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Distribution and Abundance of Fishes and Inventebrates 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. lts 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
period it utilizes each estuary. The data and framework
presented are illustrative of the nationwide ELMR
program (Monaco et al. 1990, 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 forthree 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.

Estuaries 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.
1989, Ayvazian et al. 1992). Estuarine organisms that
support impertant 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 informationfor
estuarine-dependent species (i.e., species thatrequire
estuaries during their life cycle) is for offshore life
stages and doses 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) collect fishes
andinvertebrates 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 focus on how groups of
estuaries may be important for regional fishery man-
agement, and few compile information for species
having little 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 prograrn was developed
to integrate fragments of information on these species
and theirassociated 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 additicn
the ELMR data will be integrated with information from
NOAA's East Coast of North Ametrica Sirategic 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 informaticon that may be collected for each species
and estuary. It would also be both time and cost-
prohibitive to 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 [nven-
tory (NEI) Data Atlas-Volume | (NOAA 1685) and, after
discussions with several regional 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 Pencbscot
Bay from the NEI 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 5
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). Referto 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 in the
ELLMR data base (Table 1). The common and scientific
names of all 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.q., 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.

»| Spatial
Distribution

Temporal

Distribution

Peer Review: | ,.[Microcomputer
Data Verification Data Base

National i
Fstuarine 17 %Zﬁﬂﬁ"e
nventory Estuaries
ate Information
Prepare
Species/Estuary [—=
Data Sheets
58 Develop
Select |- Species [ ™| Life History
Species Summaries

Relative
Abundance

- Data
Reliability




determined by consulting regional experts and NMFS
reports, e.g., Atlantic salmon (Salmo salar) and striped
bass (Morone saxatilis).

* Indicator of environmental stress—determined from
the literature, discussions with fisheries experts, and
from monitoring programs such as NOAA's National
Status and Trends Program (Q'Connor 1980). These
species are typically molluscs or demersal fishes that
consume benthic invertebrates or have a strong asso-
ciation with bottom sediments, e.g., blue mussel{Mytilus
edulis) and winterflounder ( Pleuronectes americanus).
Their physiological 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 sevenspine bay 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 simitar to
aduits. Species with a larval stage typically undergo
metamorphesis to the juvenile stage, hence larvae
usually differ from juveniles and adults in form. In
addition, most species rely on external feriilization 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 genera!l 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 fertilization 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
deviations forindividual species. This sectionidentifies
cases where the ELMR program has considered alter-
nate life stages, cases in which two ormore species are
considered as a single unit, comments on specific
habitat preferences and behaviors, and other pertinent
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

American oyster
Northern quaheg
Softshell clam
Daggerblade grass shrimp
Northern shrimp
Sevenspine bay shrimp
American lobster
Jonah crab

Atlantic rock crab
Green crab

Green sea urchin
Spiny dogfish

Skates

Shortnose sturgeen
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 stickieback
Northern pipefish
Northern searobin
Grubby

Longhorn sculpin
Shotthorn sculpin
White perch

Striped bass

Bluefish

Scup

Tautog

Cunner

Ocean pout

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

Scientific name

Mytilus edulis
Placopecten magellanicus
Crassosfrea virginica
Mercenaria mercenaria
Mya arenaria
Palasmonetes pugio
Pandalus borealis
Crangon septemspinocsa
Homarus americanus
Cancer borealis

Cancer irroratus

Carcinus maenas
Strongylocentrotus droebachiensis
Squalus acanthias

Raja species

Acipenser brevirastrum
Acipenser oxyrhynchus
Anguilla rostrata

Alosa agstivalis

Alosa pseudoharengus
Alosa sapidissima
Brevoortia tyrannus
Clupea harengus
Osmerus mordax

Salmo salfar

Gadus morhua
Melanogrammus aeglefinus
Merluccius bilinearis
Microgadus tomeod
Pollachius virens
Urophyeis chuss
Urophycis tenuis
Fundulus heteroclitus
Menidia species

Apeltes quadracus
Gasterosteus aculeatus
Pungitius pungitius
Syngnathus fuscus
Prionotus carolinus
Myoxocephalus aenaeus
Myoxocephalus octodecemspinosus
Myoxocephalus scorpius
Morone americana
Morone saxaiilis
Pomatomus saltatrix
Stenotomus chrysops
Tautoga onitis
Tautogolabrus adspersus
Macrozoarces americanus
Pholis gunnellus
Ammodytes americanus
Scomber scombrus
Peprilus triacanthus
Scophthalmus aquosus
Hippoglossoides platessoides
Plsuronecies americanus
Pleuronectes ferrugineus
Plsuronectes putnami

Famil

Mytilidae
Pectinidae
Ostreidae
Veneridae
Myidae
Palaemenidae
Pandalidae
Crangonidae
Nephropidae
Cancridae
Cancridae
Portunidae
Strongylocentrotidae
Squalidae
Rajidae
Acipenseridae
Acipenseridae
Anguillidae
Clupeidae
Clupeidae
Clupeidae
Clupeidae
Clupeidae
Osmeridas
Salmonidae
Gadidae
Gadidae
Gadidae
Gadidae
Gadidae
Gadidae
Gadidae
Cyptrinodontidae
Atherinidae
Gasterosteidae
Gasterosteidae
Gasterosteidae
Syngnathidae
Triglidae
Cottidas
Cottidae
Cottidae
Percichthyidae
Percichthyidae
Pomatomidae
Sparidas
Labridae
Labridae
Zoarcidae
Phelidae
Ammodytidae
Scombridas
Stromateidae
Bothidae
Pleuronectidae
Pleuronectidae
Pleuronectidae
Pleurcnectidae




Data sheet development. A data sheet was devel-
oped for each species in each estuary to facilitate the
review apd presentation of the information. Data com-
piled for 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 (0. 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 fortheir knowl-
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 