 5 I——
tenuis L
E
Mummichog A | I D,
S ) [ ]
Fundulus e
heteroclitus L ———— ——
E (I ] 1 CIcC]
Silversides Al izttt S DO PRRRRTRE C——= 3
o S
Menidia J
Specles L
E
Fourspine All || i T
stickleback 8 — —— ——
Apelites J|I i 1|1 ]
quadracus L — — —
E 1 I —1
Threespine A\l W [
stickleback S  — —  —
Gasterosteus Jil Il I ]
aculeatus L — — 1}
E —1 1 1
JFMAMJJASONDWFMAMJJASONDI(JFMAMJJASOND
Damariscotta Sheepscot Kennebec/Andro-
River River scoggin Rivers
North Atlantic Estuaries
Relative Abundance Life Stage
MR Highly Abundant g - /;dults
- Spawning adults
Abundant J - Juveniies
C—  common L - Larvae
......... Rare E - Eggs
Blank  Not Present
na No data available



Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
Estuary / Month Casco Bay Saco Bay Wells Harbor
Species / Life Stage JFMAMJJASOND|UFMAMJJASOND|UFMAMJJASOND
Red hake A C— - [ | s
S
Urophycis J 1 g | e
chuss R N I
E e
White hake A L I T I S T SR
S
Urophycis J 1 20 I 0 MR U
tenuis L
E .

Mummichog ... 5 75 |
Fundulus f A ——— E—
heteroclitus

”” L
E
SilVBfSideS A .- bRl B H G L mE
o S [ ]
Menidia J
Species L \
E
Fourspine All m || [
stickleback S 1 — ——
Apeltes J 1T - f
quadracus L — C 1
E —] C—] 1

Threespine AlLC 1 [

stickleback S — 3  —
Gasterosteus J Il m | |
aculeatus L — —3-

E 1 3 1
JEMAMJJASOND|JFMAMJJASONDIJFMAMJJASOND
Casco Bay Saco Bay Wells Harbor
North Atlantic Estuaries
Relative Abundance Life Stage
IR Highly Abundant g- Adults
- Spawning adults
Abundant J - Juveniles
C—1  common L - Larvae
...... .... Hare E - Eggs
Blank  Not Present
na No data available
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
) , Massachusetts
Estuary / Month Great Bay Merrimack River Bay
SpecieleifeStage JFMAMJJASONDIFMAMJJASOND|JFMAMJJASOND
Red hake A ------ :...
S
Urophycis Jt o I
chuss L ................
E .u-m...
White hake A ......... :]...
S
Urophycis J| e — 3
tenuis Ll e
E ot AR |
Mummichog A |
S
Fundulus J | ————
heteroclitus L
E
Silversides Al -
8
Menidia J
species L
E
Fourspine All |, I 1
stickleback s — | e
Ape”es J i RN | EELC LT LT T TP eReEe e SRR P I |
quadracus L —
E I e
Threespine All | I Jreeeeed -
stickleback S ] ——
Gasterosteus J |l I J|C
aculeatus L R I
E — I
JFMAMJJASOND|UFMAMJJASOND[JFMAMJJASOND
Great Bay Merrimack River Massch;r;usetts
North Atlantic Estuaries
Relative Abundance Life Stage
HE Highly Abundant g - ﬁéduits w
- Spawning adults
Abundant J - Juveniles
L common L - Larvae
......... Rare E- Eggs
Blank Not Present
na No data available



Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
Estuary / Month Boston Harbor Cape Cod Bay
Species / Life Stage JFMAMJJASOND|JFMAMJJASOND
Red hake A
S
Urophycis J
chuss L
_ E
White hake A | 1 | ]
S
Urophycis J i ]~ ]
tenuis L ——— —
E C— 1 o 1]
Mummichog A | I
S I
Fundulus J | I
heteroclitus L —
E |
Silversides A [ (T |
S (]
Menidia J
species L
E .
Fourspine AT I ]
stickleback s  — —
Apeltes J I I ]
quadracus L " —1-
E 1 —1
Threespine All ] I
stickleback S ] 1
Gasterosteus J I 1[[ ]
aculeatus L — —
E | I— I
JFMAMJJASOND|{JFMAMJJASOND
Boston Harbor Cape Cod Bay
North Atlantic Estuaries
Relative Abundance Life Stage
B Highly Abundant A - Adults
S - Spawning adults
Abundant J - Juveniles
J  cCommon L - Larvae
......... Rare E - Eggs
Blank  Not Present
na No data available



Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
Englishman/Machias Narraguagus
Estuary / Month | Passamaquoddy Bay Bays Bay
Species / Life Stage JFMAMJJASOND[JFMAMJJASOND|JFMAMJJASOND
Ninespine All | L
stickleback S — — —1
Pungitius J1! —I 4 !
pu,,g,-ﬁus L — — —
E — I . M—
Northern pipeﬁsh All T LTI T T P PRI PYPPITY: TP P NPT
M ...m ..........................
Syngnathus J 1 | [OOSR VSNSRI
fuscus L T | e
Northern searobin A
S
Prionotus J
carolinus L
E
Grubby Al | 1 J
S E [:::... aed ::... vaesl
Myoxocephalus  J |1 Il i I
aeneaus Ll 3 3 I
Longhorn sculpin A | IR |
S (] O] .|
Myoxocephalus J | I |
octodecemspinosus | | T} O | - 0 I O
E | (| G (| EEEE (.
Shorthorn sculpin All ] {
St B I || - -3 =7
Myoxqcephalus J I —Ir [
scorpis L|—- R — | —
Y — S I || — o I | — ~[]
JFMAMJJASOND|JFMAMJJASONDIJFMAMJJASOND
Englishman/Machias Narraguagus
Passamaquoddy Bay Bays Bay
North Atlantic Estuaries
Reiative Abundance Life Stage
HEE Highly Abundant A- Asdults
S - Spawning adults
Abundant J - Juveniles
-3 Common L - Larvae
E - Egas
......... Rare M ) Matmg
Blank  Not Present
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

. Muscongus
Estuary / Month Blue Hill Bay Penobscot Bay Bay
Species / Life Stage JFMAMJJASONDUFMAMJJASOND|JFMAMJJASOND
Ninespine All 1 [ ]
stickleback S — — —
Pungitius J|! ~ l
E — /3 —
Northern pipefish Y E—— e T —— T
M -1 I
Syngnathus ) [— T [ O o [T
fuscus N W N
Northern searobin Al e L e
S
Pin”Ofus J ...............................
carolinus L
E
Grubby All (1 [
S mas
Myoxocephalus J
aeneaus L
E
Longhorn sculpin A
S
Myoxocephalus J
octodecemspinosus | (|
E .|
Shorthorn sculpin ALl 1 (
s{ 0 o | O i I
Myoxocephalus Jli | | |
soorpis L|—~ B — O —
o [— s — o [— -]
JFMAMJJASONDIJFMAMJJASOND|JFMAMJJASOND
Blue Hill Bay Penobscot Bay ""“sgg;‘g"s
North Atlantic Estuaries
Relative Abundance Life Stage
B Highly Abundant g - /gdults "
- Spawning adults
Abundant J - Juveniles
1 common L - Larvae
E - Eggs
......... Rare M - Matmg

Blank  Not Present
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Table 5 {continued). Temporal distribution and relative abundance

North Atlantic Estuaries
Damariscotta Sheepscot Kennebec/Andro-
Estuary / Month River River scoggin Rivers
Species / Life Stage JFMAMJJASOND[UFMAMJJASOND|JFMAMJJASOND
Ninespine All . [ ]
stickleback S I  — 1
o J [ —3 I
Pungitius
pung’t’u3 L E"' : m"'
E (W I —
Northern pipefish Aleeeen — T I R  — T
M| ] — I
Syngnathus B T T L .
Juscus L m—  m— —
Northern Al e | e | e
searobin s
Pn'onatus J .........................................................
carolinus L
E
Grubby Al | [
Eo) | — i | AR () | — O
Myoxocephalus  J |1 Il [
aeneaus L |
[ — ~Oi— - it W | i -
Longhorn sculpin A
S il
Myoxocephalus J
octodecemspinosus |
E
Shorthorn sculpin = A{L
Myoxocephalus f | [
scorpius
JFMAMJJASONDJFMAMJJASOND|JFMAMJJASOND
Damariscotta Sheepscot Kennebec/Andro-
River River scoggin Rivers
North Atlantic Estuaries
Relative Abundance Life Stage
HE Highly Abundant g - gdults o
- Spawning adults
Abundant J - Juveniles
-3 Common L - Larvae
......... E - Egas
Rare M - Mating

Blank  Not Present



Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
Estuary / Month Casco Bay Saco Bay Wells Harbor
Species / Life Stage JFMAMJJASOND[JFMAMJJASOND|JFMAMJJASOND
Ninespine All o i 1|C T
stickleback S —1 | I—
- J il | !
Pungitius
pungitius L — —
E — 1
Northern pipeﬁsh Aeeeeeee- {::] .................. |_:.......] ..................
M| -] g M
Syngnathus N — T —
fuscus L N T N
Nonhern Al e | e
searobin S
Pn'onotus J ...................
carolinus L
E
Grubby A
S
Myoxocephalus J
aeneaus Li-
E
Longhorn sculpin A
S
Myoxocephalus J
octodecemspinosus |
E
Shorthorn sculpin A
S
Myoxocephalus J
scorpits L
elc—- ] — | [
JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
Casco Bay Saco Bay Wells Harbor
North Atlantic Estuaries
Relative Abundance Life Stage
B Highly Abundant g - I’édults
- Spawning aduits
EEFE  Abundant J - Juveniles
C—1 Common L - Larvae
E - Eggs
""""" Rare M - Mating
Blank  Not Present
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
. . Massachusetls
Estuary / Month Great Bay Merrimack River Bay
SpecieleifeStage JFMAMJJASONDWFMAMJJASOND|JFMAMJJASOND
Ninespine A I Jr I .....................................
stickleback S e - -~
. J I | | AR
pung E W] N
NOﬂhefn pipeﬁSh A ------ I _ln. .ul ] ------ I .I...
M P I | IN—
Syngnathus J [ — R s— e E———
fusous Y I — % m— c—-
Northern searobin Al 0 e L e E ---------
S ................
PinﬂOIUS J ............................. {:Z .........
Carohnus L ................... BEEREEEREINR AN
E ----------------------------------
Grubby A
21
Myoxocephalus J
aeneaus L
E
Longhorn sculpin A
S
Myoxocephalus J
oclodecemspinosus L
E
Shorthorn sculpin =~ A
S
Myoxocephalus
scorpius T R o
E ............. - Bw D
JFMAMJJASOND|JFMAMJJASOND|[JFMAMJJASOND
Great Bay Merrimack River MassaB(;t}usetts
North Atlantic Estuaries

Reiative Abundance

|

Highly Abundant
Abundant
Common

Rare

Not Present
No data available

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs

M - Mating
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month Boston Harbor Cape Cod Bay
Species / Life Stage JFMAMJJASOND[JFMAMJJASOND
Ninespine A .....................................
stickleback s e
Pungitius J! '
pungitius L
El e
Northern pipefish Ao | Jerifreene [ ]
M —1 1
Syngnathus N P R T 1}
fuscus L ——1- ———)
Northern searobin A i, —
S ................
Prionolus J ...................... I:] ......
carolinus Ll e | e
E ...............................
Grubby A
S
Myoxocephalus J
aeneaus L
E
Longhorn sculpin A
S
Myoxocephalus J
octodecemspinosus |
E
Shorthorn sculpin =~ A
S .......................
Myoxocephalus | | .......cvrvvvemonmmreesnneeecervmmmecrisneecseseecnannns
scorpius
L --------------------------------
E ..............................
JFMAMJJASOND|JFMAMJJASOND
Boston Harbor Cape Cod Bay
North Atlantic Estuaries
Relative Abundance Life Stage
E Highly Abundant g- gdUﬂS i
- Spawning aduits
Abundant J - Juveniles
[ Common L - Larvae
E - Eggs
.......... Rare M - Matmg

Blank Not Present
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Englishman/Machias Narraguagus
Estuary / Month | Passamaquoddy Bay Bays Bay
Species / Life Stage JFMAMJJASOND[UFMAMJJASOND[JFMAMJJASOND
White perch All |l Ji [ ]
S E:j ...D... ...E...
Mororne J I ] [
americana L T o -1
Striped bass A ................... ...:... ...[::...
S
MOI'O"G J .........................................................
saxalilis L
E
Bluefish Al e B i b
S
Pomatomus JI e ] i ] e
saltatrix L
E
Scup A
S
Stenotomus J
chrysops L
E
Tautog A
S
Tautoga J
ohitis
L
E
Cunner All | f
] 1 1 I
Tautogolabrus s all 1t
adspersus
P L — —-
E —1 I
JFMAMJJASONDUFMAMJJASONDISFMAMJJASOND
Englishman/Machias Narraguagus
Passamaquoddy Bay Bays Bay

North Atlantic Estuaries

Relative Abundance Life Stage
I Highly Abundant A - Adults
C— Common L - Larvae
--------- Rare E - Eggs
Blank  Not Present
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
Estuary/Month|  Blue Hill Bay Penobscot Bay M”Sgg;‘gus
Species / Life Stage JFMAMJJASOND|[JFMAMJJASOND]|JFMAMJJASOND
White perch All Il [ —
Morone J il ] | I )
americana L = — —
E T I O 3 —1
Striped bass A C— (0 S S 3
S
Morone J ................... ...E::"- ......................
saxatilis L
E
Bluefish Al e E [:
S
Pomatomus JI e — g I L
saltatrix L
E
Scup A
S
Stenotomus J
chrysops L
E
Tautog A
S
Tautoga JI ] e ] e
onitis i e
E ................
Cunner All 110 -
S — —1 —
Tautogolabrus JII | [ ]
adspersus L
E
JFMAMJJASOND|UFMAMJJASONDIJFMAMJJASOND
Blue Hill Bay Penobscot Bay Musgg;gus
North Atlantic Estuaries
Relative Abundance Life Stage
HEl Highly Abundant g- gdults o adult
T - Spawning adults
EEE  Abundant J - Juveniles
3 common L - Larvae
......... Rare E - Eggs
Blank  Not Present
na No data available
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Damariscotta Sheepscot Kennebec/Andro-
Estuary / Month River River scoggin Rivers
Species / Life Stage JFMAMJJASOND{UFMAMJJASOND|JFMAMJJASOND
White perch All It — |
] /1 —1
Morone J |1 I L 1
amen’cana ' E:l E...
Ef e : |:] ‘
Striped bass A : ............... [“‘___—__—__] ...... :
s .......
Morane J ....................................................... [ |
saxatilis oL 0| e
el e
Bluefish A S I L S SN L . L
S
Pomatomus J S I L S I S I E
saltatrix L
E
Scup A
S
Stenotomus J
chrysops L
E
Tautog A
S
Tau{oga JI e L e L
onitis L
E
Cunner All || Ji [ ]
S I —1 —1
Tautogolabrus JII 1l I ]
adspersus L
E
JFMAMJJASONDJFMAMJJASOND|[JFMAMJJASOND
Damariscotta Sheepscot Kennebec/Andro-
River River scoggin Rivers
North Atlantic Estuaries
Relative Abundance Life Stage
M Highly Abundant g - PS\dults
- Spawning adults
Abundant J - Juveniles
[ Common L - Larvae
......... Rare E- Eggs
Blank  Not Present
na No data available
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month Casco Bay Saco Bay Wells Harbor
Species / Life Stage JFMAMJJASOND|JFMAMJJASOND|UFMAMJJASOND
Whlte perch A I “ .....................................
S E : ..........
MOfone J [ J l l ....................................
americana L —1 —31 e
E [:] :j ..........
Striped bass A -~ 3 S8 IR
S
Morone J ------------------------------------------------------------------
saxatilis L
E
BlueﬁSh A -..Z... ...:... ...Eu.
S
Pomatomus J 3 S I 2 I i
saltatrix L
E
Scup A ......................................
S
Stenotomus J1 e
chrysops L
E
Tautog A
S
Tautoga J .........................................................
onitis L
E
Cunner All 0 | T : .....
S 1 —1 1
Tautogolabrus J I I | — T
adspersus L T o
E —1
JFMAMJJASOND/UFMAMJJASOND|JFMAMJJASOND
Casco Bay Saco Bay Wells Harbor
North Atlantic Estuaries
Relative Abundance Life Stage
EE Highly Abundant A - Adults
S - Spawning adults
Abundant J - Juveniles
1 common L - Larvae
......... Rare E - Eggs
Blank  Not Present
na No data available
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Relative Abundance

. . Massachusetts
Estuary / Month Great Bay Merrimack River Bay
Species / Life Stage JFMAMJJASONDMFMAMJJASONDIJFMAMJJASOND
White perch All i
S 3
Morone J M
americana L 3
E 1
Striped bass Al T | e C— -
S
Morone J ......................... E::"]
saxatilis L
E
Bluefish Al e C3 | s Y
S
Pomalomus Ji 0 e 3 ] weesmrrrmessenm B
saitatrix L
[
Scup Al e
S
Stenotomus J -
chrysops N B [ sa———
E
Tautog Al [
S
Tautoga JI e
onitis L
E .........
Cunner AlC 2|
s —
Tautogolabrus JII ]
adspersus L CEE -}
E -
JFMAMJJASOND/JFMAMJJASOND|JFMAMJJASOND
Great Bay Merrimack River Massaéc;r;usetts

North Atlantic Estuaries

Life Stage

A - Adults

8 - Spawning adulls
J - Juveniles

L - Larvae

B Highly Abundant
Abundant

C—1  common

......... F{are

Blank  Not Present

E - Eggs

08



Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
Estuary / Month |  Soston Harbor Cape Cod Bay
Species / Life Stage JFMAMJJASOND|UFMAMJJASOND
White perch A ........................................................................
S ----------
Morone J ..........................................................................
americana L
E[ oo
Striped bass g I— —
Morone J I C——— 1
saxatilis L
E
Bluefish A I S M—
S
Pomatomus J /1 N I
saltatrix L
E
Scup A —1
S
Stenotomus JI e S —TT
chrysops Ll e e
E
Tautog A
S
Tautoga J
onitis L
E
Cunner A
S
Tautogolabrus J
adspersus L
E
JFMAMJJASOND|[IFMAMJJASOND
Boston Harbor Cape Cod Bay
North Atlantic Estuaries
Relative Abundance Life Stage
ER Highly Abundant g - f\sdults _——
- Spawning adults
Abundant J - Juveniles
[—1 Common L - Larvae
-E
......... Rare E ggs

Biank  Not Present
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month

Passamaquoddy Bay

Englishman/Machias
Bays

Narraguagus
Bay

Species / Life Stage

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Relative Abundance

Ocean pout AlE |l ] ]
S - -
Macrozoarces J|E I ]
americanus L | —
E /e —
Rock gunnel A [ ]
S Oc—3 O
Pholis J [ ]
gunnelus L - -
E [ it O
American sand A '
lance S OorcC— [
Ammodytes J L
americanus Lf-
E | 3
Atlantic mackerel A T
S
Scomber J s T A K ——
scombrus L
E
Butterfish Al e e
S
Peprilus JI e e
triacanthus L
E
Windowpane All I I ]
Scopthal S — — —
Soopmams 4l = '
7 L — W N —
JFMAMJJASONDJFMAMJJASONDIJFMAMJJASOND
Passamaquoddy Bay Engllshrrllaa:}/gdachlas NarraB%uyagus

North Atlantic Estuaries

HE Highly Abundant
Abundant

[—J  common

......... Rare

Blank  Not Present

na No data available

1

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs

00



Table 5 {continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Muscongus
Estuary / Month Bay

Species / Life Stage JFMAMJJASONDWNMFMAMJJASOND|JFMAMJJASOND
Ocean pout |

Blue Hill Bay Penobscot Bay

All [ ]
Macrozoarces J | 1 I
americanus (I | S I 1 ]
E [:] [:]. I ]
Rock gunnel All ]
=) | E——
Pholis J |l |
gunnelus L (-
E | EEEE]
American sand All
lance S|IC—1
Ammodytes J |t
americanus L-CEE
=3 | —
Atlantic mackerel A
S
Scomber J
scombrus
L
E
Butterfish A
s
Peprilus J
triacanthus L
E
Windowpane Ail
S
Scopthalmus J 1
aquosus L
E
JFMAMJJASOND|JFMAMJJASOND|IJFMAMJJASOND
Blue Hill Bay Penobscot Bay Musgg;lgus
North Atlantic Estuaries
Relative Abundance Life Stage
HEE Highly Abundant g ﬁstdults
- Spawning adults
Abundant J - Juveniles
L1 Common L - Larvae
--------- Rare £ - s

Blank  Not Present
na No data available
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Damariscotta Sheepscot Kennebec/Andro-
Estuary / Month River River scoggin Rivers

Species / Life Stage JFMAMJJASONDVFMAMJJASOND|JFMAMJJASOND
Ocean pout '

Macrozoarces
americanus

Rock gunnel

Pholis
gunnelus

American sand
lance

Ammodytes
americanus

Atlantic mackerel

mre@rzrimr ~“O>» MO~ MMEC~SR>»Mr~@G>mes <0 >

Scomber
scombrus
Butterfish = Al e | i ] e,
Peprilus g 0 e | e | e
triacanthus
Windowpane [ 1l [
R —1 1
Scopthalmus | .| s
aquosus E E:::! :
JFMAMJJASONDIJFMAMJJASONDIJFMAMJJASOND
Damariscotta Sheepscot Kennebec/Andro-
River River scoggin Rivers
Nonth Aflantic Estuaries
Relative Abundance Life Stage
B Highly Abundant g— gdults o adul
- Spawning adults
Abundant J - Juveniles
C—1  common L - Larvae
......... Hare E - EQQS

Blank Not Present
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month

Casco Bay

Saco Bay

Wells Harbor

Species / Life Stage

JFMAMJJASOND[JFMAMJJASOND

JFMAMJJASOND

Ocean pout

Macrozoarces
americanus

5

3

Rock gunnel

Pholis
gunnelus

lance

American sand

Ammodyles
americanus

Atlantic mackerel

mr «@>»ImMmC “OX>mMM SO>MO~“Ox»MrOoen>»Imr <0 >

Scomber
scombrus
Butterfish ~ A] e ] e
Peprﬂus ................................
Iriacanthus
Windowpane [ 1l ] L }er
Scopthalmus — 10 | I Joos
aquosus S o -3
JFMAMJJASONDJFMAMJJASOND|JFMAMJJASOND
Casco Bay Saco Bay Weils Harbor
North Atlantic Estuaries
Relative Abundance Life Stage
E Highly Abundant g-gdults _ |
) - Spawning adults
Abundant J - Juveniles
L3 Ccommon L. - Larvae
......... Rare E _, Eggs
Blank  Not Present
na No data available
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month

Great Bay

Merrimack River

Massachusetts
Bay

Species / Life Stage

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Ocean pout

Macrozoarces
americanus

Rock gunnel

Pholis
gunnelus

American sand
lance

Ammodytes
americahus

Atlantic mackerel

Scomber
scombrus

Butterfish

Peprilus
friacanthus

mr <o>»Imr ~@Ox»Imr-~0>»iMmr<~<@g>m- <0n>

Windowpane

Scopthalmus
aquosus

-

~ w2

m

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Great Bay

Merrimack River

Massachusetts
Bay

North Atlantic Estuaries

M Highly Abundant
Abundant

3 Common

......... Rare

Blank  Not Present

na No data available

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month Boston Harbor Cape Cod Bay
Species / Life Stage JFMAMJJASONDIUFMAMJJASOND
Ocean pout Alr— e Al 1
S —3
Macrozoarces J L 1 ]
americanus L 1 ~[—]
E 1~
Rock gunnel A 1IC ]
S ] s— ]
Pholis J B ]
gunnelus L | v—
E D/ ;|
American sand A ]z
lance S -3
Ammodytes J 11
americanus L O
E -~
Atiantic mackerel A
S
Scomber J
scombrus L
E
Butterfish Al e
S
Peprilus JI e
triacanthus L —
E ...m...
Windowpane Al [
S
Scopthalmus JIiC
aquosus L
E
JFMAMJJASOND|JFMAMJJASOND
Boston Harbor Cape Cod Bay
North Atlantic Estuaries
Relative Abundance Life Stage
M Highly Abundant A- gdults
FErTy S - Spawning adults
Abundant J - Juveniles
C—2 common L - Larvae
......... Rare E - Eggs

Blank  Not Present
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Table 5 (continued). Temporai distribution and relative abundance

North Atlantic Estuaries

Estuary / Month

Passamaguoddy Bay

Englishman/Machias
Bays

Narraguagus
Bay

Species / Life Stage

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

American plaice A
S
Hippoglossoides
platesoides L
E
Winter flounder A
S
Pleuronectes J
americanus L
E
Yellowtail A
flounder =Y T It I R
P!euronectes J ----------------------------------------------------------------------------
ferrugineus L -----------------------------------------------
E -----------------------------------------------
Smooth flounder All i Il ]
s/ O— O— O
Pleuronectes J[E || 3L
putnami LI —— ——
Y | — O— Oc 3 ()
JFMAMJJASONDNFMAMJJASOND|UFMAMJJASOND

Relative Abundance

Englishman/Machias

Passamaquoddy Bay

Bays

Narraguagus
Bay

North Atlantic Estuaries

HE Highly Abundant
Abundant

[ Common

......... Rare

Blank  Not Present

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs



Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month

Blue Hill Bay

Penobscot Bay

Muscongus
Bay

Species / Life Stage

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

American plaice Al r Jee
s| -
Hippoglossoides J [ r 1T
platesoides L
E
Winter flounder AlE
S
Pleuronectes J
americanus L
E
Yellowtail A
flounder g| e
P"euronectes J ................
ferrugineus LI e
E ................
Smooth flounder A
S
Pleurcnectes J
putnami L
E O
JFMAMJJASONDUFMAMJJASOND|JFMAMJJASOND

Relative Abundance

Blue Hill Bay

Penobscot Bay

Muscongus
Bay

North Atlantic Estuaries

EE Highly Abundant
Abundant

L3  Common

......... Rare

Blank  Not Present

Life Stage

A - Adults

S - Spawning adulits
J - Juveniles

L - Larvae

E - Eggs
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Table 5 {continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Damariscotta Sheepscot Kennebec/Andro-
Estuary / Month River River scoggin Rivers

Species / Life Stage JFMAMJJASOND|JFMAMJJASONDI|JFMAMJJASOND
American plaice | . - -

Hippoglossoides
platesoides

Winter flounder

Pleuronectes
americanus

Yellowtail
flounder

Pleuronectes
ferrugineus

Smooth flounder

Pleuronectes
putnami
E O O (W
JFMAMJJASONDJFMAMJJASOND|[JFMAMJJASOND
Damariscotta Sheepscot Kennhebec/Andro-
River River scoggin Rivers
North Atlantic Estuaries
Relative Abundance Life Stage
I Highly Abundant g gdults wul
- Spawning adults
Abundant J - Juveniles
—J Ccommon L - Larvae
--------- Rare - Eggs

Blank  Not Present
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Table 5 (continued). Temporal distribution and reiative abundance

North Atlantic Estuaries

Estuary / Month Casco Bay Saco Bay Wells Harbor

Species / Life Stage JFMAMJJASOND{JFMAMJJASOND|JFMAMJJASOND

American plaice A
S
Hippoglossoides J
platesoides L
E
Winter flounder A
S
Pleuronectes J
americanus L
E
Yetlowtail A
flounder S
Pleuronectes J
ferrugineus L
E
Smooth flounder A
S
Pleuronectes J
putnami L
E
JFMAMJJASONDYUFMAMJJASONDIJFMAMJJASOND
Casco Bay Saco Bay Wells Harbor
North Atlantic Estuaries
Relative Abundance Life Stage
EE Highly Abundant A - Adults
L cCommon L - Larvae
--------- Rare E - Eggs

Blank Not Present
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month

Great Bay

Merrimack River

Massachusetts
Bay

Species / Life Stage

JFMAMJJASOND|JFMAMJJASOND

JFMAMJJASOND

American plaice

Hippoglossoides
platesoides

Winter flounder

Pleuronecles
americanus

Yellowtail
flounder

Pleurcnectes
ferrugineus

Smooth flounder

Pleuronectes
putnami

mrr~@rrimMmC<~0O>»>mMmC ~“Or»mnmr ~«<0O>r

JEMAMJJASOND

JFMAMJJASOND|IJFMAMJJASOND

Great Bay

Merrimack River

Massachusetis
Bay

North Atlantic Estuaries

Relative Abundance

[

Highly Abundant
Abundant

Common

Rare

Not Present

No data available

Life Stage

A - Aduits

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month

Boston Harbor

Cape Cod Bay

Species / Life Stage

JFMAMJJASOND

JFMAMJJASOND

American plaice

Hippoglossoides
platesoides

Winter flounder

Pleuronectes
americanus

Yellowtail
flounder

Pleuronectes
ferrugineus

mr<«wmr»mr “SW>»|MC 0>

Smooth flounder
Pleuronectes
putnami

L
E

~ w3

.......

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

Boston Harbor

Cape Cod Bay

North Atlantic Estuaries

EN Highly Abundant
Abundant

1 common

......... Rare

Not Present
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Life Stage

A - Aduits

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs



Table 6. Data reliability . _ '

Index to Table 6. Page location of data reliability table for each species and estuary.

B 0P
N
Sy
\)0 Q_::
'b‘:"@ K
42 ¢'°'
FSE
Blue mussel ( Mytilus edulis)
Sea scallop (Placopecten magellanicus)
" " L
American oyster (Crassostrea virginica) p. 114 p. 115 p.116

Northern quahog (Mercenaria mercenaria)
Softshell clam (Mya arenaria)

Daggerblade grass shrimp ( Pafaernonetes pugio)
Northern shrimp { Pandalus borealis}

Sevenspine bay shrimp (Crangon septemspinosa)
American iobster ( Homarus americanus)

Jonah crab (Cancer horealis) p. 117 p. 118 p. 119
Atlantic rock crab ( Cancer irroratus)

Green crab { Carcinus maenas)

Green sea urchin ( Strongylocentrotus droebachiensis)
Spiny dogfish ( Squalus acanthias)

Skates (Raja species)

Shortnese sturgeon {(Acipenser brevirostrum} p.120 p.121 p.122
Atlantic sturgeon { Acipenser axyrhynchus)
American eel {Anguilla rostrata)

Blueback herring (Alosa aestivalis)
Alewife (Alosa pseudoharengus)
American shad ( Alosa sapidissima)

Atlantic menhaden (Brevoortia tyrannus) p. 123 p. 124
Aflantic herring ( Clupea harengus)
Rainbow smelt (Osmerus mordax)
Atlantic salmon { Salmo salar)

Atlantic cod (Gadus marhua)

Haddock (Melanogramrmus aeglefinus)

Silver hake (Merluccius bilinearis) p. 126 p-127
Allantic tomcod (Migrogadus tomcad)

Poliock ( Polfachius virens )

Red hake {Urophycis chuss)

White hake ( Urophycis tenuis)

Mummichog (Fundufus heteroclitus)

Silversides ( Menidia species)

Fourspine stickleback (Apeftes quadracus)
Threespine stickleback (Gasterosteus acufealus)
Ninespine stickleback (Pungitius pungitius)
Northern pipefish (Syngnathus fuscus)

Nerthern searobin ( Prionotus carolinus)

Grubby {(Myoxocephalus aenacus) p.132 p-133 p. 134
Longhorn scuipin (Myoxocephalus octodecemspinosus)
Shorthorn sculpin { Myoxocephaius scorpius)

While perch (Morone americana)

Striped bass (Morone saxatilis)

Bluefish { Pomatomus saitairix}

Scup (Stenotomus chrysops}

Tautog ( Tautoga onitis)

Cunner { Tautogolabrus adspersus)

Ocean pout (Macrozoarces americanus)

Rock gunnel (Pholis gunneius)

American sand lance { Ammodytes americanus)

Atlantic mackerel { Scomber scombrus)

Butterfish { Peprilus triacanthus)

Windowpane { Scophthaimus aquosus)

American plaice (Hippeglossoides platesoides)

Winter flounder (Pleurcnectes americanus)

Yellowtail flounder (Pleuronecles ferrugineus) p. 141 p. 142 p- 143
Smooth flounder { Plaurcnectes putnami)

p. 125

p. 128

p. 128 p. 130 p. 131

p. 135 p. 136 p. 137

p. 138 p. 13¢ p. 140
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Table 6. Data reliability

Species/Life Stage

North Atlantic Estuaries

Passama-
quoddy
Bay

English-
man/
Machias
Bays

Blue
Hill
Bay

Narra-
guagus
Bay

Penobscot
Bay

Muscongus
Bay

Blue mussel

Mytilus
edulis

Sea scallop

Placopecten
magellanicus

American oyster

Crassostrea
virginica

Northern quahog

Mercenaria
mercenaria

Softshell clam

Mya
arenaria

Daggerblade
grass shrimp

Palaemonetes
pugio

mr @M “O>IMC~“@RPIMO <O MO IME <GP

NEENEEER EREEE COCONONCOCO0CEEENN EEENNR

EEEED SN @D EEEEE OO0O0O0O0|00000

O0000EmmE N (D06 D o (6 o) 6 6|66 NN

EEEEEODO0OEDSD EEDEw EEEEE 0000000000
Qo000 0mEoE OO00COmMEENE OO0000|00000

EpmEE OO OO0 (0O00CC|00E0ON (00O @6

Data Reliability

Passama-
quoddy
Bay

English-
man/
Machias
Bays

Narra- B}H? Penobscot
guagus I Ba
Bay Bay y

Muscongus
Bay

North Atlantic Estuaries

B Highly Certain
)] Moderately Certain
0 Reasonable inference

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs
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Table 6 (continued). Data reliability

Species/Life Stage

North Atlantic Estuaries

Damari-
scofta
River

Sheepscot
River

Kennebed/
Andro- Casco
scoggin Bay
Rivers

Saco
Bay

Wells
Harbor

Blue mussel

Mytilus
edulis

Sea scallop

Placopecten
magellanicus

American oyster

Crassostrea
virginica

Northern quahog

Mercenaria
mercenaria

Softshell clam

Mya
arenaria

Daggerblade
grass shrimp

Falaemonetes
pugio

mr chrpmr~“r»imr O MC~«O>2mMr ~«N>|mMmr <O

SEEEE EEfEE COSlf o C EEEEE EEERE

EEmEEED ENENN OO ENEEE IENERAERNEN

EmEEE REEERICO000NEEEEN EEERE EEEEN
O000000OeOR|CO00E | ENOEO 000N OO0008

ODo000|00EODE @m0 EEEE 000000000

O00O0Oo00EON|O000COmeEEBNCOO0O000OCc000

Data Reliability

M Highly Certain
(=] Moderately Certain

Damari-
scotta
River

Sheepscot
River

Kennebec/
Andro- Casco
scoggin Bay
Rivers

Wells
Harbor

North Atlantic Estuaries

J Reasonable Inference

Life Stage

A - Adulis

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs
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Table 6 (continued). Data reliability

Species/life Stage

North Atlantic Estuaries

Great
Bay

Merrimack
River

Massa-
chusetts
Bay

Boston
Harbor

Cape Cod

Blue mussel

Mytilus
edulis

Sea scallop

Placopecten
magellanicus

American oyster

Crassostrea
virginica

Northern quahog

Mercenaria
mercenaria

Softshell clam

Mya
arenaria

Daggerblade
grass shrimp

FPalaemonefes
pugio

mrecoprimre~nr>imr~primr cc@O>»imrCr ~@O>Imr <uno>

OCECE SN EEE BERERE EEEONCOSES 06| &G HE

00000 B 00000 NN EE NN OO0

mymEmEmeniicNcd SON FICRCE ON RICRCRCRORCRIEmECEnmBCRICROR QOB

O000CCeEEE® 0000000000 0|00000 (@ & & &N

O000C(uamEE EmEEEE COBN0OB 000 OCNOM

Data Reliability

B Highly Certain
M  Moderately Certain

Great
Bay

Merrimack
River

Massa-
chusetts
Bay

Boston
Harbor

Cape Cod
Bay

North Atlantic Estuaries

O Reasonable Inference

Life Stage

A - Adults

S - Spawning adults

J - Juvenifes

L. - Larvae
E - Eggs
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Table 6 {continued). Data reliability

Species/Life Stage

North Atlantic Estuaries

Passama-
quoddy
Bay

English-
man/
Machias
Bays

Narra-
guagus
Bay

Blue
Hill
Bay

Penobscot
Bay

Muscongus
Bay

Northern shrimp

Pandalus
borealis

Sevenspine
bay shrimp

Crangon

septemspinosa

American iocbhster

Homarus
americanus

Jonah crab

Cancer
borealis

Atlantic rock crab

Cancer
irroratus

Green crab

Carcinus
maenas

mrer»Mr~n>»mMmr<~wOrmCCcO>MO~O>»IMr<~®O>»

OOEmOECOEO®MCO00O0NISE N RONON{EECDDHE

DOm0 COO0000|IC0000|00D0D00|00000i0oomc

OO0EOmCOCO0000000C0000gaonog|jooomag

UOmEOmCO00000CO0Cc(000CcO00m O & |m & N

C0EOmDONOE|O00CE(OO0COO(mNEEON | ECOOR®

EENEN|0JE0E|(0O0CEEO00N0|EEE & CIRCREE O

Data Reliability

B  Highly Certain

Passama-
quoddy
Bay

English-
man/
Machias
Bays

Narra-
guagus
Bay

Blue
Hill
Bay

Penobscot
Bay

Muscongus
Bay

North Atlantic Estuaries

m  Moderately Certain
[0  Heasonable Inference

Life Stage
A - Adults

S - Spawning adults

J - Juveniles
L - Larvae

E - Eggs

M - Mating
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Table 6 (continued). Data reliability

Species/Life Stage

North Atlantic Estuaries

Damari-
scotta
River

Kennebec

Sheepscot| Andro- | Casco
River scoggin Bay

Rivers

Saco
Bay

Welis
Harbor

Northern shrimp

Pandalus
borealis

Sevenspine
bay shrimp

Crangon
septemspinosa

American lobster

Homarus
americanus

Jonah crab

Cancer
borealis

Atlantic rock crab

Cancer
irroratus

Green crab

Carcinus
maenas

mr ez pimr ~pgr»mregrmecen>»mren>»|mre <0>»

EEENEREOENDWNOCOOC® @D S | 6§ 6D
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EEmEEOOEDO®IODOO |60 66§ 6 66 6| 660 06
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Data Reliability

W Highly Certain
@  Moderately Certain

Damari-
scofta
River

Kennebec

Sheepscot| Andro- | Casco
River scoggin Bay

Rivers

Saco

Wells
Harbor

North Atlantic Estuaries

d Reasonable Inference

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L -Larvae

E - Eggs

M - Mating
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Table 6 (continued). Data reliability

Species/Life Stage

North Atlantic Estuaries

Great

Merrimack
River

Massa-
chusetts
Bay

Boston
Harbor

Cape Cod

Northern shrimp

Pandalus
borealis

Sevenspine
bay shrimp

Crangon
septemspinosa

American lobster

Homarus
americanus

Jonah crab

Cancer
borealis

Atlantic rock crab

Cancer
irroratus

Green crab

Carcinus
maenas

mrec=z>»mr~nrmMmC @O MCCO>MCO<C@O>» | Mr <>

DORORN DO D00 EE E0ONEE EEE DS ENEED

ODEE0EO0000CEEO&EDC MO0 D|CEEDE{(HERRN

O0EDE EORCON GENEE EaEEN 000 OO0

ODOEORDD0EDE | DD0O0CO|DO0EDE | ODCOE0®|ODO00ORD

U0EOEO0O00D0O0 0000000 OE® O0CE0@|C00 =R

Data Reliability

Great
Bay

Merrimack
River

Massa-
chusetts
Bay

Boston
Harbor

Cape Cod

North Atlantic Estuaries

B  Highly Certain
®W  Moderately Certain
d Reasonable Inference

Life Stage
A - Adults

S - Spawning adults

J - Juveniles
L - Larvae

E - Eggs

M - Mating
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Tabie 6 {(continued). Data reliability

North Atlantic Estuaries

_| English-
Paszgr;a man/ Narra- B|_|;}'|f Penobscot [Muscongus
q Bay Y [ Machias g‘g";;’s Bay Bay Bay
Species/Life Stage Bays
Green sea A 3] 0 O O O [ |
urchin S = O O O O (]
Strongylocentrotus J ] O O 0 . u
droebachiensis Ll m | ] | | =
E [ O O .| O D}
Spiny dogfish A ] O O O O ]
M O O ] O O d
Squalus J CH 0 O O W [
acanthias
P ad (| [ O a a
Skates Al O O O O m
_ M @ O O O O] (]
Raja J O] a O O O L]
species
E = [ [ O (e} ]
Shortnose Al = O £ O 0 =
sturgeon S| m | Cl 0 0 C
Acipenser J o g - g - o
brevirostrum L[| M O C O O L
E O] a (I O O
Aflantic sturgeon A O O O O (] a
Acipenser | S = O = = = =
J
oxyrhynchus = O D - - O
L O a O O [ ]
E O O O O O ]
American eel A (i = ] &
_ S [ | | [ | [ | ] n
Anguilla J 0 = [} @l @l |
rostrata L 0] O O O 0 i
E [ ] | [ | [ | [ | ||
{ English-
P:szzzr;la man/ Narra- B}_IE?I? Penabscot [Muscongus
Bay Y} Machias gtiaagus Bay Bay Bay
Bays ay
North Atlantic Estuaries
Data Reliability Life Stage
M Highly Certain A - Adults
. S - Spawning adults
m  Moderately Certain J - Juveniles
[0  Reasonable Inference L - Larvae
E - Eggs
P - Parturition

M - Mating
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Table 6 (continued). Data reliability

Species/Life Stage

North Atlantic Estuaries

Damari-
scotta
River

Sheepscot
River

Kennebec
Andro- Casco
scoggin Bay
Rivers

Saco

Wells
Harbor

Green sea
urchin

droebachiensis

Strongylocentrotus

Spiny dogfish

Squalus
acanthias

cEr»mrewn»

Skates

Raja
species

“z>»|v

Shortnose
sturgeon

Acipenser
brevirostrum

Atlantic sturgeon

Acipenser
oxyrhynchus

American eel

Anguifia
rostrata

mrr WO mEC WM <~ 0X>Mm
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ENERNEEEOEmOCO0ED OO0 806>~
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BUEEE 00000000000 000 000|eE@m0E0

ROOMOOO000O00000|10 O0O0O0 OoOgoopoooon

ElENE EECERCONMBIENE D OCOONE SHENEEQDGO3

Data Reliability

B Highly Certain

Damari-
scotta
River

Sheepscot
River

Kenhnebec
Andro- | Casco
scoggin Bay
Rivers

Wells
Harbor

North Atlantic Estuaries

@  Moderately Certain
] Reasonable Inference

Life Stage
A - Adults
S - Spawning adults
J - Juveniles
L - Larvae
E - Eggs
P - Parturition
M - Mating
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Table 6 (continued). Data reliability

North Atlantic Estuaries
Great |Merrimack hflass?t's Boston [Cape Cod
Bay River | © ;:3 Harbor Bay
Species/Life Stage
Green sea Al m 0] 0
urchin S ) | O | n
Strongylocentrotus ¥ | M ) ] O =
droebachiensis L O] | Ll 0 O
E m | O O 0
Spiny dogfish Al = m ] O 0
M W n (| | 0
Squalus J = & O 0
acanthias
P | | O 0 O
Skates Al O [ | ) n
Ml O | (] O L]
Raja J = O ] = N
species
E ] ] ] O O
Shortnose Al ®m [ O 0] |
Sturgeon S . . . m
Acipenser Ji u = o -
brevirostrum L [ m [ | | O]
E [ | [ | m =
Atlantic sturgeon A 0 O O O m|
Acipenser f E E E E E
oxyrhynchus
ymy L] m O m m
E [ | O || ] ]
American eel A | Ol D) Dl N
) S [ | || | | |
e rlaalsn
L =] O O | )
E | | [ | | R
Great |Merrimack cMhﬁzz?t_s Boston |Cape Cod
Bay River Bay Harbor Bay
North Atlantic Estuaries
Data Reliability Life Stage
B  Highly Certain A - Adutts
. S - Spawning aduits
E MOdel‘ately Cel‘laln J - Juveniles
O  Reasonable Inference L - Larvae
E - Eggs
P - Parturition

M - Mating
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Table 6 (continued). Data reliability

Species/Life Stage

North Atlantic Estuaries

Passama-
gquoddy
Bay

English-
man/
Machias
Bays

Narra-
guagus
Bay

Blue
Hill
Bay

Penobscot
Bay

Muscongus
Bay

Blueback herring

Alosa
aestivalis

Alewife

Alosa
pseudoharengus

American shad

Alosa
sapidissima

Atlantic menhaden

Brevoortia
tyrannus

Atlantic herring

Clupea
harengus

Rainbow smelt

Osmerus
mordax
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00000 |mO0NO(EEOMOC00000O0000I00000
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D000 EmgO0sC|EmON0(00000|I00000i00o00g
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EENEEN OG0 000EMOB0O00 ==& OC0000

Data Reliability

Passama-|
quoddy
Bay

English-
man/
Machias
Bays

Narra-
guagus
Bay

Penobscot
Bay

Muscongus
Bay

North Atlantic Estuaries

B RHighly Certain
®  Moderately Certain
O  Reasonabile Inference

Life Stage
A - Adults

S - Spawning adults

J - Juveniles
L - Larvae
E - Eggs
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Table 6 (continued). Data reliability

North Atlantic Estuaries

Damari- Kennebec.

scotta |Sheepscotl Andro- | Casco Saco Wells

River River | scoggin | Bay Bay | Harbor
Species/Life Stage Rivers

Blueback herring

Alosa
aestivalis

Alewife

Alosa
pseudoharengus

American shad

Alosa
sapidissima

Brevoortia
tyrannus

Atlantic herring

Clupea
harengus

Rainbow smelt

Osmerus
mordax
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A
S
J
L
E
A
S
J
L
E
A
S
J
L
E
Atlantic menhaden A
S
J
L
E
A
S
J
L
E
A
S
J
L
E

Kennebec

Sheepscot| Andro- | Casco Saco Wells
River scoggin Bay Bay Harbor

Rivers

Damari-
scotta
River

North Atlantic Estuaries

Data Reliability Life Stage

B Highly Certain A - Adults
. S - Spawning adults
@  Moderately Certain J - Juveniles

0 Reasonable inference L - Larvae
E - Eggs
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Table 6 (continued). Data reliability

North Atlantic Estuaries

Species/Life Stage

Great
Bay

Merrimack
River

Massa-
chusetts
Bay

Boston
Harbor

Cape Cod
Bay

Blueback herring

Alosa
aestivalis

Alewife

Alosa
pseudoharengus

American shad

Alosa
sapidissima

Atlantic menhaden

Brevoortia
tyrannus

Atlantic herring

Clupea
harengus

Rainbow smelt

Osmerus
mordax
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Great
Bay

Merrimack
River

Massa-
chusetts
Bay

Boston
Harbor

Cape Cod
Bay

North Atlantic Estuaries

Data Reliability
M  Highly Certain
@  Moderately Certain

[l Reasonable Inference

Life Stage
A - Adults

S - Spawning adults

J - Juveniles
L - Larvae
E - Eggs
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Table 6 (continued). Data reliability

Species/Life Stage

North Atlantic Estuaries

Passama-
quoddy
Bay

English-
manv
Machias
Bays

Narra-
guagus
Bay

Blue
Hiil
Bay

Penobscot
Bay

Muscongus
Bay

Atlantic salmon

Salmo
salar

W =

Atiantic cod

(Gadus
morhua

Haddock

Melanogrammus
aeglefinus

Silver hake

Merluccius
bilinearis

Atlantic tomcod

Microgadus
tomcod

Pollock

Pollachius
virens
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Data Reliability

Passama-
quoddy
Bay

English-
man/
Machias
Bays

Narra-
guagus
Bay

Blue
Hill
Bay

Penobscot
Bay

Muscongus
Bay

North Atlantic Estuaries

B Highly Certain
W  Moderately Certain
0  Reasonable Inference

Life Stage
A - Adults

S - Spawning adults

J < Juveniles

L - Larvae
E - Eggs
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Table 6 (continued). Data reliability

Species/Life Stage

North Atlantic Estuaries

Damari-
scotta
River

Sheepscot
River

Kenneb
Andro- | Casco
scoggin Bay
Rivers

Saco

Wells
Harbor

Atlantic salmon A 0 D] [} ] a |
S L] O] [ | [ [
Salmo J 0 [ ] 1
salar Ll m D) = | [ u
E| H L n [ n
Atlantic cod Al O [ | a O (m;
s| O = O O O
Gadus JI O ] O a 0
morhua L 0 O O O
E O O a O
Haddock Al = D [ | O 0 L
S = O [ L] n

Melanogrammus
aeglefinus J w = - - 0
L = . u O O
E 1] O [
Silver hake Al M [} O O
_ S ] [ W] O 0 0
Merluccius J & D) O N O O
bilinearis L 0 | = 0 0
E [ [ O O
Atlantic tomcod Al m O] ) O O a
S L] O O [
Microgadus J (] = = [ O O
tomcod Ll H Ol 0 O 3 0
E ]} m ] O ] O
Pollock Al O O O O O g
S m m ( a 0
Poliachius Jl m = E O] O
virens Ll m o) O O O g
E ] L) O] O (W] (]

Data Reliability

M Highly Certain

Damari-
scotta
River

Sheepscot
River

Kennebec
Andro- | Casco
scoggin Bay
Rivers

Saco

Wells
Harbor

North Atlantic Estuaries

(] Moderately Certain
| Reasonable Inference

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs
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Table 6 {continued). Data reliability

North Atlantic Estuaries
Great |Merrimack I\}ﬂlassa- Boston |Cape Cod
Bay River | © gzerts Harbor | Bay
Species/Life Stage Y
Atlantic salmon Al ® = 0 m ]
S | | | [ | [ |
Salmo J ] ] ] [ | [ |
salar L{ m n n o =
E | [ | [ | | [
Atlantic cod A O 0O = 1] =
S . O O
Gadgs J| O O ] O =
morhua L i m| 0 O )
E Cl O (N O
Haddock A ] [ ] m (] =)
Melanogrammus f ; : g g ;
aeglefinus
L O n O d L]
E O | (| O C]
Silver hake Al O O m O O
_ S £ t
Merluccius J 3 O m 0 0
bilinearis L 0 0O 0]
E = C| ] O O
Atlantic tomcod A a 1 i} O ]
S a O | O O
Microgadus J O a | O C)
tomcod L 7 0 0 [} O
E L)) O O [ O
Pollock Al O O O] 0 L]
s ] ) O O {1
Pollachius J O CJ ] | o
virens L 0 | 0 | m
E O { O {1 O
Great [Merrimack hgassa- Boston |Cape Cod
Bay River | SMUSels | parhor | Bay
Bay
North Atlantic Estuaries

Data Reliability

B Highly Certain
M  Moderately Centain
[ Reasonable Inference

Life Stage
A - Adults

S - Spawning adults

J - Juveniles
L - Larvae
E - Eggs
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Table 6 (continued). Data reliability

Species/Life Stage

North Atlantic Estuaries

Passama-
quoddy
Bay

English-
man/
Machias
Bays

Blue
Hill
Bay

Narra-
guagus
Bay

Bay

Penobscot)Muscongus

Bay

Red hake

Urophycis
chuss

White hake

Urophycis
tenuis

Mummichog

Fundulus
heteroclitus

Silversides

Menidia
species

Fourspine
stickleback

Apeltes
quadracus

Threespine
stickleback

(Gasterosteus
aculeatus
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Data Reliability

Passama-
quoddy

English-
man/
Machias
Bays

Narra- | Blue
guagus Hill
Bay Bay

Penobscot
Bay

Muscongus
Bay

North Atlantic Estuaries

B Highly Certain
] Moderately Certain
[} Reasonable Inference

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs
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Table 6 {continued). Data reliability

North Atlantic Estuaries

. Kennebec/
Ds?cr:t?:- Sheepscot| Andro- | Casco | Saco | Wells
River River scoggin Bay Bay Harbor

Species/Life Stage Rivers
Red hake A ™ 0 0 a O
. S O (] O O | O
Urophycis J| m [ | O O W O
chuss L| O = O O n 0
E O ] O O (W O
White hake A & [ | O O 0 O
s (| (I O 0 () O
Urophycis J ] [ | O O 0 O
tenuis L m| n O = ] 0
E a O 0 [ O [
Mummichog A )] = L] )
Fundulus S o o = =
: J m) m [ ) m )
heteroclitus L ] [ ] 0 0 m
E (] )] O ]
Silversides A = = il a O]
S )] ] ] O O [
Menidia J = = ] 3} O )
species L| = L] L] (] O O
E O] J O ]
Fourspine A (| O [} O O |
stickleback s| O O & O !
Apeltes J O O 0 O O [ |
quadracus L O O O 3 O [
E (] O 0 a ] (|
Threespine Al O [ O O (] [
stickleback S O O | | O O
(asterosteus J O O O O 0 u
aculeatus L O O O O O a
E O [ O O £l 3

Data Reliability

Bl  Highly Certain
W  Moderately Certain

Damari-
scotta
River

Sheepscot
River

Kennebec/
Andro-
scoggin
Rivers

Casco
Bay

Saco
Bay

Wells
Harbor

North Atlantic Estuaries

O Reasonable Inference

Life Stage

A - Adults

S - Spawning adults

J - Juveniles

L - Larvae
E - Eggs
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Table 6 (continued). Data reliability

Species/Life Stage

North Atlantic Estuaries

Great
Bay

Merrimack
River

Massa-
chusetts
Bay

Boston
Harbor

Cape Cod
Bay

Red hake

Urophycis
chuss

White hake

Urophycis
tenuis

Mummichog

Fundulus
heteroclitus

Silversides

Menidia
species

Fourspine
stickleback

Apelfes
quadracus

Threespine
stickleback

aculeatus

Qasterosteus
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Data Reliability
B Highly Certain
M  Moderately Certain

Great
Bay

Merrimack
River

Massa-
chusetts
Bay

Boston
Harbor

Cape Cod
Bay

North Atlantic Estuaries

O Reasonable Inference

Life Stage
A - Adults

S - Spawning adults

J - Juveniles
L - Larvae
E - Eggs
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Table 6 (continued). Data reliability

North Atlantic Estuaries

_| English-
Passama-| = © Narra- Blue o o nobscot Muscongus
quoddy . guagus Hill
Bay | Machias | 90 Bay Bay Bay
Species/Life Stage Bays ay
Ninespine Al O O O O O g
stickleback s| O O 0 | O 0
Pungitius J O O O 18| O O
pungitius L O O O 0O O 0
E| O O O O O O
Northern pipefish A (] 0 O ] ™ [
M @ O O | |
Syngnathus 41 m O 0 O g 0
USCUS L = O O 0 H O
Northern Al @ O O O O
searobin S N | [ |
Prionotus J = O O O 4
carolinus Ll ™ | | | C]
E| M | [ | | O
Grubby Al = O O O ) (&
S| O O 0 O O O
Myoxocephalus J L] O O O L] L
aeneaus Li 0O | O ] a O
Ey [ & O a d O
Longhorn sculpin @ A W 0 (] ([ [ ]
S| m O (I O L] O
Myoxocephalus J m | O 0 H =
octodecemspinosus | O (I} 0 ] d
E| @ () ] 0 O] [,
Shorthorn sculpin = A (& O O O O] )]
S| O 0O (| 0 0 a
Myoxocephalus 0| O | ] ] O]
scorpius L O 0 0 0O 0 0
Ei O 0O O O O 0
_| English-
P:lsjzgréi; maty gliaar; 33 ?-illijlf Penobscot[Muscongus
Machias Bay Bay
Bay Bays Bay Bay

Data Reliability

North Atlantic Estuaries

B Highly Centain
®m  Moderately Certain
0  Reasonable Inference

Life Stage

A - Adults

S - Spawning adults
J - Juveniles
L - Larvae

E - Eggs

M - Mating
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Table 6 {continued). Data reliability

Species/Life Stage

North Atlantic Estuaries

Damari-
scotta
River

Sheepscot
River

Kenhnebec/

Andro- | Casco
scoggin Bay

Rivers

Wells
Harbor

Ninegpine
stickleback

Pungitius
pungitius

Northern pipefish

Syngnathus
fuscus

rezepimren>»

OpoOoooooon
oo aoaon

Northern
searobin

Prionotus
carolinus

Grubby

Myoxocephalus
aeneaus

Longhorn sculpin

Myoxocephalus
octodecemspinosus

Shorthorn sculpin

Myoxocephalus
SCOrpius
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Data Reliability
B Highly Certain

@  Moderately Certain

Damari-
scotta
River

River

Kennebec
Sheepscot| Andro- | Casco
scoggin Bay
Rivers

Saco
Bay

Wells
Harbor

North Atlantic Estuaries

O Reasonable Inference

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs

M - Mating
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Table 6 (continued). Data reliability

North Atlantic Estuaries

Great |Merrimack| I\i:ass?t-s Boston |Cape Cod
Bay River | © gze Harbor | Bay
Species/Life Stage y :
Ninespine A = ] a i [}
stickleback S| m | N 0J Ol
Pungitius J| = { O 0 O
pungitius L u] O [ | O
E ] | {l
Northern pipefish A | 0O | B
M| M (| O 0 0
oyngnathus 41 O = = O =
L O O (B O =
Northern Al O 0O m ] ]
searobin S 0 O 0 0 @l
Prionotus J O O [ | O ]
carolinus L | O] O O ]
E O L] O [ )]
Grubby A [ ] O 0]
S O] O O O @l
Myoxocephalus J [ | O ] @ )
aeneaus L [ ] 0 | O C]
E C]] O i O (]
Longhorn sculpin A [ | | O |
S O ] ! (] ]
Myoxocephalus J O O | O O
octodecemspinosus | O = m W} =
E [ O = L1 [}
Shorthorn sculpin - A| O O & O N
S (| O O 0 a
Myoxocephalus ] 0 0 O 0
SCOrpius L O 0O 0 O 0
E 0 0 O ([ O
Great |Merrimack l\:]ass?t- Boston [Cape Cod
Bay River | €SeS| Harbor Bay
Bay
North Atlantic Estuaries
Data Reliability Life Stage
M Highly Certain A - Adults
. S - Spawning adults
@ MOderater Ceﬂaln J - Juveni]es
O  Reasonable inference L - Larvae
E - Eggs
M - Mating
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Table 6 (continued). Data reliability

Species/Life Stage

North Atlantic Estuaries

Passama-
quoddy
Bay

Engtish-
man/

Narra-
guagus
Bay

Biue
Hill
Bay

Penobscot
Bay

Muscongus|
Bay

White perch

Morone
americana

Striped bass

A 0 0 O O O 0

S O O O O O O

J O 0 O O O O

L a B d ] a a

E O (M O O a Od

A ] O O [ O

S ) )]

Morone J (] O ] (|
saxatilis L 0 0] 0 O

E ml

Bluefish A O O O O ] [
S [ | n || m

Pomatomus J O O O O 0] O
saltatrix L 0 [ H |

E [ | [ | |

Scup A
S [ | -l || )

Stenotomus J & = D) | 0]
chrysops L| = = n m = D)

E ] [ | | | (]

Tautog Al m 0 (] (| a (|
S m l O a O O

Tautoga J| & O | a a O
onitis L O O 0 O O

E ] O O 0O O O

Cunner A ] M} (] | O O
S (I} (| O O O O

Tautogolabrus O 0 O m| m =
adspersus L 0 0 [ O ] O

E O O (] O O a

Data Reliability

=
O

Highly Certain

Passama-
quoddy
Bay

English-
man/
Machias
Bays

Narra-
guagus
Bay

Blue
Hill
Bay

Penobscot
Bay

Muscongus;
Bay

North Atlantic Estuaries

Moderately Certain
Reasonable Inference

Life Stage
A - Adults

S - Spawning adults

J - Juveniles
L - Larvae
E - Eggs
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Table 6 (continued). Data reliability

MNorth Atlantic Estuaries

. Kennebec,
Dsglt?:— Sheepscot| Andro- | Casco { Saco | Wells
River River scpggin Bay Bay Harbor

Species/Life Stage- Rivers
White perch Al O O O O O O
S| O O O 0O O O
Morone J O O O O O O
americana L 0 0 ' 0 | 0
E| O O 0 O O (W
Striped bass Al M O = 1 O O
‘ S Ll L] [ [ | [ |
Morone o 0] O O O a
saxatilis L & [ T} [ ] u ]
E| = ] [ | [ | [
Bluefish A m ) O O 3
S| ™ || || |
Pomatomus J ] | ] O (| |
saltatrix L D = m ] ] [
E} [ ) = [ | |
Scup Al @& [} = O | O
S| m | | || [ |
Stenotomus J m [ ] ] O [ O
chrysops L| @ n || | |
E| M@ [ | = | | [ |
Tautog A d 0 O O O [
S| 0O O O [ W O
Tautoga J| O O O O O O
onitis L O (W] O 0 O a
E| O O ] O 1 O
Cunner A O m O (] O O
S{ 0O O O | ol O
Tautogolabrus 0 ] | O ] I
adspersus L O [] O 0 O 0
Ef 0O 0 O [ O O

Data Reliability

B Highly Certain

Damari-
scotta
River

Sheepscot
River

Kennebec
Andro-
scoggin
Rivers

Casco
Bay

Saco
Bay

Wells
Harbor

North Atlantic Estuaries

B  Moderately Certain
[ Reasonable inference

Life Stage
A - Adults

S - Spawning adults

J - Juveniles

L - Larvae
E - Eggs
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Table 6 (continued). Data reliability

Species/Lite Stage

Norih Atlantic Estuaries

Great
Bay

Merrimack
River

Massa-
chuseits
Bay

Boston
Harbor

Cape Ced
Bay

White perch Al O O 0 O O
S ] (| | ] O

Morone J 0 O O O O
americana L & 0 ] 0 0

E L] O [ O O

Striped bass A O 0| )] L]}
S | | [ [

Morone J 0 O]
saxatilis L ] u H u

E | | | |

Bluefish Al O (] L]
S [ [ | | [ [ |

Pomatomus J H 1 & 0 1]
saltatrix Ll W u ] n |

E | | u | |

Scup Al m = = O (=
S | | O [} a

Stenotomus J 0 m [ N ]
chrysops L o ] ) m |

E L] | 0 d

Tautog Al O O O 0
S O O ] 0 O

Tautoga J| 0O 0 = O O

E| O O = O O

Cunner A | | d
Tautogolabrus S - - O O =
adspersus i g g g g E
E m il 0 a O

Data Reliability

L]
i

Highly Cenain

Moderately Certain

Great
Bay

IMerrimack
River

Massa-
chusetts
Bay

Boston
Harbor

Cape Cod
Bay

North Atlantic Estuaries

Reasonable Inference

Life Stage
A - Adulis

S - Spawning adults

J - Juveniles
L - Larvae
E - Eggs
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Table 6 (continued). Data reliability

North Atlantic Estuaries
| English-
Passama4 = oy | Narra- B!_Ilu"e Penobscot]Muscongu
quoddy ; guagus i B B
Bay Machias Ba Bay ay ay
Species/Life Stage Bays Y
Ocean pout (W] 0
(R
Macrozoarces
americanus
Rock gunnel
Pholis
gunneius

Amaerican sand
lance

Ammodyles
americanus

Atlantic mackerel

Scomber
scombrus

Butterfish

Peprilus
triacanthus

Windowpane

Scopthalmus
aquosus
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Data Reliability

B Highly Certain

Passama-|
quoddy
Bay

English-
man/
Machias
Bays

Narra-
guagus
Bay

Penobscot
Bay

Muscongus
Bay

North Atlantic Estuaries

M  Moderately Certain
d Reasonabie Inference

Life Stage

A - Aduits

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs
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Table 6 (continued). Data reliability

Species/Life Stage

North Atlantic Estuaries

Damari-
scotta
River

Kennebec]
Sheepscot| Andro- | Casco
River scoggin | Bay
Rivers

Saco
Bay

Wells
Harbor

Ocean pout

Macrozoarces
americanus

Rock gunnel

Pholis
gunnelus

American sand
lance

Ammodytes
americanus

Atlantic mackerel

Scomber
scombrus

Butterfish

Peprilus
triacanthus

Windowpane

Scopthalmus
aquosus
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Data Reliability

M Highly Certain

Damari-
scotta
River

Kennebec

Sheepscot| Andro- | Casco
River scoggin Bay

Rivers

Saco

Wells
Harbor

North Atlantic Estuaries

| Moderately Certain
O Reasonable Inference

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs
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Table 6 (continued). Data reliability

Species/Life Stage

North Atlantic Estuaries

Great
Bay

Merrimack
River

Massa-
chusetts
Bay

Boston
Harbor

Cape Cod
Bay

Ocean pout

Macrozoarces
americanus

Rock gunnel

Pholis
gunnefus

American sand
lance

Ammodytes
americanus

Atlantic mackerel

Scomber
scombrus

Butterfish

Peprilus
triacanthus

Windowpane

Scopthalmus
aquosus

mroecoprpimr-gprmrcecnrmrecne»imrcosime <>

EEEEN ESONDODOCOON00NCO000NO =N O 0
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Data Reliability

Great
Bay

Merrimack
River

Massa-
chusetts
Bay

Boston
Harbor

Cape Cod
Bay

North Atlantic Estuaries

B  Highly CGertain
W  Moderately Certain
In| Reasonable Inference

Life Stage
A - Adults

S - Spawning adults

J - Juveniles
L - Larvae
E - Eggs
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Table 6 (continued). Data reliability

North Atlantic Estuaries

English-
Passama- | Narra- Blue
quoddy manf quagus Hill Penobscot|Muscongus|
Bay Machias Ba Bay Bay Bay
Species/Life Stage Bays y
American plaice A| @ O O 0 [ D]
8 0 O O 0
Hippoglossoides O 0 O 0 O '
platesoides L & O 0O 0 O -
E|l @ O O O O
Winter flounder A = 0 Cl ] O O]
S| m O (] m| O
Pleurgnectes J = i} O O =
americanus L ml 0O O 0 ® 0
£} @ O O O () O
Yellowtail Al = O = ] O L)
flounder S O O O O O ]
Pleuronectes < | @ = =] L] (] O
ferrugineus Ly 0O | O O a a
Ef O O O O 0 O
Smocth flounder A| O O O O O a
S| O O O [ O A
Pleuronectes J O 0O O O O )
putnami Li O ] O O ) a
E| O (] 0 O a O
English-
P - . Blue
gﬁiﬂ?j mary g':‘.uaarg;?:s il  |Penobscot|Muscongus
Bay | Machias | J00 Bay Bay Bay
Bays
North Atlantic Estuaries
Data Reliability Life Stage
B Highly Certain A - Adults
. S - Spawning adults
@  Moderately Certain J - Juveniles
[0  Reasonable Inference L - Larvae

E - Eggs
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Table 6 (continued). Data reliability

North Atlantic Estuaries
. Kennebec,
Dsi?t?:- Sheepscot| Andro- | Casco | Saco | Waells
River River scgggin Bay Bay Harbor
Species/Life Stage Rivers
American plaice A| @ [ | m [II O (s
. S ]| ] O O O O]
Hippoglossoides 0 u =) 0 [ O
platesoides L 1 u O O O 0
E ] L] O O [ O
Winter flounder A [ ] | ]
S {I] (| M} O 0 0
Pleuronectes J u
americanus Ll O 0 0O .| O O
E O (| O O O O
Yellowtail A | 0] O O 0
flounder S (] | O 3 O 0
Plsuronectes J T} [ | = [} O =
ferrugineus L O | O O 0 0
E (¥ [ O [ [ O
Smooth flounder A [J O O O O ]
S O O O O 0 a
Pleuronectes J 0 O O ] O ]
putnami L] O | O O O O
E ] O a O O O
. Kennebec
Dsir;?:- Sheepscot| Andro- | Casco Saco Wells
River River scoggin Bay Bay Harbor
Rivers
North Atlantic Estuaries

Data Reliability

W Highly Certain
@  Moderately Certain
00  Reasonable Inference

Life Stage

A - Adults

S - Spawning adults

J - Juveniles

L - Larvae
E - Eggs
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Table 6 {continued). Data reliability

North Atlantic Estuaries

Great {Merrimack l\gassi; Boston {Cape Cod
Bay River | € ;:e Harbor Bay
Species/Life Stage y

American plaice A O | [ ] o IC|
. . S| m O
Hippoglossoides 0] 0 n 0 (@
platesoides L O 0 0 O @l
E O O O O [
Winter flounder A = = n = [
S (6] L) @ O
Pleuronectes 0| @ m @ =
americanus L u ] O | |
E; M ] | O |
Yellowtail A |} I} || ] =
flounder S o & O | O
Pleuronectes J ] L] | (] m
ferrugineus L = 0 0 W] [
E L] O O O ]
Smooth flounder A 0 O ! O ad
S| 0O 0 0 [l O
Pleuronectes J 0] O 0 O 0
putnami L} O m| O o ]
E 0 O O (18] a

Great [Merrimack h:l\ass?t- Boston {Cape Cod

Bay River | © ;:3 5| Harbor | Bay

Data Reliability
Highly Certain
Moderately Certain

|
]
|

North Atlantic Estuaries

Reasonable Inference

Life Stage
A - Adults

S - Spawning adulis

J - Juveniles
L - Larvae
E - Eggs
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National Estuarine Atlas

Appendix 1. National Estuatine Inventory map of Penobscot Bay
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Appendix 2. Estuary notes

Compared to the Atlantic coast south of Cape Cod,
estuaries in the North Atlantic region have colderand
deeper waters, little seasonal variation in temperature,
significant freshwater inflow from only afew large rivers
(Figure 9}, stronger tides, and a predominantly cold-
temperatefauna (Gosner 1971, TRIGOM-PARC 1974,
Berrilland Berrill 1981, NOAA 1990, Anonymous 1991,
Ayvazian et al. 1992). The Gulf of Maine consists of a
deep central basin enclosed by Georges Bank, with
water circulating counterclockwise through the gulf;
entering through the Northeast Channel and Browns
Bank and exiting via Great South Channel and Nan-
tucket Shoals. The northern coastline is mostly rocky,
consisting primarily of granite, schist, and gneiss. In
many regions the consolidated rocks are overlaid by
dlacial till, orsand/gravel deposits. The estuaries of this
area are dominated by submerged, glacier-scoured
river valleys with unmedified mouths, but there are
some exceptions (e.g., Boston Harbor, Wells Harbor).
Tides are semidiurnal and peak freshwater inflow
occurs during April and May due to the spring runoff.
Average precipitation acrosstheregionis 40-46 inches/
yr. Cape Cod is generally considered to be the biogeo-
graphic boundary between the Virginian province to
the south and the Scotian province to the north (Briggs
1974). However, it is considered to act as a “selective
filter” rather than an absolute barrier (Gosner 1971)
because many ofthe cold-temperate, boreal faunathat
dominate the North Atlantic have ranges extending
south of the cape and several eurythermal migrants
from the south enter the Gulf of Maine seasonaily.

Fora general description of the physical and hydrologi-
cal characteristics of individual estuaries the reader is
referred to NOAA 1985, NOAA 1990, Anonymous
1991, and Larsenand Dogget 1976. Average daily flow
is one of the primary determinants of the salinity
distribution and stratification in each system, white
surface area and depth (approximated at mean tide
level) describe the relative size of the estuaries (NOAA
1980, NOAA 1993). The Penobscot, Kennebec/
Androscoggin, Merrimack and 8t. Croix
(Passamaquoddy Bay) Rivers have the highest aver-
age daily freshwater inflow and contribute more fresh
water to the Gulf of Maine than the remaining thirteen
watersheds combined (Figure 9), Massachusetts and
Cape Cod bays have the highest average depth and
surface area, however, several of the eastern Maine
systems ({e.g., Penobscot, Blue Hill, and
Passamaquoddy bays) are also comparatively large.
The comparatively smaller systems (e.g., Wells Har-
bor, Great Bay, and Merrimack River) occur in the mid-
western portion of the Guif of Maine (Figure 8). To
assist in the intetpretation of ELMR data, unique fea-
tures of certain estuaries and the rationale for their

inclusion to our database are presented below. Modi-
fications to specific National Estuarine Inventory (NEI)
maps (NOAA 1985) are also listed; however, a more
complete revision of the NEI is in progress,

* Passamaquoddy Bay: Extremely strong tidal cur-
rents make the salinity zone boundaries highly variable
within the system. Intrusion of lower Bay of Fundy
water often makes Passamaquoddy Bay warmer than
neighboring systems just to the west, and causes
certain biological processes {e.g., herring spawning) to
occur earlier than in those estuaries (Thomas 1983).
Refer to NEI map 1.01 (Passamaquoddy Bay) and
NOAA charts # 13328 or 13398 for more information,

* Penobscot Bay: According to regional hydrological
work, the seawater zone boundary should be relocated
in NEl map 1.05 (Penobscot Bay) to the area hetween
Fort Point and West Penobscot (Normandeau 1975).
Referto NOAA chart #13309 for help in locating these
iandmarks.

¢ Damariscotta River: This system was differentiated
from the large estuary depicted in NE! map 1.07
(Sheepscot Bay) due to its distinct hydrology. A small
tidal fresh zone is usually present just below the head
of tide dam at Damariscotta Mills. Manual closure of
the dam’s sluiceway during exceptionally dry seasons,
however, may result in the disappearance of the fresh-
water lens. McAlice (1977) provides the only detailed
hydrological information for the estuary. The system’s
seaward boundary is a straight line from Pemaquid
Point to Ocean Point. Referto NOAA chart #13293for
help in locating the landmarks mentioned.

* Sheepscot River: This system was differentiated
from the estuary depicted in criginal NEI map 1.07
(Sheepscot Bay) due to its distinct hydrology. It is
separated from the Kennebec/Androscoggin estuary
by Upper Hell Gate on the Sasanoa River and by the
marshland at the southern end of Hockomock Bay.
Also, in the original NE|, the seawater zone is errone-
ously drawn through the entire Back River/Montsweag
Bay branch. Hydrographic data from Maine Yankee
Nuclear Power Company (1978) and Stickney (1959)
indicate that brackish water fills most of this system,
from Bailey Point southward through Knubble Bay.
Paradoxically, the seawater zone extends up through
the lower Sheepscot River mainstem, as indicated in
the NEI. The Back River/Montsweag Bay complex
exhibits lower salinities because it is diluted from
Kennebec water entering through the Sasanoa River.
Head of tide is at the dam in Head Tide village and the
system’s seaward boundary is a line from Ocean Point
to Cape Newagento Indian Point. Referto NOAA chart
#13293 for help in identifying the landmarks men-
tioned.
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Appendix 2, continued. Estuary notes

* Kennebec/Androscoggin Rivers: This systemwas
differentiated from the large estuary depicted in origi-
nal NEI map 1.07 (Sheepscot Bay) due to its distinct
hydrology. Itis separated from the Sheepscot estuary
by Upper Hell Gate on the Sasanoa River and by the
marshland at the southern end of Hockomock Bay. In
addition, the seawater and mixing zones of the
Kennebec/Androscoggin Rivers are incorrectly de-
picted in the NEI as extending through Merrymeeting
Bay. Squiers (1990) indicates that the huge volume of
fresh water emanating from these systems creates a
tidal freshwater lens extending through the bay to just
above Chops Point. Furthermore, Larsenand Doggett
(1976} report that the bottom salinity just 7 miles from
the river mouth was 24 ppt in August {low flow season).
This suggests that the mixing zone extends through
most of the lower Kennebec, from Merrymeeting Bay to
Squirrel Point. Head of tide is at the dam in Augusta,
and the system’'s seaward boundary is a straight line
from Indian Point to Small Point. Referto NOAA chart
#13293 for help in identifying the landmatks men-
tioned.

¢+ Wells Harbor: Although this estuary is relatively
smaller than the other North Atlantic estuaries consid-
ered, it was added to the NEi due to its importance as
a National Estuarine Research Reserve. We consider
the Wells Harbor system to consist of the Webhannet
and little River watersheds (Ayvazian et al. 1992,
Ward 1993). These are both shallow, bar-built systems
connected by a small marsh behind Laudhaum Beach.
Both seawater (> 25 ppt) and mixing zones (0.5-25 ppt)
were considered to be present for the ELMR analysis,
however, a tidal fresh zone was not included due to its
relatively small surface area. Refer to NOAA chart
#13286 for mere information.

= Merrimack River: This estuary is not considered to
have a seawater zone according to NEI map 1.11
{Merrimack River} due to the extreme fluctuations in
salinity at its shallow mouth. Species diversity is high-
est closest to the marine waters just outside of the
mixing zone, which can range from 25 to 5 ppt over a
tidal cycle. The primary habitats in the mixing zone are
tidal flats and the daily freshwater inflow is relatively
high. Changes from the original NEI map are that the
mixing zone is considered to extend from the mouth of
the river to Pow Pow River, and that the head of tide is
now considered to be approximately 3000 m north of
Haverill. Referto NOAA chart #13282 or 13274 for help
in identifying these landmarks.

* Massachusetts Bay, Boston Harbor and Cape
Cod Bay: NEI map 1.12 (Boston Bay) shows the
delineation for Boston Harborand NEI map 1.13 shows
Cape Cod Bay. Due to its regional importance and
distinct hydrography, Massachusetts Bay was added

to the ELMR database with Boston Harbor considered
as a sub-estuary of this system. Massachusetts Bay
and Cape Cod Bay are considered to be large seawa-
ter embayments functiohing as estuaries. We realize
that there are undoubtedly small mixing and tidal fresh
zones inthe areas not included in the NE| delineations,
but these are not considered due to their relatively
small surface areas. The larger Massachusetts Bay
“ecosystem” is sometimes considered to include Mas-
sachusetts Bay propet, Boston Harbor and Cape Cod
Bay with some of the freshwater inflow coming fromthe
Merrimack River (Townsend et al. 1991). These three
areas are separated to present the fisheries informa-
tion on a somewhat finer scale. For ELMR purposes,
Massachusetts Bay is considered to be the area from
the mouth of Boston Harbor to a line drawn from
Eastemn Point of Gloucester Harbor to Brant Rock to
the south. Refer to NOAA chart #13267 for help in
identifying these landmarks.
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Appendix 3. Species life history notes

The five “typical” life stages considered by the ELMR
program were adults (A), spawning adults (S), juve-
niles (J), larvae (L), and eggs (E). Adulfswere defined
as reproductively mature individuals, Juveniles as
immature but ctherwise similar to adults, Spawning
adults as those releasing eggs and sperm, Larvae as
the early developmental stage(s) from hatching to a
form resembling the adult, and Eggs as the early
developmental stage from spawning to hatching. The
complex life histories of some species, and the subse-
quent difficulty in placing them into a comprehensive
classification scheme, necessitate the following supple-
mentary information when there was deviation from
the typical categorization (e.g., ovoviviparous repro-
duction in spiny dogfish).

Invertebrates. Sessileinvertebrates, suchasbivalves,
usually have a patchy rather than a uniform distribu-
tion. Specific areas may contain acceptable salinity
regimes, but suitable bottom habitat for colonization
may not exist. Therefore, the total areal distribution of
these organisms may have been overestimated; none-
theless, inhabited zones are identified. Specific habitat
requirements and life history charactetistics of a num-
ber of invertebrate species are provided below.

¢ Blue mussel: Mytilus edulis is common on hard
substrates in intertidal and subtidal beds throughout
the Gulf of Maine. The reproductive cycle may vary
significantly between years, and larvae may settie out
at low levels throughout the year in certain areas. High
winter mortality occurs in some years and locations
(Newell 1989).

* Sea scallop: Placopecten mageflanicus is not regu-
larly found in < 20 ppt and beds in estuarine areas tend
to be patchy, especially compared to those further
offshore (Mullen and Moring 1986, Shumway 1991).
Eggs are buoyant and larvae remain pelagic for 4-6
weeks before settling to the bottom. Spawning is
intermittent and a percentage may mature in one year
in some areas.

* American oyster: Crassostrea virginica is also
known as the Eastern oyster. It is present only in
relatively warm subtidal or intertidal areas of a few
estuaries in the study area. Northern Atlantic oysters
may be a distinct physiological race with spawning
temperature requirements (Sellers and Stanley 1984)
different from those of Mid-Atlantic oysters. {(Ostrea
edulis, the European oyster, was not assessed in this
study but it has been introduced to some areas of the
Maine coast through mariculture projects.)

¢ Northern quahoq: Mercenaria mercenaria is also
known as the hard clam. Populations north of Massa-
chusetts are small and patchy in relatively warm, high
salinity (=20 ppt) areas. In the extreme northern popu- -
lations, spawning success may be limited (Stanley and
DeWitt 1984).

» Softshell clam: Mya arenaria usually spawns once
ayear inthe northern Gulf of Maine, whereas southern
populations have exhibited bimodal spawning. Settle-
ment of seed clams tends to be very patchy and
dependent upon hydrographic conditions and/or pre-
dation (Newell and Hidu 1986). Mortality of eggs,
larvae, and seed clams is exiremely high. Larvae are
less tolerant of low salinities than adults. lts northern
range is limited by water temperature that mustbe >12-
15°C for successful spawning. In some areas (e.g.,
Machias Bay) anlificial seeding prograrns may tempo-
rarily increase the abundance of juveniles.

» Daggerblade grass shrimp: Palaemonetes pugiois
alsc known as the grass shrimp. It is most abundant
locally in vegetated habitats of warm bays. Soon after
mating, females fertilize and extrude eggs onto their
pleopods where they are held for up to two months untit
hatching as larvae (Williams 1984). This species may
be confused or grouped with P. vulgaris, whichis more
boreal and prefers higher salinities than P. pugio. P.
pugio is much more common south of Cape Cod.
Juveniles mature early in their first year. For the pur-
poses of the ELMR program, the spawning stage (S) is
defined as the period of mating/fedilization/egg extru-
sion; the larval stage (L) consists of the protozoeal and
zoeal stages; and the egg stage (E) refersto ovigerous
females.

+ Northern shrimp: Pandalus borealis is the most
common species of its genus in the Gulf of Maine, but
the closely related P. propinquus and P. montagui are
also found in some areas. This species is hermaphro-
ditic, maturing first as males to spawn in the summer at
approximately 2.5 years, then passingthrough a series
of transitional stages to spawn the next summer as
females at 3.5 yr. Soon after mating in the summer/
early fall, females fertilize and extrude eggs cnto their
plecpods, where they are held for several months until
hatching as larvae the following spring (Haynes and
Wigley 1969, Shumway et al. 1985). The bulk of the
inshore fishery consists of berried females that have
moved inshore in the fall and winter to release their
larvae, Thedistribution of juveniles is largely unknown.
For the purposes of the ELMR program, the spawning
stage (S) is defined as the period of mating/fetilization/
egg extrusion; the larval stage (L) consists of the
protozoeal and zoeat stages; and the egg stage (E) is
synonymous with ovigerous females.
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Appendix 3, continued. Species life history notes

* Sevenspine bay shrimp: Crangon septemspinosa
is also known as the sand shrimp. It is the most
common shallow water shrimp in the Gulf of Maine and
is found primarily in eelgrass beds and sandy bottoms.
This species exhibits seasonal movements from shal-
low to deeper water and is relatively inactive in the
winter months. Scon after mating females fertilize and
extrude eggs onto their pleopods, where they are held
for approximately one month until hatching as larvae
(Haefner 1979). There is some evidénce showing two
separate spawning periods in the northern part of its
range (Corey 1987). For the purposes of the ELMR
program, the spawning stage (S) is defined as the
period of mating/fertilization/eqg extrusion; the larval
stage (L) consists of the protozoeal and zoeal stages;
and the egg stage (E) is synonymous with ovigerous
females.

¢ American lobster: Homarus americanus is found
primarily in salinities >20 ppt (Cooper and Uzmann
1980, MacKenzie and Moring 1985). Eggs and larvae
are less tolerant of low salinity than juveniles and
adults. Mating typically occurs every other year for
individual females, when the male places a spermato-
phore into afreshly moltedfemale (but intermolt matings
have been reported). £ggs are normally extruded 11-
13 months later (MacKenzie and Moring 1985) and
multiple fertilizations are possible from a single sper-
matophore. Eggs are carried 9-11 months and hatchin
spring to early fall depending upon temperature. Ber-
ried females are present throughout the year but num-
bers may be lower in the summer as eggs are hatched
and molting/mating is occurring. Pelagic larvae molt
fourtimes, then settle to bottom as early henthic phase
lobsters with adult characteristics. For the purposes of
the ELMR program, the spawning stage (S) is defined
as the period of fertilization/egg extrusion; the larval
stage (L) consists of the mysis and postlarval stages;
and the egg stage (E) is synonymous with ovigerous
(berried) females.

» Jonah and Atlantic rock crabs: Cancer borealis
and C. irroratus are found primarily in salinities >20 ppt
and are sometimes grouped together (Krouse 1980,
Williams 1984). Cancer irroratus prefers sandy sub-
strates and is usually in shallower water, whereas
Cancer borealis prefers rockier subsirates, is usually
in deeper water, and is less tolerant of low salinities.
Juvenile C. borealis are seldom recorded from inshore
areas and are easily confused with juvenile C. irroratus
(Williams and Wahle 1992). For the purposes of the
ELMR program, the spawning stage (S) is defined as
mating/fertilization/egg extrusion; the larval stage (L)
consists of the zoeal and megalopal stages; and the
egg stage (E) is synonymous with ovigerous (sponge)
females.

* Green crab: Carcinus maenas is the most common
shore crab found intertidally and subtidally in the Gulf
of Maine down to at least 6 ppt. Abundance in mid-
coast and northern Maine may be affected by
interannual variations in temperature as this species
nears the edge of its range. Mating typically occurs in
the summer and/or fall and hatching of eggs occursin
the spring and/or summer (Berrill 1982, Williams 1984).
For the purposes of the ELMR program, the spawning
stage (S) is replaced by mating (M), which designates
copulation only; the larval stage (L} consists of the
zoeal and megalopal stages; and the egg stage (E) is
synonymous with ovigerous (sponge) females.

« Green sea urchin: Strongylocentrotus
droehbachiensis is usually not found in salinities < 29
ppt, however, it does occur intertidally as well as
subtidally in the Gulf of Maine. Spawning seems to
coincide with the spring phytoplankton bloom (Starr et
al. 1990), but there is some anecdotal evidence
suggesting more than one spawning event. Spermand
eggs are shed into the water where fertilization takes
place. Within approximately 12 hours of fertilization,
the blastula becomes ciliated and free swimming.
Gastrulation ensues and a planktonic “echinopluteus”
larvae develops and persists for up to 3-4 months. Late
in the larval stage, usually early summer, the test
begins to form and the echinopluteus sinks to the
bottom as a settling juvenile that is < T mm in diameter.
This settlement usually occurs over a 4-6 week period
showing a peak of young-of-year juveniles (L. Harris,
pers. comm.). Growth rates are highly variable and it
takes approximately 1.5-3.5 years for individuals to
reach maturity at >20 mm diameter. There may be
some local migration to deeper water to overwinter but
this species is primarily a slow moving, shailow water
species in the Gulf of Maine (Himmelman et al. 1983).
Harvesting of ripe animals for high quality roe has
developed fairly recently and it is unclear how this
fishery isimpacting local populations (Chenoweth 1992).

Fishes. The use of salinity zones generally describes
the spatial distribution of estuarine fishes. However, for
some species a combination of habitat characteristics,
such as bottom type, water temperature, bathymetry,
etc., would more accurately indicate these distribu-
tions. Specific habitat requirements and life history
characteristics of a number of fishes are presented
below.

+ Spiny dogfish: Squalus acanthias is a summer
migrant to the Gulf of Maine, moving offshore in the
winter and inshore in the summer. Catch statistics
show high inter- and intra-annual variability due to their
tendency to school by size and sex. Males and mature
females are most common inshore., Spiny dogfish are
long lived and ovoviviparous. Fecundity is low (2-15
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pups after 18-22 month gestation) and the juvenile
stage may last >10 years. Individual females produce
young only in alternate years. In the Gulf of Maine,
mating is assumed to occur in the colder months {Feb.-
Mar.) offshore (Bigelow and Schroeder 1953, Nammack
et al. 1985). It has also been suggested that females
migrate into shallow water from November to January
to bear their young (Jensen 1966, Nammack et al.
1985). Nonetheless, there are few recorded observa-
tions of parturition and/or mating, and the actual occur-
rence of these events in particular estuaries. and
embayments is somewhat questionable (Jensen 1968).
We have reflected this uncertainty by assessing the
mating and parturition stages as no information avail-
able in some systems, Forthe purposes of the ELMR
program, the spawning stage refers to mating (M) and
internal fertilization of eggs; and while no egg or larval
stages are recognized, the egg stage (E) isreplaced by
parturition (P) data.

* Skates: The most common species of Haja in the
inshore areas of the North Atlantic are little skate (A,
erinacea), winter skate (A. ocellata), and barndoor
skate (R. laevis). Thormy skate (R. radiata)and smooth-
tailed skate (A. senta) areless commonly found (Bigelow
and Schroeder 1953, Scott and Scott 1988). Skates
are oviparous, and generally extrude egg cases shortly
after fertilization. Spawning seascn differs between
species. Most species tend to migrate in response to
seasonal changes in temperature. For the purposes of
the ELMR program, the spawning stage refers to
mating (M) and internal fertilization of eggs andthe egg
stage (E) refers to the period from egg extrusion to
hatching. Upon hatching, young skates are considered
juveniles so there is no larval stage.

+ Shortnose and Atlantic sturgeons: Shorthose
sturgeon (Acipenser brevirostrum) is considered to be
endangered throughout its range (USFWS 1993) and
is protected in Massachusetts and New Hampshire
{Johnson 1987). Atlantic sturgeon (Acipenser
oxyrhynchus) is protected in Massachusetts (R.
Iwanowicz pers. comm.)} and is a species of special
concerninNewHampshire and Maine {Johnson 1987).
Both species are anadromous, occur primarily in large
river systems, are slow growing, and long-lived. Spawn-
ing may occur in fresh or brackish water and presum-
ably does not occur every year for individual females.
Atlantic sturgeon eggs are demersal and adhesive,
larvae drift downstream, and juveniles remain in fresh/
brackish water for their first summer, then migrate
seaward (Dadswell et al. 1984, Kieffer 1991) Little is
known about juvenile stages, which are not caught by
the large mesh gillnets used in most surveys. It is
unknown if there is migration of adult shortnose stur-
geon out of fresh/brackish water areas as is true for the
Atlantic sturgeon. In some areas strays have been

encountered {e.g., shortnose sturgeon in Cape Cod
Bay), but are not considered to be regularly present.

+ American eel: Anguiffa rosiratais catadromous with
spawning occurring in the Sargasso Sea in the spring
(Facey and VanDenAvyle 1987). The early pelagic
larvae, called “leptocephali,” may spend over a yearin
marine waters before being transported shoreward. As
the leptocephali reach the continental shelf, they begin
their metamorphosis into transparent “glass eels.” As
glass eels migrate into estuaries and fresh water, they
develop pigment and are considered elvers, which
then grow into the “yellow eel” stage. Yellow eels
inhabit estuarine and fresh waters for years before
maturing into the “silver eel” stage and migrating sea-
ward. Forthe purposes of the ELMR progratn, emigrat-
ing silver eels are considered to be adults (A); yeliow
eels and elvers are considered to be juveniles (J}; and
glass eels are considered to be larvae (L) (leptocephali
are not regularly encountered in the coastal North
Atlantic). We retain spawning (S) and egg (E) stages in
our data presentation but stipulate that both occur only
in offshore waters.

* Blueback herring and alewife: Alosa aestivalisand
A. pseudoharengusare often groupedtogetheras river
herring. Spawning occurs in spring, with alewives
breeding 3-4 weeks earlier than bluebacks in the same
watershed. Spawning habitats also tend to differ, with
alewives spawning in slow flowing sections of slightly
brackish or freshwater, and bluebacks spawning in
more lotic sites (Mullen et al. 1986, Loesch 1987),
Alewives are usually more abundant than bluebacks in
the northern Atlantic region. Adults typically return to
sea after spawning, and may spawn repeatedly in their
natal river. Habitat alteration resulting from dams and
pollution have historically limited areas available for
the spawning of anadromous species throughout New
England, and thus many local stocks are reduced from
previous levels. Stocking and habitat mitigation pro-
grams exist for several rivers to attempt the restoration

of target species including tiver herring.

= American shad: Alosa sapidissima is an anadro-
mous species with a strong natal homing tendency.
Adults tend to spawn only once in the freshwater
portions of rivers at the southern edge of its range.
However, with increasing latitude, the mean age at first
spawning increases, the number of eggs spawned
decreases, and the number of spawnings per lifetime
increase so that a large percentage are iteroparous in
the Guif of Maine. Young of the year spend their first
summer in the river/festuary and then migrate to the
ocean in the fall. Shad tend to school during their
oceanic phase (Weiss-Glanz et al. 1986, Dadswell et
al. 1887). Johnson (1987) listed shad as a species of
special concern in Maine.
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» Atlantic menhaden:; Brevoortia tyrannus are also
known as pogies, and are summer migrants to the
North Atlantic region. Spawning generally occurs off-
shore and south of Cape Cod (Rogers and VanDen
Avyie 1989), where larvae and juveniles move inshore
and into estuaries. Juveniles are often highly abundant
in estuarine waters south of Cape Cod. The spawning
status north of Cape Cod is unclear, but it is assumed
that primarily large adults move into the North Atlantic
to feed. There is high intra- and interannual variability
in the presence and abundance of this species, espe-
cially in northern areas.

« Atlantic herring: Clupea harengus migrate from
feeding grounds along the Maine coast during fall,
arriving in southern New England during winter (Kelly
and Moring 1986). Larger individuals move further
distances. Spawning begins earliest {late summer to
early fall) in northern locations and progressively later
westward and southward. Spawning occurs just out-
side the mouths of many North Atlantic estuaries/
embayments (e.g., Massachusetts Bay, Saco Bay,
Boothbay Harbar, Blue Hill Bay, Machias Bay) where
demersal eggs are typically deposited on rocky or
gravelly substrates. Larvae are dispersed to the estu-
aries/embayments upon hatching. Significant mortality
occurs during this stage, presumably from predation
and focd limitation (Campbell and Graham 1991).
Larvae become juveniles, called “brit herring,” in the
spring andform large schools inshore. During summer,
the larger juveniles are harvested in a directed fishery
as “sardines.” Adults are also commercially harvested.
The possibility of notthern and southern breeding
stocks within the Gulf of Maine is presently under
investigation.

« Atlantic salmon: Salmo safaris anadromous. Spawn-
ing adults (S) occur in freshwater during the fall. Eggs
(E) overwinterin agravelnest, calleda "redd,” untilthey
hatchinthe springasyolk-saclarvae (L), called “alevins.”
After yolk-sac absorption, the “fry” disperse from the
redd. Juveniles (J), called “parr,” remain in freshwater
for 2-3 years and then mature into “smolts” which
migrate to the sea. Some adults, called “grilse,” spend
one year feeding at sea before returning to their natal
river 10 spawn. Other adults return after two or more
winters at sea and are usually larger than grilse.
Repeat spawners have also been recorded but are
relatively uncommon in the North Atlantic (Danie et al.
1984, Friedland 1993). Salmon are stocked asfry, parr,
and/or smolts in several rivers throughout the Gulf of
Maine to attempt restoration of populations. The abun-
dance of salmon in the North Atlantic region at present
is extremely low. Although there have been docu-
mented returns of wild salmon—most notably in the
Pencbscot, Narraguagus, and Merrimackrivers (Anony-
mous 1993)—most of the populations mentioned in

this report are assumed to be at least partially sus-
tained by stocking.

* Haddock: Melanogrammus aeglefinus rarely enter
salinities <30 ppt and generally avoid depths of < 9m.
Juvenile haddock remain pelagic for several months
before settling to the bottom. At present stocks are
believed to be severely depleted compared to historic
levels (NEFSC 1992).

« Silver hake: Merluccius bilinearis is also known as
whiting. Migration is extensive, with overwintering in
deeper waters of the Gulf of Maine and movement to
shallow water in the spring to spawn. This report
focuses upon the northern stock, although there is a
southern stock south of Georges Bank which appears
to have different seasonal migration patterns (NEFSC
1992).

 Atlantic tomcod: Microgadus tomeodis also known
as frostfish. This semi-anadromous species spawns in
fresh and brackish water, but the larvae can only
develop in brackish water. Therefore, they drift sea-
ward shortly after hatching so that larvae, and young of
theyear, are found primarily in the mixing zone (Stewart
and Auster 1987).

¢+ Red and white hakes: The early life stages of
Urophycis chuss and U. tenuis are often not distin-
guished from each other inichthyoplankton surveys. In
the Gulf of Maine, adult U, chuss are more abundant
than juveniles, whereas the reverse is true for U
tenuis. North of Cape Cod, U. tenuis appears to be the
more abundant species. Depth distribution of both
species varies by age and season, with younger juve-
niles tending to be in shallower areas (Musick 1974,
Markle et al. 1982). Red hake juveniles often live within
oraround sea scallops (Placopecten mageilanicus). In
the North Atlantic, spawning of white hake has been
variously described in the winter and spring,
aperiodically throughout the year, and/or in the sum-
mer (Bigelow and Schroeder 1953, Markle etal. 1982).
Clearly, the reproductive period is not well defined for
estuaries in the Gulf of Maine and this is reflected in our
assessment.

¢« Mummicheg: The entire life cycle of Fundulus
heteroclitusis completed within the estuary, and all life
stages are euryhaline. One of the most abundant
fishes in East Coast estuarine marsh habitats, F.
heteroclitis often co-occurs in the North Atlantic with
the less abundant F. majalis, patticularly south of
Massachusetts Bay. F. heteroclitisis relatively inactive
and may move to deeper water in the winter months,
but itis expected to be resident year-round in estuaries.
Mummichogs may spawn more than 8 times in a
season. The eggs incubate in air and are not sub-
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merged until the next spring tide after they are laid
(Abraham 1985),

* Silversides: Menidia menidia is the dominant spe-
cies in the North Aflantic region but M. beryliina co-
occurs in some systems. This species exhibits at least
some seascnal migration to warmer waters in winter
months. Spawning occurs primarily in the intertidal
zone during high tide and seemsto be dependent upon
lunar phase and daylight (Fay et al. 1983a). Most
silversides mature by age one and die after their first
spawning, although a small percentage may live a
second year. Early life history stages are not as eury-
haline as the adults and juveniles.

» Sticklebacks: The threespine (Gasterosteus
aculeatus), fourspine (Apeltes quadracus), and
ninespine (Pungitius pungitius) are the most common
stickleback species in the region and are sympatric.
Gasterosteus wheatlandii may also be present in
some areas and grouped with these sticklebacks. All of
these species have highly plastic life histories, with
anadromous and non-migratory populations often ex-
isting in the same estuarine systems. These species
build nests and have highly ritualized breeding behav-
iors. Temperature and salinity can cause morphologi-
catvariations. A.quadractscan be found in fresh water
{(Wooten 1976, Hardy 1978), but not as commonly as
G. aculeatus or P. pungitius. Spawning usually occurs
in brackish or fresh water for these species, but prima-
rily in brackish water for A. guadracus. in all species,
most individuals are mature by their first year of age.
However, reproductive maturity is not recognized until
the spring/early summer prior to breeding when tem-
perature and/or photoperiod trigger this condition
(Wooten 1976, Wooten 1984).

» Northern pipefish: Male pipefish (Syngnathus fuscus)
brood their young. Upon hatching (about 10 days post-
spawning), young pipefish are considered larvae until
they reach a length of approximately 20 mm (Hardy
1978). It is assumed that pipefish move to deeper,
warmer waters in winter (Bigelow and Schroeder 1953).
For the purposes of the ELMR program, spawning
refers to mating (M){female places eggs into male's
brood pouch) and the concomitant fettilization of eggs.
The egg stage (E} was not considered in this study.

« Longhorn and shorthorn sculpins: Both
Myoxocephalus octodecemspinosus and M. scorpius
generally prefer salinities =25 ppt (Bigelow and
Schroeder 1953, Scott and Scott 1988). Longhorns
appear to be the more abundant of the two species in
North Atlantic estuaries. Shorthorns tend to be re-
stricted to relatively cold, shallow water, whereas the
longhorn has a greater temperature and depth range.
Nonetheless, there is considerable overlap inthe habi-

tats utilized by both species. There also seems to be
some seasonal onshore-offshore movements, particu-
larly by longhommns.

* White perch: Relative to the mid-Atlantic, few large
populations of Morone americana occur in estuaries
north of Cape Cod. Nonetheless, this species is abun-
dant in many rivers, lakes and ponds throughout New
England. Spawning occurs in fresh water above and
below the head of tide, and in low salinity estuarine
waters, Juveniles and adults typically remain within
estuarine and freshwater areas throughout their lives.
In the North Atlantic region, this species is only occa-
sionally seeninthe seawaterzone, possibly inassocia-
tion with feeding movements. This species is not
considered to be a regular component of this zone in
the Gulf of Maine even though they are commonly
found in higher salinities south of Cape Cod (Bigelow
and Schroeder 1953, Stanley and Danie 1983).

» Striped bass: Morone saxatilis spawn in the spring
in tidal freshwater where there is sufficient current.
Most of the fish found in Gulf of Maine waters are
suspected to spawn to the south in the Hudson River
or Chesapeake Bay, but there is some evidence of
limited spawning in some northern rivers (e.g.,
Kennebec/ Androscoggin rivers} (Squiers 1990). There-
fore, most of the striped bass inthe North Atlantic seem
to be involved in a coastal feeding migration, not a
spawning migration. Females mature at 4-5 years old,
whereas males do so at 2-3 years. Studies in the mid-
Atlantic indicate that most juveniles remain in or near
their natal rivers until they are mature. Consequently,
most of the individuals in the North Atlantic are adults,
and a large proportion of these may be female (Fay et
al. 1983b, Boreman and Lewis 1987). Johnson (1987)
listed striped bass as a species of special concern in
Maine.

+ Bluefish: Adult Pomatomus saltatrix are found in
estuaries throughout the Gulf of Maine, but juveniles
are primarily found south of Maine (Bigelow and
Schroeder 1953). Schools migrate north to feed in the
summer menths and their distribution tends to be
patchy, with high intra- and interannual variability.
Spawning, egg and larval development occur primarily
offshore and south of Cape Cod.

+ Tautog and cunner: Both Tautoga onitis and T.
adspersus are found in rocky areas, eelgrass beds,
and other areas with significant habitat structure and
tend to be solitary or in small groups. Both are also
active daytime feeders and tend to be less active at
night and in winter months. As the temperature de-
creases, both species become torpid within sheiters
and there is some movement to deeper water. This
seasonalmovementis greatest in adulttautogs (Olla et
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al. 1974, Auster 1989). In general, cunnerand juvenile
tautogs have a home range of less than several hun-
dred meters and are assumed to remain in a particular
system even though they may be relatively
“uncatchable” in the winter. These species are gener-
ally found in >25 ppt but both species occasionally
enter brackish water. Competition for shelter may be a
limiting factor in some areas. Tautog are much more
common south of Massachusetts Bay. Inthe notthermn
Gulf of Maine it is unclear if there are established
populations oftautog, however, there are some reports
of juveniles, eggs and larvae in systems asfarnorthas
Penobscot Bay (Alexander 1976, B. Blackwell, pers.
comm.). It is possible that these are rare exogenous
specimens that can survive during the warmer months
of the year.

* Ocean pout: Macrozoarces americanus prefers
sand/sand-gravel areas and depths of 15-80 m. Inthe
late summer, they stop feeding and move to rocky
areas to spawn in the early fall. They are typically
unavailable to the fishery during this time, while they
guard their eggs for the 2.5-3.5 month incubation
period, Nonetheless, we assume that they are still
present in the system even though their catchability is

reduced. The southern stock is considered to extend

from Cape Cod Bay south to Delaware, and a second
stock from Cape Elizabeth east to the Bay of Fundy
(NEFSC 1992).

¢ Sand lance: Ammodyles americanus are also called
sand eels. This species may co-occur with Ammodytes
dubius in some areas. Adults and juveniles can be
found in <25 ppt, but tolerance of low salinity seems to
decrease with increasing age. This species is difficult
to sample due to its burrowing behavior and heavy
schooling. lchthyoplankton surveys suggestthat spawn-
ing occurs primarily inshore, but there is some evi-
dence of later offshore spawning. Demersal eggs are
laid in, or on, sand or gravel. Spawning is seldom
observed, but it is inferred from egg/larval presence
and/or proper habitat. Larvae are planktonic for 2-3
months before settling and then burrowing into the
bottom. Sand lance generally mature in 1-2 years
{(Bigelow and Schroeder 1953, Auster and Stewart
1986). Sampling indicates that peak abundance oc-
curs in the summer months and that sand lance are
rare to absent in many inshore areas in the winter.
However, because most spawning occurs inshore in
the winter, we assumethat this species is present year-
round in most of the systems studied, but simply
unavailable to the sampling gear used.

* American plaice and yellowtail flounder: Both
Hippoglossoides platessoides and Pleuronectes
ferrugineus are primarily marine and caught in rela-
tively deep water (Bigelow and Schroeder 1953). How-

ever, they can be common to highly abundant in
seawater zones (>25 ppt) and just outside of many
estuary mouths. Hippoglossoides platessoides is also
known as dab.

* Winter flounder: Pleuronectes americanus is also

“called blackback or lemon sole. This species may

move out of shallow areas in the summer months if

‘waters become too warm (Buckley 1989). Demersal

eggs are seldom mentioned in ichthyoplankton work,
as is true of other species with demersal eggs. Al-
though winter flounder are still one of the most impor-
tant commercial species in the region and have domi-
nated recent trawl surveys, historic data indicate that
the Gulf of Maine population has waned considerably
(NEFSC 1992).
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Appendix 4. Table of references and personal communications

Species Passamaquoddy Bay
Blua mussel 59, 77, 264, 311, 419,
Mytilus adufls Beal, Clifford, Dadswell, Hargrave, Kraus, Moring
Sea scaliop 34, 59, 107, 120, 333, 379,
Placopecten magellanicus Beal, Clifford, Dadswell, Hargrave, Kraus, Moring, Robinson

American oyster
Crassostrea virginica

142, 158, 240, 419,
Beal, Clifford, Hargrave, Kraus, Mering

Mya arenaria

Northern quahog 59, 419,
Mercenatia mercenaria Beal, Clifford, Dadswell, Hargrave, Kraus, Moring, Robinson
Softsheli clam 59, 142, 348, 349, 419,

Beal, Clifford, Dadswell, Hargrave, Kraus, Moring, Robinson

Grass shiimp

142, 212, 336, 419, 433,

Palaemonetes pugio Beal, Clifford, Pohle, Hargrave, Kraus, Lawton, Dadswell, Moring
Northern shrimp 79, 142, 182, 380, 433,

Pandalus borealis Beal, Clifford, Pohle, Hargrave, Kraus, Lawton, Moring
Savenspine bay shrimp 99, 100, 176, 419,

Crangon septemspinosa Beal, Clifford, Hargrave, Kraus, Lawton, Moring
American lobster 16, £9, 64, 142, 171, 196, 217, 351, 433,

Homarus americanus Beal, Dadswell, Hargrave, Kraus, Krouse, Lawton, Pohle
Jonah crab 142, 219, 362,

Cancer borealls Beal, Clifford, Dadswell, Hargrave, Kraus, Lawton, Pohle
Atlantic rock crab 142, 216, 218, 219, 362, 419, 433,

Cancer irroratus Clifford, Hargrave, Kraus, Krouse, Lawton, Dadswell, Pohle
Green crab 4, 50, 83, 419, 433,

Carcinus maenus Beal, Clifford, Dadswell, Hargrave, Kraus, Lawton, Moring, Pohle

Green saa urchin
Strongylocentrotus droabachionsis

78, 185, 188, 221, 256, 305, 352,
Beal, Clifford, Dadswall, Hargrave, Kraus, Moring, Robinson

Spiny dogfish 51, 255, 421,

Squalus acanthias Clifford, Dadswell, Mcring
Skates 51, 255, 421,

Raja species Clitford, Dadswell, Moring
Shortnose sturgeon 51, 104, 255, 272, 370, 421,

Acipenser brovirostrum Clifford, Dadswell, Jessop, Moring, Squiers
Atlantic sturgeon 42, 51, 150, 255, 370,

Acipenser oxyrhynchus Clifford, Dadswell, Jessop, Moring, Squiers
American gel 37, 42, 51,137, 150, 373,

Angullla rostrala Clifford, Dadswell, Jessop, Peterson, Squiers
Blueback herring 42, 150, 206, 255, 370, 421,

Alosa aestivalls Beland, Clifford, Dadswaell, Jessop, Moring, Squiers
Alawife 42, 88, 150, 208, 25885, 370, 421,

Aloga pseudoharengus Beal, Beland, Clifford, Dadswell, Jessop, Kraus, Moring, Squiers

Amarican shad
Alosa sapidissima

42, 59, 105, 150, 370,
Clitford, Dadswell, Jassop, Moring, Squiers

Atlantic menhaden
Bravoortia tyrannus

51, 255, 370, 421,
Clifford, Dadswell, Moring

Melanogrammus aeglafinus

Atlantic herring 101, 165, 1686, 250, 255, 280, 281, 400, 411, 412,

Clupea harengus Clifford, Dadswell, Moring, Power, Stephenson
Rainbow smelt 42, 144, 150, 255, 282, 421,

Osmerus mordax Beal, Clifford, Jassop, Kraus, Dadswell, Moring, Squiers
Atlantic salmen 25, 41, 150, 158, 370,

Salmo salar Beland, Clitford, Dadswell, Jessop, Kraus, Moring, Squiers
Atlantic cod 51, 79, 255, 421,

Gadus morhua Clifford, Dadswell, Moring
Haddock 51, 285, 274, 421, ‘

Clifford, Dadswell, Moring

Silver hake

51, 255, 421,

Moerluccius bilinaaris Clittord, Dadswell, Moring
Atlantic tomcod 51, 255, 398, 421,
Microgadus tormneod Clifford, Dadswell, Moring

Numbers correspond to references listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Species Passamaquoddy Bay, continued
Pollock 51, 79, 255, 368, 421,
Pollachius virens Clifford, Dadswell, Moring
Red hake 51, 255, 370,
Urophyels chuss Clifford, Dadswell, Mering
White hake 51, 255, 265, 370, 421,
Urophydis tenuis Clifford, Dadswell, Moring
Mummichog 31, 42, 150, 370,
Fundulus heteroclitus Clifford, Dadswell, Moring
Silversides 31, 42, 150, 2565, 370, 421,
Menidfa species Clifford, Dadswell, Jassop, Moring
Fourspine stickleback 28, 285, 440,
Apeltes quadracus Clifford, Dadswell, Moring
Threespine stickleback 28, 255, 370, 440,
Gastarosteus aculeatus Clifford, Dadsweli, Moring
Ninespine stickleback 28, 255, 370, 440,
Pungitius pungitius Clifford, Dadswell, Moring
Northern pipefish 181, 248, 255, 370,
Syngnathus fuscus Clifford, Dadswell, Moring
Northarn searobin 51, 255, 370, 421,
Prionotus carolinus Clifford, Dadswell, Moring
Grubby 51, 265, 370, 421,
Myoxocaphalus aeneus Clifford, Dadswell, Moring

Longhorn sculpin
Myoxocephalus octodecemspinosus

51, 255, 370, 421,
Clifford, Dadswell, Moring

Shorthorn sculpin

51, 265, 421,

Myoxocephalus scorpius Clifford, Dadswell, Moring
White perch 42, 51, 150, 255,

Morono ameticana Clifford, Dadswall, Moring, Squiers
Striped bass 42, 51, 150, 370,

Morone saxatilis Clifford, Dadswell, Jessop, Moring, Peterson, Squiers
Blusfish 81, 370,

Pomatomus saltatrix Clitford, Dadsweli, Moring
Scup 51, 255, 370, 421,

Stanotomus chrysops Clifford, Dadswell, Moring
Tautog 51, 54, 255, 370, 421, _

Tautoga onitis Clifford, Dadswsll, Moring
Cunner 29, 51, 370,

Tautogolabrus adspersus Clifford, Dadswell, Moring
Qcean pout 255, 370, 421,

Macrozoarces armericanus Clifford, Dadswsll, Moring
Rock gunnel 51, 255, 289, 360, 414,

Pholis gunnslius Clifford, Dadswell, Moring
American sandlance 51, 255, 288, 368, 436,

Ammodytes americanus Clitford, Dadswaell, Moring
Atlantic mackerel 51, 255, 370,

Scomber scombrus Clitford, Dadswell, Moring
Butterfish 51, 255, 370, 421,

Peprilus trizcanthus Clifford, Dadswell, Moring
Windowpane flounder 51, 255, 370, 421,

Scophthaimus aquosus Clifford, Dadswaell, Mcring

Ametican plaice
Hippoglossoides platessoides

285, 370, 421,
Ciifford, Dadswell, Maring

Winter flounder
Pleuronectes americanus

265, 275, 370, 421, 422,
Clifford, Dadswell, Maring

Yellowtail flounder
Pleuronsctes ferrugineus

51, 255, 370, 421,
Clitford, Dadswell, Moring

Smeoth flounder
Plauronactes putnami

51, 255, 370, 421,
Clifford, Dadswell, Moring

Numbers correspond to refarencss listed in Appendix 8, pp. 201-221,
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Appendix 4, continued. Table of references and personal communications

Species Englishman/Machias Bays
Blue musssl 77, 142, 211, 239, 240, 264, 310, 311, 337, 419,

Mytilus edulis Barr, Beal, Clifiord, Dearborn, Knowiton, Kraus, McGowan, Mcring
Sea scallop 34, 47,142, 253, 295, 333, 337, 379, 419,

Placopecten magellanicus Barr, Beal, Ciiflord, Dearborn, Knowiton, Kraus, McGowan, Moring

American oyster
Crassostrea virginica

142, 158, 337, 371,
Barr, Boal, Clifford, Dearborn, Knowiton, Kraus, McGowan, Moring

Careinus masenus

Nerthern gquahog 142, 337, 393,

Morcenaria mercenaria Barr, Beal, Clifford, Dearborn, Knowlton, Kraus, McGowan, Moring
Softshell clam 15, 142, 239, 240, 308, 337, 419,

Mya arenania Barr, Beal, Clifford, Dearbom, Knowlton, Kraus, McGowan, Moring
Grass shrimp 9, 337, 433,

Palasmonstes pugio Barr, Beal, Clifford, Dearbom, Knowlton, Kraus, Moring
Nonhern shrimp 142, 182, 331, 380, 419, 433,

Pandalus borealis Batr, Clifford, Dearborn, Knowlton, McGowan, Moring
Sevenspine bay shrimp 99, 100, 129, 142, 176, 337,

Crangon seplemspinosa Bartr, Beal, Clifford, Dearbom, Knowlton, Kraus, McGowan, Moring
American iobster 64, 97, 110, 142, 217, 257, 259, 337, 351, 419,

Homarus americanus Beal, Clitford, Dearkorn, Knowlton, Kraus, Krouse, McGowan, Mering
Jonah crab 142, 201, 218, 219, 259, 337, 433,

Cancer borealis Barr, Beal, Clifford, Dearborn, Knowlton, Kraus, Krouse, McGowan, Moring
Atlantic rock crab 52, 142, 216, 218, 219, 382, 433,

Cancor irroratus Barr, Beal, Cliftord, Dearbom, Knowlton, Kraus, Krouse, McGowan, Moring
Green crab 50, 83, 337,428, 433, 434,

Barr, Beal, Clifford, Dearborn, Knowlton, Kraus, McGowan, Moring

Grean sea urchin
Strongylocentrotus droebachiensis

78, 142, 185, 188, 337, 372, 419,
Barr, Beal, Clifford, Dearborn, Knowlton, Kraus, McGowan, Moring

Melanogrammus aeglefinus

Spiny dogfish 51, 84, 92, 142, 149, 202, 253, 259, 304, 370, 419,
Squalus acanthias Clifford, McGowan, Moring
Skates 51, 64, 142, 255, 259, 276, 370, 419, 421,
Raja species Clifford, Maring
Shortnose sturgecn 17, 61, 106, 142, 161, 370, 419,
Acipenser brevirostrum Clifford, Marancik, Moring, Squiers
Atlantic sturgeon 17, 51, 142, 161, 255, 370, 405,
Acipenser exyrhynchus Clifiord, Marancik, Moring, Squlers
American eel 17,42, 51, 122, 137, 142, 145, 149, 184, 255, 288, 370, 414,
Anguilla rostrata Beal, Clifford, Kraus, Marancik, McGowan, Moring, Squiers
Blueback herring 17,42, 51, 122, 142, 149, 251, 255, 2569, 294, 402, 419,
Alosa aestivalis Bealand, Clifford, Marancik, Moring, Squiers
Alewife 17,42, 51, 122, 142, 149, 251, 255, 259, 294, 402, 419, 421,
Alosa pseudoharengus Beal, Clifford, Kraus, Marancik, Mering, Squiers
Ametican shad 17,42, 51, 108, 122, 142, 149, 255, 419, 427,
Alosa sapidissima Beland, Clifford, Maranclk, McGowan, Maring, Squiers
Atlantic merhaden 51, 118, 142, 354, 419,
Brevocrtia tyrannus Clitford, McGowan, Moring, Squiers
Atlantic herring 64, 68, 80, 101, 102, 166, 167, 168, 208, 381, 396, 414, 415, 418, 417,
Clupea harengus Beal, Clifford, Kraus, McGowan, Moring, Squiers
Rainbow smalt 17,42, 51, 64, 122, 142, 149, 169, 255, 259, 414, 419,421,
Osmerus mordax Beal, Clifford, Kraus, McGowan, Moring, Squlers
Atlantic salmon 17, 24, 25, 42, 42, 109, 122, 142, 149, 358,
Salmo salar Beal, Beland, Clifford, Kraus, Maranclk, MeGowan, Moring, Squiers
Atlantic cod 51, 64, 142, 255, 259, 370, 419, 421,
Gadus morhua Clifford, McGowan, Moring :
Haddock 51, 53, 142, 255, 259, 370, 419, 421,

Clifford, Moring

Silver hake

8, 51, 64, 142, 255, 259, 370, 419, 421,

Merluccius bilinearis Ciifford, Moring
Atlantic tomcod 42, 51,122, 142, 149, 285, 338, 398, 414,
Microgadus tomeod Clifford, McGowan, Moring

Numbers correspond to references listed in Appendix 6, pp. 201-221.
Names correspond to Individuals listed In Appendix 5, pp. 197-189,
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Species Englishman/Machias Bays, continued

Pollock 51, 84, 118, 142, 255, 259, 269, 288, 419, 421,
Pollachius virens Clifford, Moring

Red hake 51, 142, 159, 255, 259, 265, 302, 419,
Urophydis chuss Clifford, Moring

White hake 51,84, 138, 142, 255, 259, 265, 288, 302, 419, 421,
Urophycis tenuis Clifford, McGowan, Moring

Mummichog 2,42, 51, 118, 122, 142, 149, 169, 255, 288, 419,
Fundulus hateroclitus Beal, Clifford, Kraus, McGowan, Moring

Silversidas 51,94, 118, 141, 142, 255, 288, 419,
Menldia species Clitford, McGowan, Moring

Fourspine stickleback 28, 118, 142, 169, 255, 288, 439, 440,
Apelies quadracus Clifford, McGowan, Moring

Threespine stickleback 28, 42, 51,118, 122, 142, 149, 169, 255, 288, 435, 439, 440,
Gasterosteus aculeatus Clifford, McGowan, Moring

Ninespine stickleback 28, 42, 51, 118, 122, 142, 149, 169, 288, 439, 440,
Pungitius pungitius Clifford, McGowan, Moring

Northern pipefish 51, 142, 248, 255,
Syngnathus fuscus Beal, Clifford, Kraus, Moring

Northern searobin
Prionotus carolinus

81, 142, 350,
Clifford, Kraus, Moring

Grubby
Myoxocephalus aeneus

51, 142, 255, 259, 288, 414,
Clifford, Moring

Longhom sculpin
Myoxocephalus octodecemspinosus

51, 64, 142, 255, 259, 288, 414, 415, 419, 421,
Beal, Clifford, Kraus, McGowan, Moring

Shorthorn sculpin

51, 64, 142, 255, 268, 288, 414, 415,

Peprilus triacanthus

Myoxocephalus scorpius Beal, Clifford, Kraus, McGowan, Moring
White perch 42, 51,122, 142, 149, 169, 392,
Morona americana Clifford, Marancik, McGowan, Moring
Striped bass 17, 42, 56, 122, 140, 142, 149, 419, 428,
Morone saxatilis Clifford, Marancik, McGowan, Moring
Bluefish 42, 51,122, 142, 149, 287, 327, 419,
Pomatomus saltatrix Clifford, McGowan, Moring
Scup 51, 142, 290, 419,
Stenotornus chrysops Clifford, McGowan, Moring
Tautog 29, 51, 142, 419,
Tautoga onitis Clifford, Moring
Cunnar 29, 51, 142, 288, 419,
Tautogolabrus adspersus Clifford, McGowan, Moring
Qcean pout 51, 64, 142, 255, 259, 419, 421,
Macrozoarces americanus Clitford, McGowan, Moring
Reck gunnsl 51, 142, 2565, 288, 289, 360, 414, 415,
Pholis gunnellus Beal, Clifford, Kraus, McGowan, Moring
American sandlance 30, 51, 142, 255, 288, 306, 382, 414, 419, 436,
Ammodytes americanus Beal, Clifford, Kraus, MoGowan, Moring
Atlantic mackerel 42, 51, 84, 122, 142, 149, 255, 259, 419,
Scomber scombrus Beal, Clifford, Kraus, Moring
Butterfish 51, 64, 142, 255, 259, 296, 419,

Clitford, Moring

Windowpane flounder
Scophthalmus aquosus

51, 64, 142, 255, 259,
Clifford, Moring

American plaice
Hippoglossoides platessocidas

51, 142, 255, 259, 419, 421,
Clifford, McGowan, Moring

Winter flounder
Plauronectes amearicanus

63, 64, 142, 255, 259, 275, 288, 414, 419, 421, 422,
Clifford, McGowan, Moring ]

Yellowtail flounder
Pleuronectes ferrugineus

51, 64, 118, 142, 255, 259, 419,
Clifford, McGowan, Moring

Smeooth flounder
Pleuronectes putnami

27,51, 142, 255, 414,
Clifford, Moring

Numbers correspond to references listed in Appendix 8, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199,
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Appendix 4, continued. Tabie of references and personal communications

Species Narraguagus Bay
Blue mussel 77,142, 211, 239, 264, 310, 311, 337, 418,

Mytilus edulis Barr, Beal, Clifiord, Dearborn, Knowlton, Kraus, McGowan, Moring
Sea scailop 34, 47, 142, 253, 295, 333, 337, 379, 419,

Placopscten magelianicus Barr, Beal, Clitford, Dearbom, Knowlicn, Kraus, McGowan, Mering
American oyster 142, 158, 337, 371,

Crassostrea virginica Barr, Beal, Clifford, Dearbomn, Knowlton, Kraus, McGowarn, Moring
Northern quahog 142, 337, 393,

Mercenaria mercenanra Barr, Beal, Clifford, Dearborn, Knowiton, Kraus, McGowan, Moring
Softshell clam 142, 239, 240, 308, 337, 419,

Mya arenaria Barr, Beal, Clifford, Dearbom, Knowlton, Kraus, McGowan, Moring
Grass shrimp 9, 336, 433,

Paslaemonetes pugio Barr, Beal, Clifford, Dearbom, Knowlton, Kraus, Moring
Northern shrimp 142, 182, 331, 380, 419, 433,

Pandalus borealis Barr, Clifford, Dearborn, Knowiton, McGowan, Moring
Sevenspine bay shrimp 99, 100, 129, 142, 176, 337,

Crangon septemspinosa

Barr, Beal, Cliffard, Dearbom, Knowlton, Kraus, McGowan, Moring

American lobster

64, 97, 110, 142, 217, 257, 259, 337, 351, 419,

Homarus americanus Beal, Cliford, Dearborn, Knowlton, Kraus, Krousa, McGowan, Moring
Jonah crab 142, 201, 218, 219, 259, 337, 433,

Cancer borealis Barr, Beal, Clifford, Dearborn, Knowlton, Kraus, Krouse, McGowan, Moring
Atlantic rock crab 52, 142, 216, 218, 219, 337, 362, 433,

Cancer lrroratus Bart, Beal, Clifford, Dearbom, Knowlton, Kraus, Krouse, McGowan, Moring
Green crab 50, 83, 337, 428, 433, 434,

Carcinus maenus Barr, Beal, Clifford, Dearborn, Knowlton, Kraus, McGowan, Moring

Green sea urchin
Strongylocsentrotus droebachiensis

78, 142, 185, 188, 337, 372, 419, .
Barr, Beal, Clitford, Dearbom, Knowlton, Kraus, McGowan, Moring

Spiny dogfish 39, 51, 84, 92, 142, 202, 255, 259, 304, 370, 419,
Squalus acanthias Clifford, McGowan, Mering

Skates 51, 64, 142, 255, 259, 276, 370, 419, 421,
Raja spedcies Clitford, Moring

Shortnose sturgeon 17, 51, 106, 142, 161, 370, 419,
Acipenser brevirostrum Clifford, Marancik, Moring, Squiers

Atlantic sturgeon 17, 561, 142, 161, 255, 370, 405,
Adipanser oxyrhynchus Clittord, Marancik, Mosing, Squiers

American eel 17, 39, 51, 123, 137, 142, 145, 184, 255, 288, 370, 414,
Anguilla rostrata Beal, Clitford, Kraus, Marancik, McGowan, Mering, Squiers

Blueback herring 17, 39, 51, 123, 142, 251, 255, 259, 294, 402, 419,
Alosa asstivalis Beland, Clifford, Marancik, Moring, Squlers

Alewife 17,39, 51, 123, 142, 251, 255, 259, 294, 402, 4189, 421,
Alosa pseudoharengus Beal, Clifford, Kraus, Marancik, Moring, Squiers

American shad
Alosa sapidissima

17,39, 51, 108, 123, 142, 255, 419, 427,
Beland, Clifford, Marancik, McGowan, Moring, Squiers

Atlantic menhaden

51, 118, 142, 354, 419,
Brevoortia tyrannus Clitford, McGowan, Moring, Squiers
Atlantic herring §1, 68, 80, 101, 102, 185, 166, 167, 168, 208, 396, 414, 415, 416, 417,
Clupea harengus Beal, Clifford, Kraus, McGowan, Moring, Squiers
Rainbow smeit 17, 39, 51, 64, 64, 123, 142, 144, 169, 255, 258, 414, 419, 421,
Osmerus mordax Beal, Clifford, Kraus, McGowan, Moring, Squiers
Atiantic salmon 17, 24, 25, 39, 40, 42, 51, 109, 123, 142, 255, 358, 419,
Salmo salar Beal, Beland, Clifford, Kraus, Marancik, McGowan, Moring, Squiers
Atlantic cod 51, 64, 142, 255, 269, 370, 419, 421,
Gadus morhua Clifford, McGowan, Moring
Haddock 51, 53, 142, 255, 259, 370, 419, 421,
Melanogrammus aeglefinus Clitford, Moring
Silver hake 8, 51, 64, 142, 255, 258, 370, 419, 421,
Mearluccius bilinearis Clifiord, Moting
Atlantic tomcod 40, 51, 123, 142, 255, 338, 398, 414,
Microgadus tomeod Clifford, McGowan, Moring

Numbers correspond to references listed in Appendix 6, pp. 201-221.
Names correspond to individuals fisted in Appendix 5, pp. 197-199,
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Species Narraguagus Bay, continued

Pollock 51, 64, 118, 142, 255, 259, 269, 288, 419, 421,
Poliachius virens Clifford, Moring
Red hake 51, 142, 159, 255, 259, 265, 302, 419,
Urophycis chuss Clitford, Moring
White hake 51, 64, 138, 142, 255, 250, 265, 288, 302, 419, 421,
Urophydis tenuis Clitford, McGowan, Moring
Mummichogs 2,39, 51, 118, 128, 142, 169, 2565, 288, 419,
Fundulus heteroclitus Beal, Clifford, Kraus, McGowan, Moring
Silversides 51,94, 118, 141, 142, 255, 288, 419,
Moriidia species Clitford, McGowan, Moring
Fourspine stickleback 28, 118, 142, 169, 255, 288, 439, 440,
Apeltas quadracus Clitford, McGowan, Moring
Threespine stickleback 28, 39, 61, 118, 123, 142, 169, 255, 288, 435, 439, 440,
Gaslarostous aculeatus Clitford, McGowan, Moring
Ninagpine stickleback 28, 39, 51, 118, 123, 142, 169, 288, 439, 440,
Pungltivs pungitivs Clifford, McGowan, Mering
Northern pipefish 51, 142, 248, 255,
Syngnathus fuscus Beal, Clifford, Kraus, Moring
Northern searobin 61, 142, 350,
Prionotus carolinus Clitford, Kraus, Morina
Grubby 51, 142, 255, 259, 288, 414,
Myoxocephalus aensus Clifford, Moring
Longhom sculpin 51,84, 142, 255, 250, 288, 414, 415, 419, 421,
Myoxocephalus octodecemspinosus | Beal, Clifford, Kraus, McGowan, Moring
Shotthorn sculpin 51, 64, 142, 255, 259, 288, 414, 415,
Myoxocephalus scorpius Beal, Clitford, Kraus, McGowan, Mering
White perch 39, 51, 123, 142, 169, 392,
Morone americana Clifford, Marancik, McGowan, Moring
Striped bass 17, 40, 56, 123, 140, 142, 419, 426,
Morone saxatilis Clifford, Marancik, McGowan, Moring
Bluefish 40, 51, 123, 142, 287, 327, 419,
Pomatomus saltatrix Clifford, McGowan, Mering
Scup 51, 142, 290, 419,
Stenotomus chrysops Clifford, McGowan, Moring
Tautog 29, 51, 142, 419,
Tautoga onitls Clifford, Moring
Cunner 29, 51, 142, 288, 419,
Tautogolabrus adspersus Clifford, McGowan, Moring
Ocean pout 51, 64, 142, 255, 259, 419, 421,
Macrozoarces americanus Clifford, McGowan, Moring
Rock gunnet 51, 142, 253, 288, 289, 360, 414, 415,
Pholis gunnelius Beal, Clifford, Kraus, McGowan, Moring
American sandlance 30, 61, 142, 255, 288, 306, 382, 414, 419, 438,
Ammodytes americanus Baal, Clifford, Kraus, McGowan, Moring
Allantle mackerel 40, 51, 64, 123, 142, 255, 259, 419,
Scomber scombrus Beal, Clifford, Kraus, Moring
Butterfish 51, 64, 142, 255, 259, 208, 419,
Peprilus triacanthus Clitford, Moring
Windowpane flounder 51, 64, 142, 255, 259,
Scophthalmus aguosus Clifford, Moring
American plaice 51, 142, 255, 259, 419, 421,
Hippoglossoldes platessoides Clifford, McGowan, Moring
Winter fiounder 63,64, 142, 255, 259, 275, 288, 414, 419, 421, 422,
Pleuronectes americanus Clifford, McGowan, Maring
Yellowtail flounder 51, 64, 118, 142, 255, 259, 419,
Pleuronectes ferrugineus Clifford, McGowan, Moring
Smocth flounder 27,51, 142, 255, 414,
Pleurcnectes putnami Clifford, Moring

Numbers correspond to references listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed In Appendix 5, pp. 197-199.
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Appendix 4, continued. Table of references and personal communications

Species Blue Hill Bay
Blue mussel 77, 142, 211, 238, 240, 264, 310, 311, 337, 344, 419,

Mytilus eduiis Barr, Beal, Clifford, Dearbom, Knowlton, Kraus, McGowan, Mcring
Sea scallop 34, 47, 142, 253, 295, 333, 337, 344, 379, 419,

Placopecten magellanicus Barr, Beal, Clifford, Dearborn, Knowlton, Kraus, McGowan, Mcring

American oyster
Crassostrea virginica

142, 158, 337, 371,
Barr, Beal, Clitford, Dearborn, Knowiton, Kraus, McGowan, Moring

Northarn quahog 142, 337, 393,

Mercenatia mercenaria Barr, Beal, Clifford, Dearbom, Knowiton, Kraus, McGowan, Moring
Softshell clam 142, 239, 240, 308, 337, 344, 419,

Mya arenaria Barr, Beal, Clifford, Dearborn, Knowlton, Kraus, McGowan, Moring
Grass shrimp 9, 337, 433,

Palaemonetes pugio Barr, Beal, Clifford, Dearborn, Knowlton, Kraus, Moring
Northern shrimp 142, 182, 331, 380, 419, 433,

Pandalus borealis Barr, Clifford, Dearborn, Knowlton, McGowan, Moring
Savenspine bay shrimp 99, 100, 129, 142, 176, 337, 344,

Crangon septemspinosa Barr, Beal, Clifford, Dearborn, Knowlton, Kraus, McGowan, Moring
American lobster 84, 97, 110, 142, 217, 257, 259, 337, 351, 419,

Homarus americanus Beal, Clifford, Dearborn, Knowlton, Kraus, Krouse, McGowan, Moring
Jonah crab 142, 201, 218, 219, 258, 337, 344, 433,

Cancer borealis Barr, Beal, Clifford, Dearbom, Knowiton, Kraus, Krouse, McGowan, Moring
Atlantic rock crab 52, 142, 2186, 218, 219, 337, 344, 362, 433,

Cancer lrroratus Barr, Beal, Clitford, Dearborn, Knowlton, Kraus, Krouse, McGowan, Moring
Green crab 50, 83, 337, 428, 433, 434,

Carginus maenus Barr, Boal, Clifford, Dearborn, Knowlton, Kraus, McGowan, Moring

Green sea urchin
Strongylocentrotus droebachiensis

78, 142, 185, 186, 337, 344, 372, 419,
Barr, Beal, Clifford, Dearborn, Knowiton, Kraus, McGowan, Moring

Spiny dogfish 38, 51, 64, 92, 142, 202, 255, 259, 304, 344, 370, 419,
Squalus acanthias Clifford, McGowan, Moring
Skates 51, 84, 142, 255, 259, 276, 344, 370, 419, 421,
Raja species Clitford, Moring
Shortnose sturgeon 17, 51, 108, 142, 161, 370, 419,
Acipansar brevirostrum Clifford, Marancik, Moring, Squiers'
Atlantic sturgecon 17,51, 142, 161, 255, 370, 405,
Acipenser oxyrhynchus Clifford, Marancik, Moring, Squiers
Amarican &gl 17, 368, 51, 137, 142, 145, 184, 255, 288, 344, 370, 414,
Anguilla rosirata Beal, Clifiord, Kraus, Marancik, McGowan, Moring, Squiers
Blueback herring 17,36, 51, 142, 251, 255, 259, 294, 402, 419,
Alosa aestivalis Beland, Clifford, Marancik, Moring, Squiers
Alewife 17, 36, 51, 142, 251, 255, 2508, 294, 402, 419, 421,
Alosa pseudoharengus Beal, Clifford, Kraus, Marancik, Moring, Squiers

American shad
Alosa sapidissima

17, 38, 51, 108, 142, 265, 419, 427,
Beland, Clifford, Marancik, McGowan, Moring, Squiers

Atlantlc menhaden 51, 118, 142, 354, 419,
Brevoontia tyrannus Clifford, McGowan, Moring, Squiers

Atlantic hetring 51, 84, 89, 80, 101, 102, 118, 165, 168, 167, 168, 208, 381, 396, 414, 415, 416, 417,
Clupeg harengus Beal, Clifford, Kraus, McGowan, Moring, Squiers

Rainbow smelt
Osmerus mordax

17, 36, 51, 82, 84, 142, 144, 169, 255, 250, 414, 419, 421,
Beal, Clifford, Kraus, McGowan, Moring, Squiers

Melanogrammus aeglefinus

Atlantic salmon 17, 24, 25, 36, 39, 42, 51, 108, 142, 255, 358, 419,

Salmo salar Beal, Beland, Clifford, Kraus, Maranclk, McGowan, Moring, Squiers
Atlantic cod 51, 64, 142, 255, 259, 344, 370, 419, 421,

Gadus morhua Clifford, McGowan, Moring
Haddock 51, 53, 142, 255, 259, 344, 370, 419, 421,

Clifford, Moring

Siivar hake

8, 51, 64, 142, 255, 259, 370, 419, 421,

Merluccius bilinearis Clifford, Moring
Atlantic tormcod 36, 51, 142, 2585, 338, 398, 414,
Microgadus tomcod Clifford, McGowan, Moring

Numbers correspond to references listed in Appendix 6, pp. 201-221,
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Species Blue Hill Bay, continued

Pollock 51, 64, 118, 142, 255, 259, 269, 288, 419, 421,
Pollachius virens Clifford, Moring

Rad hake 51, 142, 159, 255, 259, 285, 302, 419,
Urophycis chuss Clifford, Moring

White hake 51, 64, 138, 142, 255, 259, 265, 288, 302, 344, 418, 421,
Urophycis tenuis Clifford, McGowan, Moring

Mummichogs 2, 36, 51, 118, 142, 169, 255, 288, 344, 419,
Fundulus heteroclitus Beal, Clifford, Kraus, McGowan, Moring

Silversides 51,94, 118, 141, 142, 255, 288, 344, 419,
Menidia spedies Clifford, McGowan, Moring

Fourspine stickleback 28, 118, 142, 169, 255, 288, 344, 439, 440,
Apeltas quadracus Clifford, McGowan, Moring

Threaspine stickleback 28, 36, 51, 118, 142, 160, 255, 288, 344, 435, 439, 440,

Gastorosteus aculeatus

Clifford, McGowan, Moring

Ninespline stickleback

28, 36, 51, 118, 142, 169, 288, 344, 439, 440,

Myoxocephalus asneus

Pungitius pungitius Clifford, McGowan, Moring
Northern plpefish 51, 142, 248, 255, 344,

Syngnathus fuscus Beal, Clifford, Kraus, Moring
Northern searchin 51, 142, 350,

Prionotus carolinus Clifford, Kraus, Moring
Grubby 51, 142, 255, 269, 288, 414,

Clifford, Moring

Longhorn sculpin
Myoxocephalus octodecamspinosus

51, 64, 142, 255, 259, 288, 344, 414, 415, 419, 421,
Beal, Clifford, Kraus, McGowan, Moring

Shorthorn sculpin
Myoxocephalus scorpius

51, 84, 142, 255, 259, 288, 414, 415,
Beal, Clifford, Kraus, McGowan, Moring

White perch 36, 51, 142, 189, 392,
Morone ameticana Clitford, Marancik, McGowan, Moring
Striped bass 17, 36, 56, 140, 142, 418, 428,
Morone saxatilis Clifford, Marancik, McGowan, Moring
Bluefish 38, 51, 142, 287, 327, 419,
Pomatomus saltatrix Clifford, McGowan, Moring
Scup 51, 142, 290, 419,
Stenotomus chrysops Clitford, McGowan, Moring
Taulog 29, 51, 142, 419,
Tautoga onitis Clifford, Moring
Cunner 29, b1, 142, 288, 419,
Tautogolabrus adspersus Clifford, McGowan, Moring
Ocean pout 51, 64, 142, 255, 259, 419, 421,
Macrozoarces americants Clifford, McGowan, Moring
Rock gunnel 51, 142, 255, 288, 289, 344, 360, 414, 415,
Pholis gunnalius Beal, Clitford, Kraus, McGowan, Moring
American sandlance 30, 51, 142, 2565, 288, 306, 382, 414, 419, 438§,
Ammodytes americanus Beal, Clifford, Kraus, McGowan, Moring
Atlantic mackerel 36, 51, 64, 142, 255, 259, 419,
Scomber scombrus Beal, Clitford, Kraus, Mering
Butterfish 51, 64, 142, 255, 259, 296, 419,
Paprilus triacanthus Clifford, Moring
Windowpane flounder 51, 84, 142, 255, 250,
Scophthalmus aquosus Clitford, Moring

American plaice
Hippoglossoides platessoidas

51, 142, 255, 259, 419, 421,
Clitford, McGowan, Moring

Wintar floundar
Pleuronactes amsricanus

63, 64, 142, 255, 259, 275, 288, 344, 414, 419, 421, 422,
Clifford, McGowan, Moring

Yellawtail flounder
Plauronectes ferrugineus

51,64, 118, 142, 255, 258, 419,
Clifford, McGowan, Moring

Smooth flounder
Pleuroniectes putnami

27,51, 142, 255, 414,
Clifford, Moring

Numbers cofrespond to references listed in Appendix 8, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Appendix 4, continued. Table of references and personal communications

Species Penobscot Bay
Blue musse! 21, 77, 264, 311, 315, 317,

Mytilus edulis Barr, Knowlton, McGowan, Moring
Sea scallop 23, 34, 315, 317, 379,

Placopecten mageilanicus Bearborn, Knowlton, McGowan, Moting
American oyster 142, 158, 240, 419,

Crassostrea virginica Barr, Knowlton, McGowan, Moring
Northarn quahog 21, 315, 317, 419,

Mercenaria mercenatia Barr, Knowiton, McGowan, Moring
Softshell clam 21, 142, 315, 317,

Mya arenaria Barr, Knowiton, McGowan, Moring
Grass shrimp 21, 142, 419, 433,

Palasmonetas pugio Barr, Dearborn, Knowlton
Northern shrimp 75, 142, 182, 380, 433, .

Pandalus borealis Barr, Knowiton, McGowan, Moring
Sevensplne bay shrimp 129, 176, 419, 433, .

Crangon septemspiriosa Barr, Dearborn, Knowlton, McGowan, Moring
American lobster 16, 64, 142, 170, 198, 217, 433,

Homarus americanus Barr, Dearborn, Knowlton, Krouse, McGowan, Moring
Jonah crab 142, 219, 362,

Cancer borealis Barr, Dearborn, Knowlton, Krouse, McGowan, Moring
Atlantic rock crab 142, 218, 362, 419, 433,

Cancer irroratus Batrr, Knowiton, Krouse, McGowan, Moring
Green crab 4, 50, 83, 419, 433,

Carcinus maenus Barr, Dearborn, Knowlton, McGowan, Moring

Green sea urchin
Strongylocentrotus drosbachiensis

21, 78, 188, 315, 317,
Barr, Dearborn, Knowlton, McGowan, Mering

Spiny dogfish 7,21, 51, 317,
Squalus acanthias Daarborn, McGowan, Moring
Skates 7, 21, 51, 317,
Raja species Moring
Shortnose sturgeon 51, 142, 272, 370, 386, 387,
Acipenser brevirostrum Marancik, Moring, Squiers
Atlantic sturgeon 7,37, 51,386,
Adipanser oxyriynchus Marancik, Moring, Squiers
American oel 37, 51,137,373,
Anguilla rostrata Marancik, McGowan, Moring
Biveback herring 7, 21, 37, 315, 317,
Alosa aestivalis Fay, Maranclk, Moring, Squiers
Alewile 7, 37, 64, 2509, 3156, 317,
Alosa pseudcharengus Fay, Marancik, Moring, Squlers
American shad 7,37, 259, 317, 387,
Alosa sapidissima Baum, Marancik, McGowan, Moring, Spencer, Squiers
Atlantic menhaden 7,64, 258, 315, 421,
Brevoortia tyrannus McGowan, Moring
Atlantic herring 7,64, 101, 165, 166, 259, 315, 317, 400, 421,
Clupea harengus McGowan, Moring
Rainbow smelt 7,21, 144, 282, 315, 317,
Osmerus mordax Maranclk, Moring, Squiers
Atlantic salmon 25, 37, 38,41, 1586,
Salmeo salar Baum, Beland, Fay, McGowan, Moring, Spencer, Squiers
Atlantic cod 7,21, 51, 79, 315, 317, 335, 421,
Gadus morhua McGowan, Moring
Haddock 7, 51, 64, 259, 315, 317,
Melanogrammus aeglefinus Moring
Sllver hake 7,21, 561, 64, 259, 315, 317,
Merluccius bilineatis Meoring
Atlantic tomecod 7,21, 51, 318, 317, 398,
Microgadus tomeod McGowan, Moring

Numbers correspond to refersnces listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Species Penobscot Bay, continued

Pollock 7, 21, 51, 64, 79, 259, 315, 317,
Pollachius virens Moring

Red hake 7,21, 51,64, 79, 315, 817,
Urophycdis chuss Moring

White hake 7,21, 51, 84, 79, 315, 317,
Urophycis tenuis McGowan, Moring

Mummichogs 7,21, 31, 37, 317,
Fundulus heteroclitus Dearborn, McGowan, Mcring

Silversides 7,21, 31, 315, 317,
Menidia species Moring

Fourspine stickleback 7,21, 28, 315, 317, 440,
Apesites quadracus McCGowan, Moring

Threespine stickleback 7,21, 28, 315, 317, 440,
Gasilerosteus aculeatus McGowan, Moring

Ninaspine stickleback 7,28, 315, 317, 440,
Pungitius pungitius McGowan, Moring

Northern pipefish 7,181, 248, 315,
Syngnathus fuscus Moring

Northern searobin 7,51, 84, 315, 317, 421,
Prionotus carolinus Moring

Grubby 7,21, 51, 315,317,
Myoxocephalus aeneus Moring

Longhom sculpin
Myoxocephalus octodecemspinosus

7,21, 51, 64, 259, 315, 317,
McGowan, Moring

Shorthorn sculpin

7,21, 51, 64, 315, 317,

Myoxocephalus scorpius McGowan, Moring
White perch 7,37,51,
Morone americana Maranclk, McGowan, Moring, Squiers
Striped bass 7,37,
Morone saxatilis Baum, Marancik, Moting, Spencer, Squiers
Bluefish 7,21, 51, 315,
Pomatomus saltatrix McGowan, Moring
Scup 7,21, 51, 289, 315, 317,
Stenotomus chrysops Moring
Tautog 7, 21,51, 315, 317,
Tautoga onitis Blackwall, Moring
Cunner 7,29, 61,
Tautogolabrus adspersus McCowan, Moring
Oceoan pout 7, 21, 64, 259, 315, 317, 421,
Macrozoarces americanus McGowan, Moring
Rock gunnel 7,21, 51, 289, 315, 360, 414,
Pholls gunnellus McGowan, Moring
American sandlance 7,21, 51, 288, 315, 317, 436,
Ammodytes americanus McGowan, Moring
Atlantic mackers! 7,21, 51, 291, 315,
Scomber scombrus McGowan, Moring
Butterfish 7, 51,84, 79, 259, 315,
Peprilus triacanthus Moring
Windowpane flounder 7,21, 315,
Scophthalmus aquosus Moring

American plaice
Hippoglossoides platessoides

7,21, 64, 79, 2589, 315,
McGowan, Mering

Winter flounder 7, 84, 79, 259, 315,
Plouronectas ameticanus Moring

Yellowtall flounder 7,21, 84, 79, 258, 315, 421,
Pleuronectes ferrugineus McGowan, Moring

Smooth floundar 7,51, 79, 259, 315, 317, 421,
Plauronectes putnami Maoring

Numbers correspond to references listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199,
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Appendix 4, continued. Table of references and personal communications

Species Muscongus Bay
Blue mussal 77, 260, 311, 343,

Mytilus edulfs Chenoweth, Larsen, Moring, Shumway
Sea scallop 34, 142, 264, 295, 379,

Placopecten magelianicus Chenoweth, Larsen, Moring, Schick, Shumway
American oyster 142, 158, 240, 419,

Crassostrea virginica Chenoweth, Larsen, Moring, Shumway
Northern quahog 71, 239, 393, 419,

Mercenaria mercenaria Chenoweth, Larsen, Moring, Shumway
Softshell clam 71, 142, 260, 419,

Mya arenaria Chenoweth, Larsen, Moring, Shumway
Grass shrimp 142, 163, 336, 399, 419, 433,

Palaemonetes pugic Chenoweth, Larsen, Moring, Shumway
Northern shrimp 142, 182, 259, 380, 419, 433,

Pandalus borealls Chenoweth, Larsen, Moring, Schick, Shumway

Sevenspine bay shrimp
Crangon septemspinosa

129, 176, 419, 433,
Chenoweth, Larsen, Moring, Shumway

American lobster

16, 142, 196, 217, 220, 419, 433,

Carginus maenus

Homarus americanus Chenoweth, Krouse, Larsen, Moring, Shumway
Jonah crab 142, 218, 260, 362, 399, 419, 433,

Cancer borealis Chenoweth, Krouse, Larsen, Moring, Shumway
Atlantic rock crab 142, 218, 218, 219, 260, 362, 389, 419, 433,

Cancar irroratus Chenoweth, Krouse, Larsen, Moring, Shumway
Green crab 4,50, 83,419, 433,

Chenoweth, Krouse, Larsen, Moring, Shumway

Green sea urchin
Strongylocentroliis drosbachiensis

78, 188, 325, 419,
Chenoweth, Larsen, Moring, Shumway

Spiny dogfish 51, 154, 172, 259, 260, 419,

Squalus acanthias Chenowaeth, Langton, Moring
Skates 51, 154, 227, 259, 260,

Raja species Chenoweth, Moring
Shortnose sturgeon 51, 142, 155, 272, 386, 399, 419,

Acipenser brevirostrum Chenoweth, Moring, Squiers
Atlantic sturgeon 51, 142, 155, 272, 386, 399, 419,

Acipenser oxyrhynchus Chenoweth, Moring, Squiers
American est 51, 76, 260, 283, 373,

Anguilla rostraia Chenoweth, Moring, Squiers
Bluaback herring 142, 260, 345, 419,

Alosa aestivalis Chenowsth, Moring, Squiers
Alewife 142, 260, 345, 419,

Alosa pseudoharengus Chenoweth, Libby, Moring, Squiers
American shad 280, 345, 387,

Alosa sapidissima Chenoweth, Moring, Squiers

Atlantic menhaden
Brevoortia tyrannus

51, 76, 142, 260, 345, 419,
Chenoweth, Moring, Nutting, Stevensen

Mslanogrammus asglefinus

Atlantic herring 51, 76, 142, 345, 404, 419,
Clupea harengus Chenoweth, Moring, Nutting, Stevenson
Rainbow smalt 51, 76, 144, 260, 282, 345, 370,
Osmerus mordax Chenoweth, Moring, Squiers
Atlantic salmon 41, 280, 283,
Salmo salar Chenowsth, Moring, Squlers
Atiantic cod 51, 76, 154, 225, 226, 227, 228, 229, 232, 259, 260, 335, 345,
Gadus morhua Chenoweth, Moring
Haddock 61, 53, 76, 225, 226, 227, 228, 229, 232, 259, 335, 383,

Chenoweth, Morlng

Silver haka
Merluccius biiinearis

51, 142, 154, 225, 228, 227, 228, 229, 232, 259, 260, 419,
Chenoweth, Moring

Atlantic tomcod
Microgadus tomcod

a1, 51, 154, 225, 226, 227, 228, 229, 232, 2509, 260, 308,
Chenoweth, Moring

Numbers correspond to references listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Species Muscongus Bay, continued

Pollock 51, 76, 154, 225, 226, 227, 228, 229, 232, 259, 260, 419,
Pollachius virens Chenowsth, Moring

Red hake 51, 164, 225, 226, 227, 228, 229, 232, 259, 260, 419,
Urophycls chuss Chenoweth, Moring

White hake 31, 76, 225, 226, 227, 228, 229, 232, 259, 280, 419,
Urophycdis tenuls Chenowaeth, Moring

Mummichogs 31, 223, 260, 283, 413, 419,
Fundulus heteroclits Chenoweth, Moring

Sllversides 31, 51, 76, 95, 223, 280, 404, 413,
Menldia spacies Chenoweth, Moring

Fourspine stickleback 28, 31, 51, 76, 223, 260, 288, 404, 413, 440,
Apoltes quadracus Chencoweth, Mering

Threespine stickleback 28, 51, 223, 280, 283, 288, 404, 413, 440,
Gaslorosteus aculeatus Chenoweth, Moring

Ninespine stickieback 28, 51, 223, 260, 283, 288, 404, 413, 440,
Pungitius pungitius Chenoweth, Moring

Northern pipefish 31, 51, 181, 223, 248, 2680, 404, 413,
Synagnathus fuscus Chenoweth, Moring

Northern searobin 51, 154, 225, 228, 227, 228, 229, 232, 259, 260, 404,
Prionotus carolinus Chenoweth, Moring

Grubby 51, 76, 1564, 225, 228, 227, 228, 229, 232, 259, 260,
Myoxocephalus aensus Chenoweth, Moring

Longhom sculpin
Myoxocephalus octodecernspinosus

51, 76, 154, 172, 225, 228, 227, 228, 229, 232, 259,
Chenoweth, Moring

Shorthorn sculpin 51, 78, 154, 172, 225, 228, 227, 227, 228, 229, 232, 259, 260,
Myoxocephalus scorpius Chenoweth, Moring

White perch 51, 260, 283, 345, 404,
Morone americana Chenoweth, Moring

Striped bass 23, 51, 58, 260, 283, 428,
Morone saxatilis Chenowath, Moring, Squiers

Bluefish 61, 78, 260, 325, 419,
Pomatomus saltatrix Chenoweth, Moring, Squiers

Scup 51, 154, 225, 226, 227, 228, 229, 232, 258, 260,
Stenotomus chrysops Chenoweth, Moring

Tautog 51, 78, 154, 225, 226, 227, 228, 229, 232, 232, 259, 2580, 419,
Tautoga onitis Chenoweth, Moring

Cunner 29, 51, 76, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Tautogolabrus adspersus Chenoweth, Moring

Ocean pout 51, 78, 154, 225, 226, 227, 228, 229, 232, 250, 260,
Macrozoarces ameticanus Chenoweth, Moring

Rock gunnel 51, 78, 154, 260, 288, 289, 360, 419,
Pholis gunnelius Chenowaeth, Moring

American sandlance 61, 76, 280, 288, 325, 404, 436,
Ammodytes americanus Chenoweth, Moring

Atlantic mackeral 51, 76, 260, 325, 345, 419,
Scomber scombrus Chenoweth, Moring, Nutting, Squiers, Stevenson

Butterfish 51, 76, 260, 296, 325, 345, 419,
Paprilus tacanthus Chenowath, Moring, Nutting, Squiars

Windowpane floundar 164, 225, 228, 227, 228, 229, 232, 259, 280,
Scophthalmus aguosus Chenowaeth, Moring

American plaice
Hippoglossoldes platessoldes

51, 154, 225, 226, 227, 228, 229, 232, 259, 260,

Chenoweth, Moring

Winter flounder 154, 225, 226, 227, 228, 229, 232, 259, 260, 275, 419,
Plsuronectes americanus Chenowath, Moring

Yellowtall flounder 76, 154, 225, 226, 227, 228, 229, 232, 259, 260, 419,
Pleuronectes ferrugineus Chenoweth, Moring

Smooth floundar 51, 76, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Plauronectes putnami Chenoweth, Moring

Numbers correspond to references listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Appendix 4, continued. Table of references and personal communications

Species Damariscotta River
Blue musse! 343, 77, 311, 260,
Mytilus edulis Moring, Chenoweth, Shumway, Hurst, Larsen
Sea scallop 379, 295, 142, 264,
Placopecten magellanicus Schick, Chenowsth, Shumway, Hurst, Moring, Larsen

Amarican oyster
Crassostrea virginica

142, 419, 240, 158,
Hurst, Shumway, Moring, Chenoweth, Creaser, Larsen

Northern quahog 419, 393, 71, 240,

Mercenaria mercenaria Hurst, Chenoweth, Moring, Shumway, Creaser, Larsen
Softshell clam 419, 142, 71, 260,

Mya arenafia Hurst, Shumway, Chenoweth, Moring, Larsen, Moring
Grass shrimp 433, 399, 419, 142, 336, 163,

Palaemonetes pugio Larsen, Shumway, Moring, Perking, Chenoweth
Northern shrimp 433, 419, 182, 142, 380, 259,

Pandalus borealis Shumway, Larsen, Schick, Moring, Chenoweth
Sevenspine bay shrimp 176, 433, 419, 129,

Crangon septemspinosa Larsen, Moring, Chenoweth, Perkins, Shumway
American lobster 142, 220, 419, 433, 16, 196, 217,

Homarus americanus Krouse, Larsen, Moring, Chenoweth
Jonah crab 260, 433, 219, 419, 3589, 362, 142,

Cancer borealis Krouse, Moring. Chanoweth, Shumway, Larsen
Atlantic rock crab 433, 218, 260, 419, 142, 399, 362, 219, 216,

Caricer jrroratus Krousa, Larsen, Chenoweth, Moring
Green crab B0, 419, 433, 83, 4,

Carcinus maenus

Moring, Chenoweth, Larsen

Green sea urchin
Strongylocentrotus drosbachiensis

419, 78, 325, 188,
Maoring, Chenowsth, Larsen

Spiny dogfish 51, 419, 260, 164, 172,
Squalus acanthias Perkins, Moring, Chenoweth
Skates 51, 227, 154, 280,
Raja species Moring, Chenoweth
Shortnose sturgeon 51, 142, 399, 419, 272, 155,
Acipenser bravirostrum Squiers
Atlantic sturgecn 51, 142, 399, 419, 272, 155,
Aclpenser oxyrhynchus Squiers
American eel 51, 260, 283, 76, 373,
Anguilla rostrata Maring, Sauiars, Chenoweth
Bluaback herring 280, 345, 419, 142,
Alosa aestivalis Squiers, Moring
Alewife 345, 260,
Alosa pseudoharengus Libby, Squiers
American shad 387, 345, 260,
Alosa sapidissima Sguiers, Moring
Atlantic menhaden 345, 76, 260, 142, 419, 51,

Brovoortia tyrannus

Stevanson, Moring, Chenoweth

Atlantic herring

419, 51, 345, 76, 404, 142,

Cilupea harengts Stevenson, Moring, Chenowath
Rainbow smelt 282, 260, 51, 370, 144, 345, 76,
Osmerus mordax Squiers
Atlantic salmon 24, 25,109,
Salmo salar Squiers, Moring
Atlantic cod 76, 51, 260, 154, 345, 335, 232, 225, 226, 227, 228, 229, 259,
Gadus morhua Largton, Moring, Chenoweth
Haddock £3 335, 383, 76, 51, 232, 225, 226, 227, 228, 229, 259,

Melanogrammus aeglefinus

Langton, Chenowath, Moring

Silver hake

280, 154, 51, 419, 142, 232, 225, 228, 227, 228, 229, 259,

Merluccius bilinsatis Langton, Moring, Chanoweth
Atlantic tomeod 398, 51, 31, 154, 260, 232, 225, 226, 227, 228, 229,
Microgadus tomecod Moring, Chenoweth, Langton

Numbers correspond to references listed In Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Species Damariscotta River, continued

Pollock 260, 76, 419, 154, 51, 66, 259,
Pollachius virens Schick, Moring, Langton, Chenoweth

Red hake 51,419, 260, 154, 232, 225, 226, 227, 228, 229, 259,
Urophycdis chuss Schick, Chenoweth, Moring

White hake 419, 78, 260, 232, 2258, 226, 227, 228, 229, 259,
Urophycdis tentis Chenowsth, Moring

Mummichogs 31, 223, 260, 283, 413, 419,
Fundulus heteroclitus Chenowath, Moring

Silvarsides 31, 51, 76, 95, 223, 260, 404, 413,
Menidia spacies Chenoweth, Moring

Fourspine stickleback 28, 31, 51, 76, 223, 260, 288, 404, 413, 440,
Apeltes guadracus Moring

Threespine stickleback 28, 51, 223, 260, 283, 288, 404, 413, 440,
Gaslerosteus actieatus Chenowath, Moring

Ninespine stickleback 28, 51, 223, 260, 283, 288, 404, 413, 440,
Pungitius pungitius Chenoweth, Moring

Northern pipefish 31, 51, 181, 223, 248, 260, 404, 413,
Syngnathus fuscus Chenoweth, Moring

Northern searchin 51, 154, 225, 226, 227, 228, 229, 232, 259, 260, 404,
Prionotus carolinus Chenoweth, Moring

Grubby 51, 76, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Myoxocephalus asneus Chenoweth, Moring

Longhom sculpin
Myoxocephaltis octodecemspinosus

51, 76, 154, 172, 225, 226, 227, 228, 229, 232, 259,
Chenowath, Moring

Shorthorn sculpin

51, 76, 154, 172, 225, 226, 227, 228, 229, 232, 259, 260,

Myoxocephalus scorpius Chenoweth, Moring

White perch 51, 280, 283, 345, 404,
Morone americana Chenowaeth, Moring

Striped bass 23, 51, 56, 260, 283, 426,
Morone saxatilis Chenoweth, Moring, Squiers

Bluefish 51, 76, 260, 325, 419,
Pomatomus saltatrix Chenowath, Moring, Squiers

Scup 51, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Stonotomus chrysops Chenoweth, Moring

Tauteg 81, 76, 154, 225, 226, 227, 228, 229, 232, 232, 258, 260, 419,
Tautoga onitis Chenoweth, Langton, Mering

Cunner 29, 51, 76, 154, 225, 228, 227, 228, 229, 232, 259, 260,
Tautogolabrus adspersus Chenowath, Langton, Moring

Ccsan pout 51, 76, 154, 225, 228, 227, 228, 229, 232, 259, 260,
Macrozoarces armericanus Chencweth, Moring

Rock gunnel 51, 78, 154, 260, 288, 289, 360, 419,
Pholis gunnelius Chenoweth, Moring

American sandlance 51, 76, 260, 288, 325, 404, 436,
Ammodytas americanus Chenoweth, Moring

Atlantic mackerel 51, 76, 260, 325, 345,
Scombar scombrus Chenoweth, Moring, Squiers

Butterfish 51, 76, 260, 296, 325, 345, 419,
Peprilus triacanthus Chenoweth, Moring, Squiers

Windowpane flounder 51, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Scophthalmus agquosus Chenoweth, Langton, Moring

American plaice
Hippoglossoides platossoidas

51, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Chenoweth, Langten, Moring

Winter flounder
Pleuronectes americanus

164, 225, 226, 227, 228, 229, 232, 259, 260, 275, 419,
Chenoweth, Langton, Moring

Yellowtall flounder
Pleuronectes ferrugineus

78, 154, 225, 228, 227, 228, 229, 232, 259, 260, 419,
Chenoweth, Langton, Moring

Smocth flounder
Pleuronectes putnami

51, 76, 154, 225, 228, 227, 228, 229, 232, 259, 260,
Chenoweth, Langton, Moring

Numbers correspond to references listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199,
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Appendix 4, continued. Table of references and personal coimmunications

Species Sheepscot River
Blue mussel 77, 280, 311, 343,

Mvtilus sdulis Chenowaeth, Creaser, Moring, Shumway
Sea scallop 34, 142, 295, 379,

Flacopectsn magelianicus Chenowseth, Creaser, Schick, Shumway

Amarican oyster
Crassostrea virginica

142, 158, 240, 419,
Chenoweth, Creaser, Moting, Shumway

Nerthern quahog 71, 239, 398, 419,

Mercenarla mercenaria Chenowath, Creaser, Larsen, Moring, Shumway
Softshell clam 71, 142, 260, 419,

Mya arenaria Chenoweth, Creaser, Larsen, Moring, Shumway
Grass shrimp 142, 163, 399, 419, 433,

Palasmonsetes pugio Chengoweth, Larsen, Perkins
Notthern shrimp 142, 182, 380, 419, 433,

Pandalus borealis Chenowath, Perkins, Schick, Shumway
Sevenspine bay shrimp 129, 176, 419, 433,

Crangon ssptemspinosa

Chenoweth, Creaser, Larsen, Perkins

American lobster

18, 142, 168, 217, 220, 419, 433,

Homarus amesricanus Chenowath, Creaser, Krouse, Moring
Janah ¢rab 142, 219, 2680, 362, 399, 419, 433,

Cancer borealis Chenowaeth, Krouse, Larsen, Moring -
Atlantic rock crab 142, 216, 218, 219, 260, 362, 399, 419, 433,

Cancer irroratus Chenoweth, Krouse, Larsen, Shumway -
Green crab 4, 50, 83, 419, 433,

Carcinus maenus Chenoweth, Moring

Green sea urchin
Strongvilccentrotus droebachiensis

78, 186, 325, 419,
Chenoweth, Creaser, Larsen

81, 154, 172, 225, 226, 227, 228, 229, 232, 259, 260, 345, 419,

Spiny dogfish
Squalus acanthias Chenowaeth, Langton, McCleave, Moring, Perking

Skates 61, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Aaja spacles Chenowaeth, Langton, McCleave, Moring, Perkins:

Shornose sturgeon 51, 142, 272, 386,
Acipenser bravirostrum McCleave, Squiers

Atlantic sturgeon 61, 142, 155, 272, 388, 399, 419,
Acipanser oxyrhynchus Squiers

American ee! 18, 19, 20, 51, 76, 146, 147, 148, 260 373,385, 389, 390, 391,
Angulllz rostrata Squlers

Blueback herring 18, 19, 20, 146, 147, 148, 260, 345, 385, 389, 390 391,
Alosa aestivalls McCleave, Squiers

Alewifo 18, 19, 20, 148, 260, 345, 385, 389, 390, 391,
Alosa psaudoharengus McCleave, Squiars

American shad 18, 19, 20, 108, 148, 147, 148, 260, 345, 385, 389, 301, 391,
Alosa sapidissirma McCleave, Squiers

Atlantic menhaden
Brevoortia tyrannus

51, 76, 142, 260, 345, 419,
Chenoweth, McCleave, Moring, Nutting, Stevenson

Atiantic herring 51, 78, 142, 345, 404, 419,
Clupea harengus Chenowaeth, McCleave, Moting, Nutling, Stevenson

Rainbow smelt 51, 76, 144, 280, 282, 345, 370,
Osmorus mordax McCleave, Sguiers

Atlantic salmon 18, 19, 20, 41, 148, 147, 148, 260, 283, 385, 389, 390, 301,
Salmo salar Beland, McCleave, Squiers

Attantic cod 61, 76, 79, 164, 225, 226, 227, 228, 229, 232, 259, 280, 335, 345,
Gadus morhua Chenoweth, Langton, Moring, Perking

Haddock 51, 53, 76, 225, 226, 227, 228, 229, 232, 259, 335, 383,

Melanogrammus aeglefinus

Chenoweth, Langton, Moring, Perking

Silver hake

51, 142, 154, 225, 226, 227, 228, 229, 232, 259, 260, 419,

Merluccius bilinearis Chenoweth, Langton, McCleave, Moring, Perkins
Atlantic tomcod 31, 51, 154, 225, 226, 227, 228, 229, 232, 260, 358,
Microgadus tomeod Chenoweth, Langlion, McCleave, Moring, Perkins

Numbers correspond to references iisted in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-189.
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Species

Sheepscot River, continued

Syngnathus fuscus

Poliock 51, 76, 154, 225, 226, 227, 228, 229, 232, 259, 260, 419,
Pollachius virens Chenoweth, Langton, McCleave, Moring
Red hake 51, 164, 225, 226, 227, 228, 229, 232, 259, 260, 419,
Urophycis chuss Chenoweth, Langton, McCleave, Maring, Perking
White haka 76, 205, 226, 227, 228, 220, 232, 259, 260, 419,
Urophycdis tenufs Chencweth, Langton, McCleave, Moting, Perking
Mummichogs 31, 223, 260, 283, 413, 419,
Fundulus heteroclitus Chenoweth, McCleave, Moring
Silversides 31, 51, 76, 95, 223, 260, 404, 413,
Menidia species Chenoweth, McCleave, Moring
Fourspine stickleback 28, 31, 51, 76, 223, 260, 288, 404, 413, 440,
Apeltas quadracus Chencweth, McClsave, Moring
Threaspine stickleback 28, 51, 223, 260, 283, 288, 404, 413, 440,
Gasterosteus aculeatus Chencweth, McCleave, Moring
Ninespine stickleback 28, 51, 223, 260, 283, 288, 404, 413, 440,
Pungitius pungitius Chenoweth, McCleave, Moring
Northern pipefish 31, 51, 181, 223, 248, 260, 404, 413,

Chenowsth, McCleave

Northern searobin

51, 154, 225, 226, 227, 228, 229, 232, 259, 260, 404,

Prionotus carolinus Chenoweth, Moring
Grubby 51, 76, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Myoxocephalus aeneus Chenoweth, Langton, McCleave, Moring

Longhom sculpin
Myoxocephalus octodecemspinosus

51, 76, 154, 172, 225, 228, 227, 228, 229, 232, 259, 370,
Chenoweth, Langton, McCleave, Moring, Perkins

Shorthorn sculpin
Myoxocephalus scorpius

51, 76, 154, 172, 225, 226, 227, 228, 229, 232, 259,
Chenowsth, Langton, McCleave, Moring

White perch 18, 19, 20, 51, 146, 147, 148, 260, 283, 345, 385, 391, 391, 404,
Morone americana McCleave

Striped bass 18, 19, 20, 51, 56, 148, 147, 148, 260, 283, 385, 389, 300, 391, 426,
Morene saxatilis McCleave, Squiers

Bluefish 51, 76, 260, 325, 418,
Pomatomus saltatrix McCleave, Maring, Nutting, Squiers

Scup 51, 164, 225, 226, 227, 228, 229, 232, 259, 260,
Stenotomus chrysops Chenowath, McCleave, Moring

Tautog 51, 154, 225, 228, 227, 228, 229, 232, 259, 260, 419,
Tautoga onitis Chenoweth, Langton, McCleave, Moring

Cunner 51, 76, 154, 225, 2286, 227, 228, 229, 232, 258, 260,
Tautogolabrus adspersus Chencoweth, Langton, McCleave, Moring

Ocean pout 51, 78, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Macrozoarces ameticanus Chenowasth, Langton, McCleave, Moring

Rock gunnsl 51, 78, 154, 260, 289, 380, 419,
Pholis gqunnelius Chenowsth, McCleave, Moring

American sandlance 61, 78, 280, 288, 325, 404, 436,
Ammodytes americanus Chenowath, Moring

Atlantic mackersl 51, 78, 2680, 325, 345,
Scomber scombrus Chenowsth, McCleave, Moring, Nutting, Squiers, Stevenson

Butterfish 51, 76, 260, 296, 325, 345, 419,
Paprilus triacanthus Chenoweth, McCleave, Moring, Nutling, Squlers

Windowpane floundsr 51, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Scophthalmus aguosus Chenoweth, Langton, McCleave, Moring

American plaice
Hippoglossoides platessoides

51, 154, 225, 226, 227, 228, 220, 232, 250, 260,
Chenowath, Langton, Moring

Winter flounder
Plauronsctes americanus

154, 225, 226, 227, 228, 229, 232, 259, 260, 275, 419,
Chenoweth, Langton, McCleave, Moring, Perkins

Yellowtail flounder
Plsuronsctas ferrugineus

76, 154, 225, 226, 227, 228, 229, 232, 259, 260, 419,
Chenoweth, Langton, Moring, Perking

Smocth flounder
Plaurcnectas putnami

51, 76, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Chencoweth, Langten, McCleave, Moting, Perkins

Numbers correspond to references listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix S, pp. 197-199.
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Appendix 4, continued. Table of references and personal communications

Species Kennebec/ Androscoggin Rivers
Blue mussal 77, 260, 311, 343,

Mytilus edulis Croaser, Larsen, Moring, Shumway
Sea scallop 34, 142, 295, 379,

Placopecten magellanicus Chanowath, Creaser, Larsen, Moring, Schick, Shumway _
Amarican oyster 142, 188, 240, 419,

Crassostrea virginica Chenoweth, Creaser, Larsen, Moring, Shumway
Northern quahog 71, 240, 393, 419,

Mercenaria mercenaria Chenowseth, Creaser, Larsen, Moring, Shumway
Softshell clam 71, 142, 260, 419,

Mva arenaria Chencweth, Creaser, Larsen, Moring, Shumway
Grass shrimp 142, 163, 212, 336, 393, 419, 433,

Palaemonetes pugio Chenoweth, Creaser, Larsen, Moring, Perkins, Shumway
Northern shrimp 142, 182, 259, 380, 419, 433,

Pandalus borealis Chenoweth, Creaser, Larsen, Moring, Shumway,
Sevenspine bay shrimp 129, 176, 419, 433,

Crangon septemspinosa Chencweth, Creaser, Larsen, Moring, Shumway

American lobster
Homatrus americanus

18, 142, 198, 217, 220, 419, 433,
Chenoweth, Creaser, Krouse, Larsen, Moting

Jonah crab
Cancar borealis

142, 218, 260, 382, 399, 419, 433,
Chenoweth, Creaser, Krouse, Larsen, Moring, Shumway

Atlantic rock crab
Cancer irroratus

142, 216, 218, 219, 260, 362, 399, 419, 433,
Chencweth, Creaser, Krouse, Larsen, Moring, Shumway

Green crab
Carcinus masnus

4, 50, 83, 419, 433,
Chenoweth, Creaser, Krouse, Larsen, Moring, Shumway

Green saa urchin
Strongylocentrotus drosbachiensis

78, 185, 325, 419,
Chenowath, Creaser, Latsen, Moring, Shumway

Spiny dogfish 51, 154, 172, 225, 226, 227, 228, 229, 232, 259, 260, 419,
Squalus acanthias Chenowath, Langion, Mering

Skates 61, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Raja species Chenoweth, Moring

Shortnose sturgeon b1, 142, 185, 272, 384, 386, 399, 419,
Aclpanser brevirostrum Chenoweth, Moting, Squiers

Atlantic sturgeon 51, 142, 155, 272, 384, 386, 399, 419,
Acipenser oxyrhynchus Chenoweth, Moring, Squiers

American eel 18, 19, 20, 76, 146, 147, 148, 260, 283, 373, 385, 389, 390, 391,
Anguilla rostrata Chenoweth, Moring, Squiers

Blueback herring 18, 19, 20, 148, 147, 148, 260, 345, 385, 389, 380, 361,
Alosa aestivalis Chenoweth, Moring, Squiers

Alewife 18, 18, 20, 148, 147, 148, 385, 389, 390, 391,
Alosa pseudcharengus Chenowsth, Libby, Moring, Squiers

American shad 18, 19, 20, 108, 1486, 147, 148, 260, 345, 385, 389, 390, 391,
Alosa sapidissima Chenoweth, Moring, Squiers

Atlantic menhaden 76, 142, 260, 345, 419,

Brevoortia tyrannus

Chenoweth, Moring, Nutting, Stevenson

Atlantic herring

61, 76, 142, 345, 404, 419,

Clupea harengus Chenoweth, Moring, Stevenson

Rainbow smelt 51, 76, 144, 260, 282, 345, 370,
Osmerus mordax Chenoweth, Moring, Squiers

Atlantic salmon 18, 19, 20, 41, 1486, 147, 148, 260, 283, 385, 389, 390, 391,
Salmo salar Chenoweth, Moring, Squiers

Atlantic cod 76, 154, 225, 228, 227, 228, 229, 232, 259, 260, 335, 345,
Gadus morhta Chenoweth, Langton, Moring

Haddock &1, 53, 76, 225, 226, 227, 228, 229, 232, 259, 345, 383,

Melanogrammus aseglefinus

Chenoweth, Langton, Moring

Silver hake

61, 142, 154, 225, 226, 227, 228, 229, 232, 259, 260, 419,

Merlucciug bilinearis Chenoweth, Langton, Mering
Atlantic tomeod 31, 51, 154, 225, 226, 227, 228, 229, 232, 260, 398,
Microgadus tomecod Chenoweth, Langton, Maring

Numbers correspond to references listed in Appendix 6, pp. 201-221,
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Species Kennebec/Androscoggin Rivers, continued

Poliock 51, 76, 154, 225, 228, 227, 228, 229, 232, 259, 260, 419,
Pollachius virens Chenoweth, Langton, Moring

Red hake 51, 184, 225, 226, 227, 228, 229, 232, 259, 260, 419,
Urophycis chuss Chenoweth, Langton, Motring

White hake 31, 76, 225, 228, 227, 228, 229, 232, 259, 260, 419,
Urophycis tenuis Chenoweth, Langton, Moring

Mummichogs 31, 223, 260, 283, 413, 419,
Fundulus heteroclitus Chenowsth, Moring

Silversides 31, 61, 76, 95, 223, 260, 404, 413,
Maenidia spacles Chenowath, Moring_

Fourspine stickleback 28, 31, 51, 76, 223, 260, 288, 404, 413, 440,
Apeltas quadracis Chenoweth, Moring _

Threespine stickleback 28, 51, 223, 260, 283, 288, 404, 413, 440,
Gastorosteus aculeatus Chenowath, Moring

Ninespine stickleback 28, 51, 223, 260, 283, 289, 404, 413, 440,
Pungitius pungitivs Cheanoweth, Moring

Northern pipefish 31, 51, 181, 223, 248, 260, 404, 413,
Syngnathus fuscus Chenowath, Moring -

Northern searobin 51, 1564, 225, 226, 227, 228, 229, 232, 259, 260, 404,
Prionotus carolinug Chenowaeth, Moring

Grubby 51, 76, 154, 285, 228, 227, 228, 229, 232, 259, 260,
Myoxocephalus aeneus Chenoweth, Langton, Mofing

Longhom sculpin
Myoxocephalus octodecemnspinosus

51, 76, 154, 172, 225, 228, 227, 228, 229, 232, 259, 370,
Chenoweth, Langten, Moring

Shorthorn sculpin

51, 76, 154, 172, 225, 226, 227, 228, 228, 232, 259,

Mvoxocephaius scorpius Chenoweth, Langton, Moring

White perch 51, 260, 283, 345, 404,
Morone americana Chenoweth, Moring

Stripad bass 18, 19, 20, 56, 148, 147, 148, 260, 385, 389, 300, 391, 426,
Morong saxatilis Chenoweth, Moring, Squiers

Bluefish 51, 76, 260, 324, 419,
Pomatomus saltatrix Chenowsth, Moring, Nutting, Squiers, Stevenson

Scup 51, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Stenplomus chrysops Chenoweth, Moring

Tauteg 81,76, 154, 225, 228, 227, 228, 220, 232, 259, 260, 419,
Tautoga onitis Chenowaeth, L.angton, Moring

Cunner 20, 51, 76, 154, 225, 226, 227, 228, 220, 232, 259, 260,
Tautogolabrus adspersus Chenowsth, Langton, Moring

Ocean pout 51, 76, 154, 225, 226, 227, 228, 229, 232, 258, 260,
Macrozoarces americanus Chenoweth, Langton, Moring

Rock gunnel 51, 76, 154, 260, 288, 289, 360, 419,
Pholis gunnellus Chenoweth, Moring_

American sandlance 51, 76, 260, 288, 325, 404, 436,
Ammodytes americanus Chenoweth, Moring _

Atiantic mackerel 51, 76, 260, 325, 345,
Scomber scombrus Chenowath, Moring, Nutting, Squiers

Butterfish 51, 76, 280, 298, 325, 345, 419,
Peprilus triacanthus Chenoweth, Moring, Nutting, Squiers

Windowpane flounder 154, 225, 226, 227, 228, 220, 232, 258, 260,
Scophthalmus aguosus Chenoweth, Langton, Moring

American plaice
Hippoglossoides platessoides

51, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Chenowaeth, Langton, Moring

Winter flounder

154, 225, 226, 227, 228, 229, 232, 232, 259, 260, 275, 419,

Pleuronectes americanus Chenaweth, Langton, Moring

Yellowtail flounder 76, 154, 225, 226, 227, 228, 229, 232, 259, 260, 419,
Pletronectes ferrugineus Chenoweth, Langton, Moring

Smooth flounder 51, 78, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Plauronectes putnami Chenowath, Langton, Moring

Numbers comrespond to references listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199,
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Appendix 4, continued. Table of references and personal communications

Species Casco Bay
Blue mussal 70, 74,142, 238, 309, 310, 311, 343, 419,
Mytilus edulls Creaser, Doggett, Goode, Larsen, Shumway, Sterl
Sea scallop 70, 142, 205, 379, 419,
Placopecten magellanicus Creaser, Doggett, Goode, Larsen, Shumway, Ster
Amsrican oyster 142,158,371,
Crassostrez virginica Creaser, Doggett, Goode, Larsen, Shumway, Sterl
Nerthem guahog 142, 393, 419,
Msrcenarla mercenaria Creaser, Doggett, Goode, Larsen, Shumway, Stert
Softshell clam 67, 142, 238, 308, 419,
Mya arenaria Creaser, Doggett, Goode, Larsen, Shumway, Ster|
Grass shrimp 9, 73, 213, 433,
Palaemonstes puglo Craaser, Doggett, Larsen, Perking, Shumway, Ster
Northern shrimp 73, 74, 142, 182, 278, 332, 380, 419, 433,
Pandalus borsalls Creaser, Doggett, Goode, Larsen, Perkins, Shumway, Ster
Sevenspina bay shrimp 73, 100, 176, 433, _
Crangon septemspincsa Creaser, Doggett. Goode, Larsen, Perkins, Shumway, Sterl
American lobster 70, 73, 97, 142, 217, 324, 325, 419,
Homarus amsericanus Creaser, Doggstt, Goode, Krouse, Larsen, Perkins, Shumway, Ster
Jonah crab 73, 75, 142, 175, 201, 219, 238, 325, 433,
Cancer borealls Creaser, Doggett, Goode, Krouse, Larsen, Perkins, Shumway, Sterl
Atlantic rock crab 52, 73, 75, 142, 201, 216, 219, 238, 325, 433,
}___Q_.'gmoer irroratus Creaser, Doggett, Goode, Krouse, Larsen, Perking, Shumway, Sterl
Green crab 50, 73, 83, 355, 428, 433,
Carcinus maenus Creaser, Doggett, Goode, Larsen, Perkins, Shumway, Ster

Green sea urchin
Strongylocentrotus droebachiensis

78, 185, 186, 238, 203, 372, 419,
Creaser, Doggett, Goode, Larsen, Shumway, Ster

Melanogrammus aeglefinus

Spiny dogfish 51, 70, 73, 142, 202, 304, 325, 345, 419,
Squalus acanthias Goods, Langton, Perking

Skates 51, 70, 73, 142, 232, 260, 276, 370, 419,
Raja spacies Goode, Langton, Perkins

Shortniose sturgeon 61, 108, 142, 161, 370, 419,
Aclpanser brevirostrum {3code, Langton, Perking, Squiers

Atlantic sturgeon 51, 142, 161, 370, 405,
Acipenser oxyrhynchus Goode, Langton, Perkins, Squlers

Ametican eel 31, 51, 76,137, 142, 184, 370,
Anguilia rostrata Goode, Langton, Perkins, Squlers

Biueback herring 31, 51, 70, 142, 251, 260, 294, 345, 370, 419,
Alosa aestivalls Goode, Squiers,

Alewifo 31, 51, 70, 74, 142, 251, 294, 370, 404, 419,
Alosa pseudoharengus Goode, Squiers

American shad 51, 108, 142, 260, 345, 370, 419, 427,
Alosa sapidissima Goode, Squlars

Atlantic menhaden 61, 70, 74, 142, 260, 345, 354, 370, 419,
Brevoortia tyrannus Chencweth, Goode

Atlantic herring 31,70, 73,76, 101, 102, 142, 166, 167, 168, 208, 381, 404, 419,
Clupea harengus Chenoweth, Goode

Rainbow smalt 31, 51,62,70, 73, 76, 142, 2860, 345, 370, 419,
QOsmerus mordax Goode, Squiers

Atlantic salmon 24,25, 41, 51,109, 142,
Salmo salar Goode, Squlers,

Atlantic cod 51, 70, 73, 74, 76, 142, 320, 321, 325, 335, 370, 419,
Gadus morhua Goode, Langton, Perkins

Haddock 51, 63, 74, 142, 320, 321, 335, 370, 419,

Goode, Langton, Perkins

Silver hake

51,70,73,74, 76, 142, 232, 260, 321, 370, 419,

Merluccius bilinearis Goode, Langton, Perkins
Atlantic tomcod 31, 51, 70, 73, 142, 260, 370, 398, 404,
Microgadus tomcod Goode, Langton, Perkins

Numbers correspond to references listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Species

Casco Bay, continued

Pollock 51, 70, 73, 74, 142, 269, 325, 370, 419,
Polfachius virens Goode, Langton, Perkins

Red hake 81, 70, 73, 74, 142, 232, 260, 265, 302, 370,
Urophycis chuss Goode, Langton, Perking

White hake 31, 51, 70, 73, 74, 138, 142, 260, 265, 302, 370, 419,
Urophycis tenuis Goeode, Langton, Perkins

Mummichogs 2, 31, 51, 121, 142, 370, 404, 419,
Fundulus heteroclitus Chenoweth, Goode

Silversides 31, 51, 73, 94, 121, 141, 142, 370, 404, 419,
Menidia spacies Chenoweth, Goode

Fourspine sticklaback 28, 31, 51, 142, 370, 404, 439, 440,
Apolles quadracus Chenowath, Goode

Threespine stickleback 28, 31, 51, 121, 142, 370, 404, 439, 440,
Gasterosteus aculeatus Chenoweth, Gooda

Ninespine stickleback 28, 31, 51, 121, 142, 370, 404, 439, 440,
Pungitius pungitius Chenoweth, Gooda

Northern pipefish 31,51, 73,76, 142, 248, 370,
Syngnathus fuscus Chenoweth, Goode

Northern searobin 61, 142, 350, 370,
Prionotus carolinus Goode, Langton, Perkins

Grubby 31, 51, 73, 142, 247, 260, 370,
Myoxocephalus asneus Gooda, Langton, Perkins

Longhom sculpin
Myoxocephalus octodscemspinosiis

51, 70, 73, 76, 142, 232, 235, 260, 325, 370, 419,
Goode, Langton, Perkins

Shorthorn sculpin

51, 70, 76, 142, 235, 325, 370,

Myvoxocephalus scorpius Goode, Langton, Perkins

White perch 51,121, 142, 260, 370, 392,
Morone americana Chenowath

Stripad bass 51, 56, 121, 140, 142, 260, 370, 419, 426,
Morone saxatilis Chenoweth, Goocde, Squlers

Bluefish 51, 70, 73, 121, 142, 260, 287, 327, 370, 419,
Pomatomus saltatrix Chenoweth, Goode, Squiers

Scup 51, 74, 142, 290, 370, 419,
Stenotomus chrysops Langton, Parking

Tautog 29, 51, 142, 370, 419,
Tautoga onitis Goode, Langton, Perking

Cunner 29, 51, 70, 76, 142, 325, 370, 419,
Tautogolabrus adspersus Coede, Langton, Perkins

Ocsan pout 81, 70, 73, 142, 232, 260, 370, 419,
Macrozoarces ameticanus Goode, Langton, Perkins

Rock gunnel 31, 51, 70, 73, 78, 142, 380, 370,
Pholis gunnelius Gooda, Langton, Perkins

American sandlance 30, 31, 51, 76, 121, 142, 308, 347, 370, 382, 419,
Ammuodytes americanus Chenoweth

Atlantic mackeral 51, 70, 73, 74, 142, 260, 325, 345, 370, 419,
Scomber scombrus Chenoweth, Gocde, Sguiers

Butterfish 51, 70, 73, 142, 298, 297, 370, 419,
Peprilus triacanthus Chenoweth, Goode, Squiers

Windowpane flounder 51,70, 73, 74, 76, 142, 232, 280, 370,
Scophthalmus aguosus Goode, Langton, Perkins

Amaerican plaice
Hippoglossoides platessoides

61, 70, 74,142, 232, 320, 321, 335, 370, 419,
Goode, Langton, Perkins

Winter flounder
Pleuronectes americanus

27, 31, 51, 63,70, 74, 142, 260, 275, 370, 404, 419,
Goode, Langton, Perkins

Yellowtail flounder
Plauronectss ferrugineus

51, 70, 74, 76, 142, 232, 320, 321, 321, 370, 419,
Goods, Langton, Perking

Smooth flounder
Plauronactes putnami

27, 31, 51, 142, 234, 260, 370, 404,
Goode, Langton, Perkins

Numbers correspond to references listed in Appendix 8, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Appendix 4, continued. Table of references and personal communications

Species Saco Bay
Bilue mussal 70, 74, 142, 309, 310, 311, 343, 419,

Mytilus adulis Creaser, Goode, Larsen, Shumway, Sterl
Sea scallop 70, 142, 295, 379, 419,

Placopecten magsllanicus Creaser, Goode, Larsen, Shumway, Sterl
American oyster 142, 158, 371,

Crassostrea virginica Creaser, Goode, Larsen, Shumway, Sterl
Northem quahog 3983, 419,

Mercenara mercenaria Creaser, Goods, Larsen, Shumway, Sterl
Softshell clam 142, 308, 419,

Mya arsnaria Creaser, Goode, Larsen, Shumway, Sterl
Grass shrimp 9, 213, 433,

Palasmonetas puglo Creaser, Larsen, Perking, Shumway, Sterd
Northern shrimp 74, 142, 182, 278, 332, 380, 419, 433,

Pandalus borealis Creaser, Goode, Larsan, Parkins, Shumway, Steri
Sevenspine bay shrimp 100, 176, 284, 348, 433,

Crangon septemspinosa Creaser, Goode, Larsen, Perkins, Shumway, Sterl
American lobster 70, 97, 142, 217, 324, 325, 348, 419,

Homarus americanus Creaser, Goode, Krouss, Larsan, Parkins, Shumway, Ster!
Jonah crab 75, 142, 175, 201, 219, 284, 324, 325, 346, 433,

Cancer borealis Creaser, Goode, Krouse, Larsen, Perkins, Shumway, Sterl
Atlantic rock crab 562, 75, 142, 201, 218, 219, 324, 325, 346, 433,

Cancer irroratus Creaser, Goode, Krouse, Larsen, Perkins, Shumway, Ster|
Green crab 50, 83, 284, 346, 355, 428, 433,

Carcinus maenus Creaser, Goode, Larsen, Perkins, Shumway, Sterl

Green sea urchin
Strongylocentrolus drosbachiensis

78, 185, 188, 293, 348, 372, 419,
Creager, Larsen, Shumway

Spiny dogfish 51, 70, 142, 202, 280, 304, 324, 325, 345, 370, 419,
Squalus acanthias Goode, Langton, Perking

Skates 51, 70, 72, 142, 232, 260, 276, 346, 370, 419,
Raja species (Goode, Langton, Perking

Shoninose sturgeon 17, 51, 106, 142, 161, 370, 419,
Acipenser brevirostrum Goode, Langton, Perkins, Squiers

Atlantic sturgaon 17, 51, 142, 181, 370, 405,
Acipenser oxyrhynchus Goode, Langton, Perking, Squiers

American sl 31, 51,72, 76, 137, 142, 184, 346, 370,
Anguilia rostrata Goods, Langton, Perkins, Squiers

Blueback herring 17, 31, 81, 70, 121, 142, 251, 260, 294, 345, 370, 419,
Alosa aestivalls Gioode, Squiers

Alewife 17, 31,561, 70, 74, 121, 142, 251, 294, 345, 370, 404, 419,
Alosa pseudcharengus Goode, Squiers

American shad 17, 51, 72, 108, 121, 142, 260, 345, 370, 419, 427,
Alosa sapidissima Goode, Squiers

Atlantic menhaden 51, 70, 74, 121, 142, 260, 345, 3564, 370, 419,
Brevoortia tyrannus Chenoweth, Goode

Atlantic heiting a1, 51,70, 74, 102, 121, 142, 208, 249, 370, 404, 419,
Clupea harengus Chenoweth, Goode

Rainbow smelt 17, 31, 51,62, 70, 76, 121, 142, 260, 345, 370, 419,
Osmerus mordax Goode, Squisrs

Atlantic salmon 17, 24, 25, 41, 51, 109, 142, 346,
Salmo salar Goode, Squiers

Atlantic cod 61, 70, 74, 76, 142, 320, 321, 324, 325, 335, 3486, 370, 419,
Gadus morhua Goode, Langton, Perkins

Haddock 51, 63, 74, 142, 320, 321, 335, 370, 419,
Melanogrammus aeglefinus Goode, Langton, Perking

Silver hake 51,70, 74, 76, 142, 232, 260, 320, 321, 348, 370, 419,
Merluccius bilinearis Gooda, Langton, Perking

Atlantic tomcod 3t, 61, 70, 121, 142, 260, 346, 370, 368, 404,
Microgadus tomood Langton, Perkins

Numbers cotrespond 1o references listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199,
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Species Saco Bay, continued

Pollock 51,70, 74, 121, 142, 269, 324, 325, 348, 370, 419,
Pollachius virens Goods, Langton, Perkins

Red hake 51,70, 72, 74, 142, 232, 280, 265, 302, 346, 370,
Urophycis chuss CGoode, Langton, Perking

White hake 31, 51, 70, 74, 138, 142, 227, 260, 265, 302, 370, 419,
Urophydis tenuis Goode, Langton, Perking

Mummichogs 2, 31,51, 72, 121, 142, 346, 370, 404, 419,
Fundulus heteroclitus Chencweth, Goode

Silversides 31, 51,72, 94, 121, 141, 142, 370, 404, 419,
Menidia species Chencweth, Gogde

Fourspine stickleback 28, 31, 51, 72, 142, 346, 370, 404, 439, 440,
Apeltes quadracus Chencweth, Goode

Threaspine sticideback 28, 31, 51, 72, 121, 142, 3486, 370, 404, 439, 440,
GastarosloUs aculeatus Chenoweth, Goode

Ninespine stickleback 28, 31, 51, 121, 142, 346, 370, 404, 439, 440,
Pungltius pungitius Chenoweth, Goode

Northern pipefish 31, 51,72, 76, 142, 248, 370, -
Syngnathus fuscus Chencweth

Northern searobin 51, 142, 350, 370,
Prionotus carolinus Goode, Langton, Perking

Grubby 31, 51,142, 247, 280, 370,

Myoxocephalus aensus

Goode, Langton, Perkins

Longhom sculpin
Mycxocephalus octodecemspinosus

51, 70, 76, 142, 232, 235, 260, 325, 370, 419,
Goode, Langton, Perkins

Shorthorn sculpin

51, 70, 76, 142, 235, 325, 370,

Myoxocephalus scorpius Goode, Langton, Perking

White perch 51, 121, 142, 260, 370, 392,
Morone amaricana Chencweth

Stripad bass 17, 51, 56, 121, 140, 142, 260, 370, 419, 4286,
Morone saxatilis Chencweth, Goode, Squiers

Blusfish 51, 70, 121, 142, 280, 287, 327, 370, 419,
Pomatomus saltatrix Chenoweth, Goode, Squiers

Scup 51, 74, 142, 290, 370, 419,
Stenotomus chrysops Goode, Langton, Perking

Tautog 29, 51, 142, 370, 419,
Tautoga onitis Goode, Langton, Perkins

Cunner 29, 51, 70, 76, 142, 325, 346, 370, 419,
Tautogolabrus adspersus Goode, Langton, Perking

Ocean pout 81, 70, 142, 232, 260, 370, 419,
Macrozoarces americanus Goode, Langton, Perking

Rock gunnet 31, 51, 70, 78, 142, 360, 370,
Pholis gunnelius Goode, Langton, Perking

American sandlance
Ammodytes americanus

30, 31,51, 72, 76, 121, 142, 305, 346, 347, 370, 419,
Chenoweth

Atlantic mackearef 51,70, 74, 121, 142, 260, 324, 325, 345, 346, 370, 419,
Scomber scombrus Chencweth, Goode, Squiers

Butterfish 51, 70, 142, 296, 297, 370, 419,
Peprilus trlacanthus Chenowath, Goode, Squiars

Windowpane flounder 51, 70, 74, 76, 142, 232, 280, 346, 370,
Scophthalmus aquosus Goode, Langton, Perking

Amarican plaice
Hippoglossoides platessoides

81, 70, 74, 142, 232, 335, 370, 419,
Goode, Langton, Perking

Winter flounder
Pleuronectes americanis

27, 31, 51, 63, 70, 74, 142, 275, 346, 370, 404, 419,
CGoode, Langton, Perkins

Yellowtall flounder
Plaurcnectes ferrugineus

51, 70, 74, 76, 142, 232, 320, 321, 370, 419,
Goode, Langton, Perking

Smooth flounder
Pleuronectas putnami

27, 31, 51, 142, 234, 260, 370, 404,
Langton, Perkins

Numbers correspond to references listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Appendix 4, continued. Table of references and personal communications

Species Wells Harbor

Blue mussal 142, 238, 309, 310, 311, 343, 419,
Mytilus edulis Dionne, Ster

Sea scallop 142, 295, 379, 419,
Placopecten magelianicus Dionne, Sterl

American oyster 142, 188, 371,
Crassostrea virginica Dionne, Ster

Northem quahog 393, 419,
Mercanaria mercenaria Sterd

Softshell clam 142, 162, 238, 308, 419,
Mya arenaria Dionne, Sterl .

Grass shrimp 9, 213, 312, 429, 433,
Palasmonetes puglo Dionne, Ster :

Northern shrimp 142, 182, 278, 332, 380, 419, 433,
Pandalus borealis Dionneg, Sterl

Sevenspine bay shrimp 100, 162, 1786, 433,
Crangon septemspinosa Dionne, Ster

American lobster 1,97, 142, 162, 217, 257, 419,
Homarus americanus Dionne, Sterl

Jonah crab 75, 142, 175, 201, 219, 433,
Cancer borealls Dionne, Sterl

Atlantic rock crab 52, 75, 142, 201, 2186, 219, 433,
Cancor irroratus Dionne, Steri

Graen crab 50, 83, 162, 355, 428, 433,
Careinus maenus Dicnne, Sted

Green sea urchin 78, 185, 188, 293, 372, 419,
Strongylocentrotus droebachiensis | Dionne, Ster

Spiny dogfish 51, 142, 202, 304, 345, 370, 419,
Squalus acanthlas Dionne, Sterl

Skates 51,142, 232, 276, 370, 419,
Raja spacies Dionne, Stetl

Shortnose sturgeon 61, 106, 142, 161, 370, 419,
Acipenser brevirostrum Dionne, Stetl

Atlantic sturgeon 51, 142, 181, 370, 405,
Acipenser oxyrhiynchus Dionng, Sterl

American eel 31, 51, 76, 114, 137, 142, 184, 370,
Anguilla rogtrata Dionne, Sted

Blueback herring 31, 51, 114, 142, 251, 294, 345, 370, 419,
Alosa aestivalis Dicnne, Ster

Alowife 31, 51, 114, 142, 251, 294, 345, 370, 404, 419,
Alosa pseudoharengus Dionne, Sterl

American shad 51, 108, 142, 345, 370, 419, 427,
Alosa sapldissima Dionne, Ster

Atlantic menhaden 51, 142, 345, 354, 370, 419,
Brevoortia tyrannus Dionne, Ster

Atlantic herring 31, 51, 102, 114, 142, 166, 208, 249, 370, 404, 419,
Clupea harengus Dionne, Ster

Rainbow smalt 31, 51,62, 76, 114, 142, 345, 370, 419,
Osmerus mordax Dicnne, Sterl

Atlantic salmon 24, 25, 41, 51, 109, 142,
Salmo salar Dionne

Atlantic cod 81, 76, 142, 335, 370, 419,
Gadus morhua Dionne, Ster

Haddock 51, 53, 142, 335, 370, 419,
Melanograrnmus aeglefinus Dionne, Sterl

Siiver hake 81, 76, 142, 232, 370, 419,
Merluccius bilinearis Dionne, Sterl

Atlantic tomcod 31, 51, 114, 142, 370, 388, 404,
Microgadus tomecod Dionne, Sterl

Numbers correspond to references listed in Appendix 6, pp. 201-221,
Names cotrespond to individuals listed in Appendix 5, pp. 197-199.
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Species

Wells Harbor, continued

Pollock 51, 142, 162, 269, 370, 419,
Pollachius virens Dionne, Sterl

Red hake 51, 142, 232, 285, 302, 370,
Urophydis chuss Sterl

White hake 31, 51, 114, 138, 142, 232, 265, 302, 370, 419,
Urophycis tenuis Ster

Mummichogs 2,31, 51, 114, 142, 301, 370, 404, 419,
Fundulus heteroclitus Dionne, Stetl

Silversides 31, 51, 94, 114, 141, 142, 370, 404, 419,
Menidia species Dionne, Sted

Fourspine stickleback 28, 31, 51, 114, 142, 370, 404, 439, 440,
Apeltes quadracus Dionne, Stetl

Threespine stickleback 28, 31, 51, 114, 142, 370, 404, 439, 440,
Gasterosteus_actileatus Dionne, Ster

Ninespine stickleback 28, 31,561, 114, 142, 370, 404, 439, 440,
Pungitius pungitius Dionne, Sterl

Northern pipefish 31, 51,76, 114, 142, 248, 370,
Syngnathus fusecus Dionne, Ster

Narthern searobin 51, 142, 350, 370,
FPrionotus carolinus Dionne, Sted

Grubby 31, 51, 114, 142, 370,
Myoxocephalus asneus Sted

Longhom sculpin 51, 76, 142, 232, 235, 370, 419,
Myoxocephalus octodecemspinosus | Dionne, Sterl

Shorthorn sculpin 81, 76, 142, 235, 370,
Myoxocephalus scorpius Dionne, Ster

White perch 51, 142, 370, 392,
Morone americana Dionne, Sterd

Striped bass 51, 56, 140, 142, 162, 370, 419, 426;
Morone saxatifis Dionne, Sterd

Bluefish 51, 142, 287, 327, 370, 419,
Pomatomus saltatrix Dionne, Sterl

Scup 51, 142, 290, 370, 419,
Stenotomus chrysops Sterd

Tautog 29, 51, 142, 370, 419,
Tautoga onitis Sterd

Cunner 29, 51,78, 142, 370, 419,
Tautoqolabrus adspersus Ster

Qcean pout 51, 142, 232, 370, 419,
Macrozoarces americanus Dionne, Sterl

Rock gunnel 31, 51, 76, 142, 289, 380, 370,
Pholis gunnelius Sted

American sandlance 30, 31,51, 76, 114, 142, 162, 347, 370, 382, 419,
Ammodytas americanus Dienne, Sterl

Atlantic mackeral 51, 142, 162, 345, 370, 419,
Scomber scombrus Dionne, Ster

Butterfish 51, 142, 296, 297, 370, 419,
Peprilus triacanthus Dionne, Ster

Windowpane flounder 51, 76, 114, 142, 232, 370,
Scophthalmus aquosus Dionne, Sterl

American plaice 51, 142, 232, 335, 370, 419,
Hippoglossoides piatessoides Dionne, Sterl

Winter flounder
Pleuronactes americanus

27, 31,51, 63, 114, 142, 232,' 275, 370, 404, 419,
Dionne, Sterl

Yellowtail flounder

51, 76, 114, 142, 232, 370, 419,

Pleuronecies ferrugineus Dionne, Sted
Smooth flounder 27, 31,51, 114, 142, 370, 404,
Pleuronectes putnami Dionne, Sterd

Numbers correspond to referances listed in Appendix 6, pp. 201-221.
Names correspend te individuals listed in Appendix 5, pp. 197-198.
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Appendix 4, continued. Table of references and personal communications

Species Great Bay
Blua mussel 22, 115, 118, 180, 309, 310, 311, 318, 343, 378, 420,
Mytilus edulis Armstrong, Bowen, Grizzle, Harris, Howell, Neison, Short
Sea scallop 142, 295, 318, 379, 420,
Placopecten magellanicus Amnstrong, Bowen, Grizzle, Harris, Howell, Nelson

American oystar
Crassostrea virginica

22, 115, 116, 180, 200, 371, 378, 420,
Amnsirong, Bowen, Grizzle, Howell, Nelson, Short

Northern quahog 115, 1186, 378, 393,

Mercenaria mercenaria Armstrong, Bowen, Grizzle, Howsll, Nelson
Softsheill clam 22,61, 115, 116, 180, 200, 308, 318, 378, 420,

Mya arenaria Armstrong, Bowen, Grizzle, Howell, Nelson, Short
Grass shrimp 8, 213, 312, 433,

Palaemonsetes pugio Armstrong, Bowen, Gestring, Howetl, Nelson, Short
Northern shrimp 182, 278, 332, 380, 433,

Pandalus borealis Armstrong, Bowen, Gestring, Howell, Nelson
Sevenspine bay shrimp 22,99, 100, 115, 116, 176, 318, 420, 433,

Crangon septemspinosa Armstrong, Bowen, Gestring, Howell, Nelson
American lobster 22, 115, 116, 164, 192, 257, 318, 378, 420, 425, 433,

Homarus americanus Armstrong, Bowan, Howell, Nelson, Short
Jonah crab 75, 115, 118, 175, 201, 318, 378, 420, 433,

Cancer borealis Armstrong, Bowen, Harris, Howell, Nelson, Short
Atlantic rock crab 22, 62, 75, 115, 1186, 201, 216, 318, 378, 420, 433,
Cancer irroratus Amstrong, Bowen, Harris, Howell, Nelson, Short
Green crab 50, 115, 116, 180, 318, 355, 378, 420, 428, 433,

Carcinus maenus Armstrong, Bowen, Harris, Howell, Nalson, Short

Green sea urchin
Strongyvlocentrotus droebachiensis

180, 372, 420,
Armstrong, Bowen, Harris, Howsll, Nelson

Spiny dogfish 51, 92, 115, 202, 304, 318, 370,

Squalus acanthias Armstrong, Bowsn, Gestring, Howell, Nelson
Skates 51, 115, 116, 276, 318, 370, 378,

Aaja species Armstrong, Bowen, Gestring, Howell, Nelson
Shortnose sturgeon 51, 106, 161, 370,

Acdipanser bravirostrum Armstrong, Bowen, Gestring, Howell, Nelson
Atlantic sturgeon 51, 115, 161, 200, 370, 378, 405,

Acipanser oxyrhynchus Armstrong, Bowen, Gastring, Howsll, Nelson
American ee! 51, 115, 118, 137, 184, 200, 316, 318, 370, 378,

Anguilla rostrata Armstrong, Bowen, Gestring, Howell, Nelson
Blusback herring 22, 51, 115, 116, 117, 160, 251, 294, 316, 370, 378,

Algsa agstivalis Armstrong, Bawen, Gastring, Howell, Nelson
Alewife 3,22, 51, 115, 116, 117, 160, 224, 251, 294, 370, 378,

Alosa pseudoharengus Armstrong, Bowen, Gestring, Howell, Nelson

American shad
Alosa sapidissima

51,108, 115, 117, 370, 378, 427,
Armstrong, Bowan, Howel, Nelson

Atlantic menhaden
Brevoortia tyrannus

&1, 115, 116, 318, 318, 354, 370, 378,
Armstrong, Bowen, Gestring, Howell, Nelsen

Adantic herring 22, 31, 51,102, 115, 116, 208, 316, 318, 370, 378, 381, 416,
Clupea harengus Armstrong, Bowen, Gestring, Howsll, Nelscn

Rainbow smelt 22, 51,62, 115, 116, 117, 160, 200, 298, 316, 318, 370, 378,
Osmerus mordax Armstrong, Bowen, Gestring, Howell, Nelson

Atlantic salmon 22,24, 25, 51,109, 115, 118, 117, 200, 370, 378,
Salmo salar Armsirong, Bowen, Cestring, Howell, Nelson

Atlantic cod 51, 115, 116, 316, 318, 370, 378,
Gadus morhua Armstrong, Bowen, Gestring, Howall, Nelson

Haddock 22, 51, 53, 316, 318, 370,

Melanograrmmus aeglefinus

Armstrong, Bowen, Gestring, Howell, Nelson

Silver hake

51, 318, 318, 370,

Morlucdius bilinearis Armstrong, Bowen, Gestring, Howel}, Nelson
Atlantic tomcod 22,51, 115, 118, 160, 200, 316, 318, 338, 370, 378, 398,
Microgadus tomecod Armstrong, Bowen, Gestring, Howell, Nelson

Numbers correspond to references listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Species Great Bay, continued

Pollock 22, 51, 115, 118, 316, 318, 370, 378,

Pollachius virens Armstrong, Bowen, Gestring, Howell, Nelson
Red hake 22, 51, 115, 118, 285, 302, 316, 318, 370, 378,

Urophycis chuss Armstrong, Bowen, Gestring, Howell, Nelsen
White hake 22, 51,115, 1186, 138, 265, 302, 316, 318, 370, 378,

Urophydis tenuis Armstrong, Bowen, Gestring, Howell, Nelson
Mummichogs 2,22, 31, 51, 115, 118, 316, 318, 370, 378,

Fundulus heteroclitus Armstrong, Bowen, Gestring, Howell, Nelson
Silversides 22, 31, 61, 95, 96, 115, 116, 141, 160, 316, 318, 370, 378,

Menidia species Armstrong, Bowen, Gestring, Howell, Nelson
Fourspine stickleback 22, 28, 31, 51, 115, 116, 160, 3186, 318, 370, 378, 440,

Apeltas quadracus Armstrong, Bowen, Gestiing, Howell, Nelson, Short
Threespine sticklaback 22, 28, 31, 51, 115, 118, 160, 316, 318, 370, 378, 440,

Gasterosteus aculeatus Ammstrong, Bowen, Gesftring, Howell, Nelson
Ninespine stickleback 22, 28,31, 51, 115, 118, 160, 316, 318, 370, 378, 440,

Pungitius pungitius Armstrong, Bowsn, Gestring, Howell, Nelson
Northern pipefish 31, 51, 115, 118, 160, 248, 3186, 318, 370, 378,

Syngnathus fuscus Armstrong, Bowen, Gestring, Howell, Netson
Northern saarobin 22, 51, 316, 350, 370, )

Prionotus carolinus Armstrong, Bowen, Gestring, Howell, Nelson
Grubby 22, 51, 115, 116, 160, 247, 316, 318, 370, 378,

Myoxocephalus aensus Armstrong, Bowen, Gestring, Howsell, Nelson
Longhom sculpin 22, 51, 115, 118, 318, 318, 370,

Myoxocephalus octodecemspinosus | Armstrong, Bowan, Gestring, Howaell, Nelson
Shorthorn sculpin 22, 51, 316, 370,

Myoxocephalus scorpius Armstrong, Bowen, Gestring, Howell, Nalson
White perch 51, 115, 1186, 180, 370, 378, 392,

Morone amaricana Armstrong, Bowen, Gestring, Howell, Nelson
Striped bass 51, 56, 1186, 117, 140, 370, 378,

Morons saxatilis Armstrong, Bowen, Gestring, Howell, Nelson
Blugfish 51, 117, 287, 327, 370, 378,

Pomatomus saltatrix Armstrong, Bowen, Gastring, Howell, Nelson, Short
Scup 51, 290, 318, 370,

Stanotomus chrysops Armstrong, Bowen, Gestring, Howell, Nelson
Tautog 22, 29, 51, 316, 318, 370,

Tautoga onitis Armstrong, Bowen, Gestring, Howell, Nelson, Short
Cunner 22, 29, 51, 115, 116, 160, 316, 318, 370, 378,

Tautogolabrus adspersus Amstrong, Bowen, Gestring, Howell, Nelson
Ocegan pout 51, 116, 318, 370,

Macrozoarces americanus Armstrong, Bowen, Gestring, Howell, Nelson
Rock gunne! 22, 51, 115, 116, 316, 318, 360, 370, 378,

Phofis gunnelius Armstrong, Bowen, Gestring, Howell, Nelson
American sandiance 22, 30, 31, 51, 160, 3086, 316, 318, 347, 370, 378, 382,

Ammodytes americanus Armstrong, Bowen, Gestring, Howell, Nelson
Atlantic mackeral 22, 51,117, 3186, 318, 370,

Scomber scombrus Armstrong, Bowen, Gestring, Howell, Nelson
Butterfish 22, 51,316, 318, 370,

Peprilus triacanthus Armmstrong, Bowen, Gestring, Howell, Nelson
Windowpane flounder 51, 115, 116, 318, 370, 378,

Scophthalmus aquosus Armstrong, Bewen, Gestring, Howsll, Nelson
Amarican plaice 22, 51, 316, 318, 370,

Hippoglossoides platessoides Armsirong, Bowan, Gestring, Howell, Nelsen
Winter flounder 22, 27,863,115, 118, 160, 275, 316, 318, 378,

Plsuronectes americanus Armstrong, Bowan, Gestring, Howell, Nelson, Short
Yellowtail flounder 22, 61, 316, 318, 370,

Plauronectes ferrugineus Armstrong, Bowen, Gestring, Howell, Nelson
Smooth flounder 22, 27, 51, 115, 116, 234, 248, 318, 318, 370, 378,

Pleuronectss putnami Armstrong, Bowen, Gestring, Howell, Nelson

Numbers correspond to references listed in Appendix 6, pp. 201-221,
Names correspond to individuals listed in Appendix 5, pp. 197-199.

187



Appendix 4, continued. Table of references and personal communications

Species Merrimack River

Biue musse! 203, 205, 267, 310, 311, 314, 318, 343,
Mytilus edulis Bowen, Deegan, Iwanowicz

Sea scallop 203, 267, 295, 303, 314, 318,
Placopecten magelianicus Bowen, Deegan, lwanowicz

American oyster 203, 205, 267, 314, 318, 371,
Crasscstroa virginica Bowen, Deegan, lwanowicz

Northerm quahog 203, 205, 267, 314, 393,
Msrcenaria mercenaria Bowen, Deegan, Iwanowlcz

Softshell clam 61, 203, 205, 267, 308, 314, 318,
Mva arenaria Bowen, Deegan, lwanowicz

Grass shrimp 9, 213, 312, 433,
Palasmonetes ptgio Bowen, Iwanowicz

Northern shrimp 26, 182, 332, 380, 433,
Pandalus borealis Bowen, lwanowicz

Sevanspine bay shrimp 99, 100, 176, 318,
Crangon septemspinosa Deegan, Iwanowicz

Amarican lobster 135, 151, 188, 203, 205, 257, 314, 318,
Homarus americanus Bowen, Deegan, iwanowicz

Jonah crab 75, 203, 205, 314, 318, 433,
Canoer borealis lwanowicz

Atlantic rock crab £2, 75, 208, 208, 314, 318, 433,
Cancer irroratus Deogan, lwanowicz

Green crab 50, 203, 314, 318, 355, 428, 433,
Carcinus maenus Bowen, Deegan, lwanowicz

Green sea urchin
Strongylocentrotus droebachiensis

314,372,
Bowen, lwanowicz,

Spiny dogfish 51, 84, 92, 202, 205, 304, 320, 321, 356, 370,
Squalus acanthias Bowen, Iwanowicz,

Skates 51, 84, 205, 318, 320, 321, 356, 370,
Raja spacies Bowen, Deegan, Iwanowicz

Shortnose sturgeon 84, 108, 161, 208, 210, 370,
Acipenser brevirostrum Deegan, Iwanowicz, Keiffer

Atlantic sturgeon 84, 161, 208, 208, 210, 370, 405,
Acipenser oxyrhynchus Deegan, lwanowicz, Keiffer

Amarican eal 137, 184, 205, 314, 339, 3586, 370,
Angullla rostrala Bowen, Deegan, Iwanowicz

Blueback herring 81, 84, 197, 203, 205, 251, 294, 314, 339, 370,
Alosa aestivalis Bowen, Iwanowicz, Kelffer, Stolte

Alawife 51, 84, 203, 205, 251, 294, 314, 33g, 370,
Alosa pseudoharengus Bowen, lwanowicz, Keiffer, Stolte

American shad
Alosa sapidissima

51, 108, 126, 197, 314, 320, 321, 3586, 370, 427,
Bowen, Deegan, lwanowicz, Keiffer, Stolte

Atlantic menhaden
Bravoortia tyrannus

51, 339, 354, 370,
Bowen, Deegan, Iwanowicz, Keiffer

Atlantic herring 51, 102, 208, 249, 318, 339, 370, 381, 416,
Clupea harengus Bowen, Iwanowicz

Rainbow smelt 51, 62, 84, 203, 205, 298, 314, 318, 339, 370,
Osmerus mordax Bowen, Iwanowicz, Keiffer

Atlantic salmon 24, 25, 51, 84, 109, 126, 197, 314, 370, 401,
Salmo salar Bowen, Deegan, lwanowicz, Keitfer, Stolte

Atlantic cod 51, 84, 205, 318, 320, 321, 339, 356, 370,
Gadus morhua Bowen, Deegan, lwanowicz

Haddock 51, 84, 203, 320, 321, 356, 370,

Melancgrammus aeglefinus

Bowen, Deegan, iwanowicz

Sliver hake

51, 84, 318, 320, 321, 339, 3586, 370,

Merlucoius bilinearls Bowen, Deegan, lwanowicz
Atlantic tomcod 84, 205, 338, 339, 356, 370, 398,
Microgadus tomeod Bowen, Deegan, lwanowicz

Numbers correspond to references listed in Appendix 6, pp. 201-221.
Names cotrespond to individuals listed In Appendix 5, pp. 197-199.
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Species Merrimack River, continued

Pollock 51, 84, 203, 269, 318, 338, 370,
Pollachius virens Bowen, Deegan, wanowicz

Red hake 51, 84, 203, 205, 265, 318, 320, 321, 339, 356, 370,
Urophydis chuss Bowen, Deegan, lwanowicz

White hake 51, 84, 203, 205, 285, 318, 358, 370,
Urophyeis tanuis Bowen, Deegan, Iwanowicz

Mummichogs 2, 51, 84, 203, 205, 318, 370,
Fundulus heterociitus Bowen, Deagan, lwanowicz

Silversides 51, 84, 95, 96, 141, 203, 205, 370,
Menidia species Bowen, Deegan, Iwanowicz

Fourspine stickleback 28, 51, 84, 205, 318, 370, 439, 440,
Apeltes quadracus Bowen, iwanowicz

Threaspina sticklaback 28, 51, 203, 205, 339, 370, 434, 430, 440,
Gasterosious aculeatus Bowen, iwanowicz

Ninespine stickleback 28, 51, 84, 203, 205, 370, 439, 440,
Pungltius pungitius Bowen, lwanowicz

Northern pipefish 51, 84, 203, 205, 248, 339, 370,
Syngnathus fuscus Bowen, Deegan, iwanowicz

Northern searohin 51, 84, 339, 350,
Prionotus carolinus Bowen, lwanowicz

Grubby 51, 84, 247, 339,
Myoxocephalus aeneus Bowan, Deegan, iwanowicz

Longhom sculpin 51, 84, 205, 235, 339, 370,

Myoxocephalus octodecemspinosus

Bowen, Deegan, Iwanowicz

Shorthorn sculpin 51, 84, 235, 339, 358, 370,
Myoxocephalus scorpius Bowen, lwanowicz

White parch 51, 84, 203, 205, 370, 392,
Morone americana Bowen, lwanowicz, Keiffer

Stripad bass 51, 58, 84, 140, 197, 203, 320, 321, 370, 426,
Mgorone saxalilis Bowen, Deagan, Iwanowicz, Keiffer

Bluefish 51, 84, 320, 321, 327,
Pomatomus saltatrix Bowen, Deegan, Iwanowicz

Scup 51, 84, 290, 318, 320, 321,
Stenotomus chrysops Bowen, Deegan, Iwanowicz

Tautog 29, 51, 84, 339, 356, 370,
Tautoga onitis Bowen, Deegan, lwanowicz

Cunner 29, 51, 84, 339, 356, 370,
Tautogolabrus adspersus Bowen, Deegan, Iwanowicz

Ocean pout 51, 84, 318, 370,
Macrozoarces americanus Bowen, iwanowicz

Rock gunnel 51, 84, 339, 370,
Pholis gunnelius Bowen, Deagan, Iwanowicz

American sandlance 30, 84, 203, 205, 314, 318, 339, 347, 370, 430,
Ammuoedytas americanus Bowan, Deegan, lwanowicz

Atlantic mackerel 51, 84, 203, 314, 318, 320, 321, 339, 370,
Scomber scombrus Bowen, iwanowicz

Butterfish 51, 84, 206, 297, 318, 320, 321, 370,
Poprilus triacanthus Bowan, Iwanowicz

Windowpane flounder 61, 205, 318, 320, 321, 339, 356, 370,
Scophthalmus aquosus Bowen, Deegan, Iwanowicz

Ametican plaice

Hippoglossoides platessoides

51, 84, 203, 320, 321, 339, 370,
Bowen, lwanowicz

Winter flounder
Pleuronectes americanus

61, 63, 84, 203, 205, 275, 314, 318, 320, 321, 328, 339, 353, 356, 370,
Bowen, Deegan, lwanowicz

Yellowtail flounder
Pleuronectes ferrugineus

51, 84, 203, 205, 318, 320, 321, 339, 370,
Bowen, Iwanowicz

Smooth flounder
Pleurcnectes putnami

51, 203, 318, 370,
Bowen, Iwanowicz

Numbers correspond to references listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Appendix 4, continued. Table of references and personal communications

Species Massachusetts Bay

Blue mussal 10, 13, 82, 112, 143, 190, 191, 310,
Mytilus edulis Chase, Deegan, Lawton, Robinson, Toner

Sea scallep 10, 13, 74, 82, 143, 190, 191, 193, 295, 320, 321,
Placopecten magellanicus Chase, Dsegan, Robinsen

American oyster 10, 13, 82, 143, 371,
Crassostrea virginica Chase, Deegan, Robinson, Toner

Northern quahog 10, 13, 82, 143, 393,
Mercenaria mercenaria Chase, Deegan

Softshell clam 10, 13, 82, 143, 308,
Mya arenaria Chase, Deagan, Robinson, Tonar

Grass shrimp 9,10, 112, 213, 312, 429, 433,
Palaemonetes pugio Chase, Deegan

Northern shrimp 10, 74, 112, 182, 183, 320, 321, 380, 433,
Pandalus borealls Chase

Sevenspine bay shrimp 10, 112, 176, 433,
Crangon septemspinosa Chase, Lawton, Scherer

Amarican {chster 11, 13, 74, 82, 132, 133, 134, 135, 138, 143, 190, 191, 193, 320, 321, 433,
Homarus americanus Chase, Deegan, Estrella, Lawton, Scherer

Jonah crab 13, 82, 143, 175, 190, 191, 193, 394, 433,
Cancer boraalis Chage, Scherer

Atlantic rock crab 10, 13, 52, 82, 143, 190, 191, 193, 394, 433,
Cancer irroratus Chase, Deegan, Scherer

Green crab 50, 112, 433,
Carcinus maenus Chase, Deegan

Green sea urchin
Strongylocentrotus drogbachiensis

10, 112, 372, 395,
Chase

Spiny dogfish 10, 13, 51, 74, 82, 88, 127, 143, 190, 191, 193, 202, 356,
Squalus acanthias Carriea, Chase, Deegan, Ross

Skates 10, 13, 51, 74, 82, 84, 127, 143, 190, 191, 193, 358,
Aaja specles Carriea, Chase, Deegan, Lawton, Ross

Shortnose stirgeon 13, 51, 82, 84, 88, 108, 127, 143, 161, 190, 191,
Acipenser brevirostrum Brady, Carriga, Chase, Deegan, Ross

Atlantic sturgeon 13, 51, 82, 127, 143, 190, 191,
Adipenser oxyrhynchus Brady, Carriea, Chase, Deegan, Ross

American eal 13, 51, 82, 84, 88, 127, 137, 1483, 152, 184, 190, 191, 358,
Anguilla rostrata Brady, Carriea, Chase, Chisholm, Deegan, Ross

Blueback herring 13, 19, 51, 74, 82, 84, 127, 143, 190, 191, 193, 320, 356,
Alosa aestivalls Boreman, Carmiea, Chase, Deegan, Ross

Alewife 13, b1, 74, 82, 84, 127, 143, 190, 191, 193, 320, 356,
Alosa pssudoharengus Boreman, Carriea, Chase, Deegan, Ross

American shad
Alosa sapidissima

13, 51, 82, 84, 88, 127, 143, 190, 191, 193, 320, 321,
Bereman, Carriea, Chase, Deegan, Ross

Atlantic menhaden
Brevoortia tyrannus

13, 51,82, 112, 127, 143, 190, 191, 193,
Carriea, Chase, Deegan, Lawton, Ross

Atlantic herring 13, 51, 82, 84, 112, 127, 143, 190, 191, 193, 320,
Clupea harengus Carriea, Chase, Deegan, Lawton, Ross
Rainbow smelt 13, 51, 62, 82, 84, 88, 127, 143, 190, 191, 356,
Osmerus mordax Carriea, Chase, Deegan, Ross
Atlantic salmon 13, 24, 25, 51, 82, 84, 88, 109, 127, 143, 320, 321, 356,
Salmo salar Boreman, Carriea, Chase, Deegan, Ross
Atlantic cod 10, 13, 51, 82, 84, 112, 127, 143, 190, 191, 193,
Gadus morhua Carriea, Chasa, Deegan, Lawton, Ross
Haddock 11, 13, 61, 53, 74, 82, 84, 88, 127, 143, 190, 191, 193, 193, 320, 321, 358,

Melanogrammus aeglefinus

Carriea, Chase, Deegan, Ross

Silver hake

10, 13, 51, 74, 82, 88, 127, 143, 190, 191, 193, 358,

Merluccius bilinearis Carriea, Chase, Deegan, Ross
Atlantic tomcod 10, 13, 51, 82, 84, 88, 127, 143, 190, 191, 356, 398,
Microgadus tomeod Carriea, Chase, Deegan, Ross

Numbers comrespond to refarences listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Species Massachusetts Bay, continued

Pollock 10,13, 51, 82, 64, 112, 127, 143, 190, 101, 163,
Pollachius virens Carriea, Chase, Deegan, Lawton, Ross

Red hake 10, 13, 51, 82, 84, 127, 143, 190, 191, 193, 199, 320,
Urophydis chuss Carrela, Chase, Deegan, Ross

White hake 10, 13, 51, 74, 82, 84, 88,127, 143, 190, 191, 193,
Urophycis tenuls Carreia, Chase, Deegan, Ross

Mummichogs 2,10, 13, 51, 82, 84, 88, 127, 143, 190, 191,
Fundulus heterociitus Carreia, Chase, Chisholm, Deegan, Scherer

Silversides 10, 13, 51, 82, 84, 88, 94, 127, 143, 190, 191, 193,
Menidia species Carreia, Chase, Lawton, Deegan, Scherer

Fourspine stickleback 10, 13, 51, 82, 84, 88, 127, 143, 439, 440,
Apeltes quadracus Carreia, Chase, Chisholm, Deegan

Threespine stickleback 10, 13, 51, 82, 84, 88, 127, 143, 439, 440,
QGaslerosteils_aculeatus Carmeia, Chase, Chisholm, Deegan

Ninespine sticklaback 10, 13, 51, 82, 84, 88, 127, 143, 439, 440,
Pungitius pungitius Carreia, Chase, Chisholm, Deegan

Northarn pipefish 10, 13, 51, 82, 84, 88, 127, 143, 190,161,
Syngnathus fuscus Carreia, Chasa, Deagan

Northern searobin 10, 13, 51, 82, 84, 88, 127, 143, 190, 191, 193,
Prionotus carolinus Carreiz, Chase, Deegan, Ross

Grubby 10, 13, 51, 82, 84, 88, 127, 143, 190, 191,
Myoxocephalus asneus Carreia, Chase, Deegan, Ross

Longhorn sculpin 10, 13, 51, 82, 84, 88, 127, 143, 190, 191, 193,

Myoxocephalus octodacomspinosus

Carreia, Chase, Deegan, Ross

Shorthorn sculpin

10, 13, 51, 82, 84, 88, 127, 143, 190, 191, 193,

Mvoxocephalus scorpius Carrela, Chase, Deegan, Ross

White perch 10, 13, 51, 82, 84, 88, 127, 143, 190, 191, 356,
Morone americana Boreman, Carreia, Chase, Desgan, Ross

Striped bass 10, 13, 51, 82, 84, 127, 143, 190, 191,
Morone saxatilis Boreman, Cameia, Chase, Deegan, Ross

Bluefish 10, 18, 61, 82, 84, 127, 143, 190, 191, 193, 199, 320,
Pomatomus saltatrix Boreman, Cartreia, Chase, Deegan, Lawton, Ross

Scup 10, 13, 51, 82, 84, 127, 143, 190, 191, 193, 320, 321,
Stenotomus chrysops Carrela, Chase, Deagan, Ross

Tautog 10, 13, 51, 74, 82, B4, 88, 127, 143, 190, 191,
Tautoga onitis Carrela, Chase, Deagan, Ross

Cunnar 10, 13, 51, 82, 84, 112, 127, 143, 190, 191, 193,
Tautogolabrus adspersus Carmreia, Chase, Deeqan, Lawton, Ross

Ocean pout 10, 13, 74, 82, 88, 112, 127, 143, 190, 191, 193, 320, 321,
Macrozoarces americanus Carreia, Chase, Deegan, Lawton, Ross

Rock gunnel 10, 13, 51, 82, 84, 88, 127, 143, 190, 191, 193,
Pholis gunnelius Carreia, Chase, Deegan,

Amaerican sandlance 10, 13, 51, 82, 84, 88, 127, 143, 190, 191, 193,
Ammodytes americanus Carrela, Chase, Desgan,

Atlantic mackerel 10, 13, 51, 82, 84, 127, 143, 190, 191, 193, 320, 321,
Scomber scombrus Carraia, Chase, Deagan, Lawton, Ross

Butterfish 10, 13, 51, 82, 84, 127, 143, 190, 191, 193, 320, 321,
Peprilus triacanthus Carreia, Chase, Deegan, Ross

Windowpane flounder 10, 13, 51, 82, 84, 112, 127, 143, 190, 191, 193,
Scophthalmus aquosus Carrela, Chase, Deegan, Lawton, Ross

American plaice
Hippoglossoides platessoides

10, 13, 51, 74, 82, 88, 127, 143, 190, 191, 193, 320, 321,
Carrela, Chase, Desgan, Ross

Winter fliounder
Pleuronectes americanus

10, 13, 51, 82, 84, 112, 127, 143, 190, 191, 193,
Carreia, Chase, Deagan, Lawton, Ross

Yellowtaii flounder
Plsuronectes ferrugineus

10, 13, 51, 74, 82, 88, 127, 143, 190, 191, 193, 320, 321,
Carreia, Chase, Deagan, Ross

Smooth flounder
Pleuronectes putnami

10, 13, 51, 82, 88, 127, 143, 370,
Carreia, Chase

Numbers correspond to references listed in Appendix 6, pp. 201-221,
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Appendix 4, continued. Table of references and personal communications

Species Boston Harbor

Blua mussal 14, 81, 131, 190, 191, 198, 204, 310,
Mytilus edulis Chase, Hubbard, Robinson, Truchon, Toner

Sea scallop 14, 81, 131, 190, 191, 198, 204, 295,
Placopscten magellanicus Chase, Hubbard, Robinsen, Truchon

Amerlcan oyster
Crassostrea virginica

14, 81, 131, 198, 204, 371,
Chase, Hubbard, Toner

Nertharn quahog 14, 81, 131, 198, 204, 383,
Morconaria mercenaria Chase, Hubbard, Tonar
Softshell clam 14, 81, 131, 198, 204, 308,
Mya arenaria Chase, Hubbard, Truchon
Grass shrimp 14, 112, 131, 194, 213, 312, 433, 9, 429,
Palasmonetes puglo Chase, Hubbard
Northern shrimp 112, 131, 182, 194, 380, 433,
Pandalus borealis Hubbard, Chase
Sevenspine bay shrimp 10, 112, 131, 176, 194, 433,

Crangon septemspinosa

Chase, Hubbard

American lobster

10, 112, 131, 133, 134, 135, 136, 188, 190, 191, 194, 257, 433,

Homarus americanus Chase, Estrelta, Hubbard, Scherer, Truchon
Jonah crab 10, 112, 131, 190, 191, 194, 433,
Cancer borealls Chasae, Hubbard, Scherer
Atlantic rock crab 10, 52, 112, 131, 190, 191, 194, 433,
Cancer irroratus Chase, Hubbard, Scherer
Green crab 10, 50, 112, 131, 194, 433,
Carcinus maenus Chase, Hubbard, Scherer, Truchon

Green sea urchin
Strongyloceritrotus droebachiensis

10, 81, 131, 198, 204, 372,
Chase, Hubbard, Truchon

Spiny dogfish 51, 81, 84, 92, 127, 131, 173, 194, 198, 202, 204,
Squalus acanthias Chase, Howe, Hubbard, Ross, Scherer

Skates 51, 81, 127, 131, 173, 194, 198, 204, 261, 262,
Raja species Chase, Howe, Hubbard, Ross, Scherer

Shortnose sturgeon 51, 81, 84, 127, 131, 161, 173, 194, 198, 204, -
Acipanser bravirostrum Brady, Chase, Howe, Hubbard, Ross, Scherer

Aflantic sturgacn 51, 81, 84, 127, 131, 181, 173, 194, 198, 204, 405,
Acipenser oxyrhynchus Brady, Chase, Howe, Hubbard, Ross, Scherer

American eel 51, 81, 84, 127, 131, 173, 191, 194, 198, 204,
Anguilla rostrata Brady, Chase, Howe, Hubbard, Ross, Scherer

Blueback herring 11, 81, 127, 131, 173, 194, 198, 204, 261, 262,
Alosa aestivalis Boreman, Brady, Chase, Howe, Hubbard, Scherer

Alawife 11, 81,127, 131, 173, 194, 198, 204, 261, 262,
Alosa pseudoharengus Boreman, Brady, Chase, Howe, Hubbard, Scherer

11, 61, 81, 84, 127, 131, 173, 191, 194, 198, 204, 261, 262,
Boreman, Brady, Chase, Howe, Hubbard, Ress, Scherer

Amarican shad
Alosa sapidissima

Atlantic menhaden 11, 81,127,131, 1783, 184, 198, 204, 261,
Brevoortia tyrannus Chase, Howe, Hubbard, Ross, Scherer

Atlantic herting 11, 81,127, 131, 173, 194, 198, 204, 261,
Clupea harengus Chase, Howe, Hubbard, Ross, Scherer

Rainbow smelt 11, 51,81, 127, 131, 173, 194, 198, 204, 261, 262,
Osmerus mordax Brady, Chase, Howe, Hubbard, Ross, Scherer

Atlantic salmon 24, 25, 51, 81, 84, 127, 131, 173, 194, 108, 204,
Salmo salar Boreman, Brady, Chase, Howe, Hubbard, Ross, Scherer

Attantlc cod 51, 81, 127, 131, 173, 194, 198, 204, 261, 262,
Gadus morhua Chase, Howe, Hubbard, Ross, Scherer

Haddock 51, 81, 84, 127, 131, 173, 191, 194, 198, 204,
Mslanogrammus asglefinus Chase, Howe, Hubbard, Ross, Scherer

Silver hake 51, 81,127,131, 173, 194, 198, 204, 261, 262,
Marlucciug bilinearis Chase, Howe, Hubbard, Ross, Scherar

Atlantic tomcod 51, 81, 127, 131, 173, 194, 198, 204, 251, 262,
Microgadus tomeod Chase, Howe, Hubbard, Scherer

Numbers correspond 1o references listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Species Boston Harbor, continued

Poliock 51, 81, 127, 131, 173, 194, 198, 204, 261, 262,
Pollachius virens Chase, Howe, Hubbard, Ross, Scherer

Red hake 51, 81, 127, 131, 173, 194, 198, 204, 261, 262,
Urophycis chuss Chase, Howe, Hubbard, Ross, Scherer

White hake 51, 81, 84, 127, 131, 173, 191, 194, 198, 204,
Urophyeis tenuis Chase, Howe, Hubbard, Ross, Scherer

Mummichogs 51, 81,127, 131, 173, 194, 198, 204, 261, 262,
Fundtlus hateroclitus Chase, Hubbard, Scherer, Howa ,

Sliversides 11, 81, 84, 127,131, 173, 184, 198, 204, 261, 262, 51,
Menidia species Chase, Hubbard, Scherer, Howe ,

Fourspine stickleback 11, 51, 81, 84, 127,131, 173, 194, 198, 204,
Apeltas quadracus Chase, Howe, Hubbard, Scherer

Threaspine stickleback 11, 51, 81,127, 131, 173, 194, 198, 204, 281, 262,
Gasterosteus aculeatus Chase, Hubbard, Scherer, Howe

Ninespine stickleback 11, 51, 81, 84, 127, 131, 173, 194, 198, 204,
Pungitius pungitius Chase, Howe, Hubbard

Northarn pipefish 51, 81, 84, 87, 127, 131, 173, 194, 198, 204, 261, 262,
Syngnathus fuscus Chase, Howe, Hubbard, Scherer

Northern searobin
Prionotus carclinus

51, 81, 127, 131, 173, 194, 198, 204, 261, 262,
Chase, Howe, Hubbard

Grubby
Myoxocsphalus aensus

51, 81,127, 131, 178, 194, 198, 204, 261, 262,
Chase, Howe, Hubbard, Scherer

Longharn sculpin
Myoxocephalus oclodecemspinosus

51, 81,127, 131, 173, 194, 198, 204, 261, 262,
Chase, Howe, Hubbard, Scherer

Shorthorn sculpin

51, 81, 127, 131, 173, 194, 198, 204, 261, 262,

Peprilus trlacanthus

Myoxocephalus scorpius Chase, Howe, Hubbard, Scherer

White perch 11, 81, 127, 131, 173, 194, 198, 204, 261, 262,
Morone americana Boreman, Brady, Chase, Howe, Hubbard, Ross, Scherer

Striped bass 11, 81, 127, 131, 173, 194, 198, 204, 262,
Morone saxatilis Boreman, Brady, Chase, Howe, Hubbard, Ross, Scherer

Bluefish 11, 81, 127, 131, 173, 194, 198, 204, 281, 262,
Pomatomus saltatrix Boreman, Chase, Howe, Hubbard, Ross, Scherer

Scup £1, 81,127, 131, 173, 194, 198, 204, 261, 262,
Stenotomus chrysops Chase, Howe, Hubbard, Scherer

Tautog 51, 81,127,131, 173, 194, 198, 204, 261, 262,
Tautoga onitls Chase, Howe, Hubbard, Ross, Scherer

Cunnar 51,81, 127,131,172, 194, 198, 204, 261, 262,
Tautogolabrus adspersus Chase, Howe, Hubbard, Ross, Scherer

Ocean pout 51, 81, 84, 127, 131, 173, 191, 194, 198, 204,
Macrozoarces americanus Chase, Howe, Hubbard, Ross, Scherer

Rock gunnal 51, 81, 84, 127,131, 173, 191, 194, 198, 204,
Pholis gunnefius Chase, Howe, Hubbard, Scherer

American sandlance 51, 81, 84, 127, 131, 173, 191, 194, 198, 204,
Anmymodytes amaricanus Chase, Hows, Hubbard, Scherer

Atlantic mackerel 11, 81, 127, 131, 1783, 194, 198, 204, 261, 2862,
Scomber scombrus Chase, Howe, Hubbard, Ross, Scherer

Butterfish 11, 81, 127, 131, 173, 194, 198, 204, 261, 262,

Chass, Howe, Hubbard, Ross, Scherer

Windowpane flounder
Scophthalmus aquosus

51, 81,127,131, 173, 194, 198, 204, 261, 262,
Chase, Howe, Hubbard, Ross, Scherer

American plaice
Hippoglossoides platessoides

51, 81, 84, 127, 131, 173, 191, 194, 188, 204,
Chase, Howe, Hubbard, Ross, Scherer

Winter flounder
Pleuronectes americanus

581, 81,127, 131, 173, 184, 198, 204, 261, 262,
Chase, Hubbard, Ross, Scherer, Truchon, Howe

Yeollowtail flounder
Plsuronectes ferrugineus

51, 81,127, 131,173, 194, 198, 204, 261, 262,
Chase, Howa, Hubbard, Ross, Scherer

Smooth flounder
Pletronectas putnami

51, 81, 84, 127, 131, 173, 194, 198, 204, 370,
Chase, Hows, Hubbard, Ross, Scherer

Numbers correspond to references listed in Appendix &, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Appendix 4, continued. Table of references and personal communications

Species Cape Cod Bay

Blue mussel 11, 103, 112, 190, 191, 1989, 310,
Mytilus edulis Collings, Deegan, Kelly, Lawton, Toner

Sea scallop 11, 74,103, 112, 190, 191, 199, 295, 321, 320,
Piacopecten magelianicus Kelly

American oyster 11,103, 112, 199, 371,
Crassostrea virginica Kelly, Toner :

Northern quahog 11, 103, 112, 199, 393,
Mercenatria mercenaria Deegan, Kelly, Toner

Softshell clam 11, 103, 112, 199, 308,
Mya arenaria Deegan, Kelly, Toner

Grass shrimp 9, 11, 112, 213, 312, 426, 433,
Palasmonetes pugio Deegan, Kelly

Northern shrimp 11, 74, 112, 182, 320, 321, 380, 433
Pandalus borealis Callings, Kelly

Sevenspine bay shrimp i1, 74, 112, 178, 183, 433,
Crangon septemspinosa Deegan, Kelly

American lobster 1, 11, 89, 103, 112, 133, 134, 135, 136, 183, 188, 190, 191, 199, 242, 257, 268, 320, 321
Homarus americanus 433, Scharer, Estrella, Kelly, Collings

Jonah crab 11, 103, 112, 190, 191, 199, 245, 394, 433,
Cancer borealis Kelly

Atlantic rock crab 11, 52, 103, 112, 183, 160, 191, 189, 245, 394, 433,
Cancer Irroratus Kelly

Groen crab 11, 103, 112, 183, 199, 245, 4233,
Carcinus maenus Kally, Deagan

Green sea urchin 11, 112, 372, 395,
Strongylocentrotus drosbachiensis | Kelly :

Spiny dogfish 11, 51, 74, 84, 92, 103, 112, 190, 191, 199, 202, 245, 304, 320, 321,
Squalus acanthias Currier, Deegan, Kelly, Ross

Skates 11, 51, 74, 84, 103, 112, 190, 191, 199, 245, 2786, 320, 321,
Rafa specles Currigr, Deegan, Kelly, Ross

Shortnose sturgecn 11, 51, 84, 103, 106, 112, 161, 199, 245,
Aclpenser brevirostrum Brady, Currier, Deegan, Kelly, Ross

Atlantic sturgeon 11, 103, 112, 199, 245, 161, 405, 51, 84, 320, 321,
Acipenser oxyrhynchus Brady, Currier, Beegan, Kelly, Ross

American eel 11, 51, 84, 103, 112, 137, 152, 183, 184, 190, 191, 199, 245,
Anguilla rostrata Brady, Currier, Deegan, Kelly, Ross, Scherer

Blueback herring 11, 51, 74, 84, 103, 112, 190, 191, 199, 245, 294, 320, 321,
Alosa aestivalis Boreman, Brady, Currier, Deegan, Kally, Scherer

Alewife 11, 51, 74, 84, 103, 112, 190, 181, 199, 245, 204, 320, 321,
Alosa pseudoharengus Boreman, Currier, Deegan, Kelly, Scherer

American shad 11, 51, 84, 103, 108, 112, 190, 191, 189, 320, 321, 427,
Alosa sapidissima Boreman, Brady, Deegan, Cutriet, Kelly, Ross

Atlantic menhaden 11, 51, 74, 84, 89, 103, 112, 190, 191, 199, 245, 320, 321, 354,
Brevoorlia tyrannus Deegan, Collings, Currier, Kelly, Ross, Scherer

Atlantic herring 11, 51, 74, 84, 103, 112, 183, 190, 191, 199, 208, 245, 320, 321,
Clupea harenqus Coliings, Currier, Desgan, Kelly, Ross, Scheter .

Rainbow smelt 11, 51, 62, 84, 103, 112, 190, 191, 199, 245,
Osmerus mordax Brady, Currier, Deegan, Kelly, Ross, Scherer

Atlantic salmon 11, 24, 25, 51, 84, 103, 109, 112, 199, 245,
Salmo salar Boreman, Brady, Cumier, Kelly, Ross, Scherer

Atlantic cod 11, 51, 74, 84, 89, 103, 112, 190, 191, 199, 245, 320, 321,
Gadus morhua Collings, Currisr, Deegan, Kelly, Ross, Scherer

Haddock 11, 51, 53, 74, 84, 103, 112, 190, 191, 199, 245, 320, 321,
Melancgrammus aeglsfinus Caollings, Currier, Deegan, Kelly, Ross, Scherer

Silver hake 11, 51, 74, 84, 89, 103, 112, 190, 191, 199, 245, 320, 321,
Meriuccius bilinearis Collings, Currier, Daegan, Kelly, Ross, Scherer

Atlantic tomcod 11, 51, 84, 103, 112, 183, 190, 191, 199, 245, 398,
Microgadus tomecod Collings, Currler, Deagan, Kelly, Ross, Scherer

Numbers correspond to references listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Species Cape Cod Bay, continued

Pollock 11, 51, 84, 103, 112, 183, 190, 191, 199, 243, 245, 320, 321,
Pollachiug virens Collings, Currler, Deagan, Kelly, Ross, Scherer

Red hake 11, 51, 74, 84, 89, 103, 112, 183, 190, 191, 199, 245, 265, 320, 321,
Urophycis chuss Collings, Currier, Ceegan, Kelly, Ross, Scherer

White hake 11, 51, 74, 84, 103, 112, 183, 190, 191, 199, 245, 285, 320, 321,
Urophycis tenuis Currier, Deegan, Kelly, Ross, Scherer

Mummichogs 2,11, 51, 84, 103, 112, 183, 199, 245,
Fundulus heterociitus Deegan, Currier, Kelly, Scherer

Silversides 11, 51, 84, 94, 103, 112, 141, 183, 180, 191, 199, 245,
Menidia spacies Desgan, Currier, Kelly, Scherer

Fourspine stickleback 11, 51, 84, 103, 112, 183, 199, 245, 439, 440,
Apeltes quadracus Currier , Deegan, Kelly

Threespine stickleback 11, 51, 84, 103, 112, 183, 199, 245, 433, 440,
Gastarosteus _aculeatus Currier, Deegan, Kelly

Ninaspine stickleback 11, 51, 84, 103, 112, 199, 439, 440,
Pungitius pungitius Curriar, Kelly

Northern pipafish 11, 51, 84, 103, 112, 183, 199, 245, 248,
Svngnathus fuscus Currier, Deagan, Kelly, Scherer

Northern searobin 11, 51, 84, 89, 103, 112, 190, 191, 199, 245, 350,
Prionotus carolinus Collings, Currier, Desgan, Kelly, Scherer

Grubby 11, 51, 84, 89, 108, 112, 190, 191, 199, 245, 247,
Myoxocephalus aeneus Collings, Currler, Deegan, Kelly, Scherer

Longhorn sculpin
Myoxocephalus octodecemspinosus

11, 51, 84, 89, 103, 112, 180, 191, 199, 245,
Collings, Currler, Deagan, Kelly, Scherer

Shorthorn sculpin

11, 51, 84, 89, 103, 112, 190, 181, 199, 245,

Hippoglossoides piatasscides

Myvoxocephalus scorpius Collings, Currier, Deagan, Kelly, Scherer

White perch 11, 51, 84, 103, 112, 199, 245, 392,
Morone americana Brady, Currler, Kelly, Ross, Scherer

Striped bass 11, 51, 56, 84, 103, 112, 140, 199, 245, 243, 320, 321,
Morone saxatilis Boreman, Brady, Cutrier, Deegan, Kelly, Ross, Scharer

Bluefish 11, 51, 74, 84, 103, 112, 199, 243, 245, 320, 321, 327,
Pomatomus saltatrix Boreman, Currier, Deegan, Kelly, Ross, Scherer

Scup 11, 61, 74, 84, 103, 112, 190, 191, 183, 199, 245, 290, 320, 321,
Stenotomus chrysops Collings, Currier, Deegan, Kelly, Scherer

Tautog 11, 29, 51, 74, 84, 89, 103, 112, 190, 191, 183, 199, 243, 245, 329,
Tauloga onitis Collings, Currier, Deegan, Kelly, Lawton, Ross, Scherer

Cunner 11, 28, 51, 84, 89, 103, 112, 183, 190, 191, 199, 243, 245,
Tautogolabrus adspersus Collings, Curtier, Deegan, Kelly, Ross, Scherer

Ocaan pout 11, 51, 74, 84, 103, 112, 190, 181, 199, 245, 320, 321,
Macrozoarces americanus Currier, Deegan, Kelly, Scherar

Rock gunnel 11, 51, 84, 89, 103, 112, 190, 191, 199, 245, 360,
Pholis gunnellus Collings, Cunrier, Deegan, Kelly, Scherer

American sandlance 11, 30, 51, 84, 89, 103, 112, 183, 190, 191, 199, 245, 382,
Ammodytes amsricanus Currier, Deegan, Kelly, Scherer

Atlantic mackerel 11, 49, 51, 74, 84, 89, 91, 103, 112, 190, 191, 199, 245, 320, 321, 330,
Scomber scombrus Collings, Currier, Deagan, Kelly, Ross, Scherer

Butterfish 11, 51, 74, 84, 89, 103, 112, 190, 191, 199, 245, 206, 320, 321,
Peprilus triacanthus Currier, Deegan, Kelly, Ross, Scherer

Windowpane flounder 11, 61, 74, 84, 89, 103, 112, 183, 190, 191, 199, 245, 320, 321, 410,
Scophthalmus aguosus Collings, Currler, Deegan, Kelly, Ross, Scherer

American plalce 11, 51, 74, 84, 103, 112, 190, 191, 199, 245, 89, 320, 321,

Collings, Currier, Deegan, Kally, Ross, Scherer

Winter flounder

11, 51, 63, 74, 84, 89, 103, 112, 183, 190, 191, 199, 245, 275, 320, 321, 342

Pleuronectes americanus Collings, Currier, Deegan, Kelly, Ross, Scherer
Yallowtail flounder 11, 51, 74, 84, 89, 103, 112, 190, 191, 199, 245, 320, 321, 322,
Plauronsctes ferrugineus Collings, Curtier, Deagan, Kelly, Lawton, Ross, Scherer
Smooth flounder 11, 51,103, 112, 199, 370,
Plauronectes putnarmi Currier, Kelly, Scherer

Numbers correspend to references listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Appendix 5. Reviewers and personal communications

Armstrong, M.
Barr, D.

Beal, B.
Beland, K.
Blackwell, B.
Boreman, J.
Bowen, M.
Brady, P.
Carriera, S.
Chang, B.

Chase, B.

Chenoweth, S.

Chishoim, J.
Clifford, D.
Collings, S.
Creaser, T.
Currier, T.
Dadswell, M.
Dearborn, J.
Deegan, L.
Dionne, M.
Doggett, L.
Estrella, B.
Fay, C.
Gestring, K.
Goode, R.
Grizzle, R.

Hargrave, B.

Massachusetts Division of Marine Fisheries, Sandwich, MA
Biology Dept., Texas A&M University, College Station, TX
University of Maine, Machias, ME

Atlantic Sea Run Salmon Commission, Bangor, ME

U.S. Fish and Wildlife Service Cooperative Extension, Orono, ME
University of MassachusetisfNOAA CMER Program, Amherst, MA
Normandeau Associates, Inc., Bedford, NH

Massachusetts Division of Marine Fisheries, Sandwich, MA
Massachusetts Division of Marine Fisheries, Sandwich, MA
Canadian Dept. of Fisheries and Oceans, St. Andrews, NB
Massachusetts Division of Marine Fisheries, Salem, MA

Maine Dept. of Marine Resources, West Boothbay Harbor, ME
Massachuseits Division of Marine Fisheries, Sandwich, MA
Maine Dept. of Marine Resources, East Machias, ME
Commonwealth Electric Co., Wareham, MA

Maine Dept. of Marine Resources, West Boothbay Harbor, ME
Massachusetts Division of Marine Fisheries, Sandwich, MA
Acadia University, Wolfeville, NS

Zoology Dept., University of Maine, Orono, ME

The Ecosystems Center, Marine Biological Lab, Woods Hole, MA
Wells National Estuarine Research Reserve, Wells, ME

Casco Bay Estuary Program, Portland, ME

Massachusetts Division of Marine Fisheries, Sandwich, MA

Dept. of Natural Resources, Penobscot Nation, Old Town, ME
Zoology Dept., University of New Hampshire, Durham, NH
Southern Maine Technical College, Scuth Portland, ME

Biology Dept., Campbell University, Buies Creek, NC

Bedford institute of Oceanography, Dartmouth, NS
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Appendix 5, continued. Reviewers and personal communications

Harris, L.

Howe, A.

Howell, W. H.

Hubbard, W.

Hurst, J.

lwanowicz, R.

Jessop, B.
Kelly, B.
Kieffer , M.
Knowiton, R.
Kraus, G.
Krouse, J.
Langton, R.
Larsen, P.
Lawton, P.
Lawton, R.
Libby, D.
Marancik, J.
McCleave, J.
McGowan, J.
Moring, J.
Nelson, J.
Nutting, G.
Perkins, H.
Peterson, R.
Pohle, G.
Power, M.

Robinson, S.

Zoology Dept., University of New Hampshire, Durham, NH
Massachusetts Division of Marine Fisheries, Sandwich, MA
Zoology Dept.,‘ Un.iversity of New Hampshire, Durham, NH
U.S. Army Corps of Engineers, Waltham, MA

Maine Dept. of Marine Resources, West Boothbay Harbor, ME
Massachusetts Division of Marine Fisheries, Salem, MA
Canadian Dept. of Fisheries and Oceans, Halifax, NS
Massachusetts Division of Marine Fisheries, Sandwich, MA
U.S. Fish and Wildlife Service, Turner's Falls, MA

Biology Dept., George Washington University, Washington, DC
University of Maine, Machias, ME

Maine Dept. of Marine Resources, West Boothbay Harbor, ME
Maine Dept. of Marine Resources, West Boothbay Harbor, ME
Bigelow Lab for Ocean Sciences,West Boothhay Harbor, ME
Canadian Dept. of Fisheries and Oceans, St. Andrews, NB
Massachusetts Division of Marine Fisheries, Sandwich, MA
Maine Dept. of Marine Resources, West Bocthbay Harber, ME
Craig Brook National Fish Hatchery, East Orland, ME

Dept. of Oceanography, University of Maine, Orono, ME
Maine Dept. of Marine Resources, East Sullivan, ME

Dept. of Zoology, University of Maine, Orono, ME

New Hampshire Dept. of Fish and Game, Durham, NH

Maine Dept. of Marine Resources, West Boothbay Harbor, ME
Maine Dept. of Marine Resources, West Boothbay Harbor, ME
Canadian Dept. of Fisheries and Oceans, St. Andrews, NB
Atlantic Reference Center, St. Andrews, NB

Canadian Dept. of Fisheries and Oceans, St. Andrews, NB

Canadian Dept. of Fisheries and Oceans, St. Ahdrews, NB
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Robinson, W.
Ross, M.
Scherer, M.
Schick, D.
Short, F.
Shumway, S.
Spencer, R.
Squiers, T.
Stephenson, R.
Sterl, B.
Stevenson, D.
Stolte, L.
Toner, R.
Truchon, S.

Van Guelpen, L.

Environmental Sciences Dept., University of Massachusetts, Boston, MA
Dept. of Fisheries and Wildiife, University of Massachusetts, Amherst, MA
Marine Research Inc., Falmouth, MA

Maine Dept. of Marine Resources, West Boothbay Harbor, ME

Jackson Estuarine Laboratory, University of New Hampshire, Durham, NH
Bigelow Laboratory for Ocean Sciences,West Boothbay Harbor, ME
Atlantic Sea Run Salmon Commission, Bangor, ME

Maine Dept. of Matine Resources, Augusta, ME

Canadian Dept. of Fisheries and Oceans, St. Andrews, NB

Ongonquit, ME

Maine Dept. of Marine Resources, West Boothbay Harbor, ME

U.S. Fish and Wildlife Service, Concord, NH

Marine Research Inc., Falmouth, MA

ENSR Consulting and Engineering, Acton, MA

Atlantic Reference Center, St. Andrews, NB
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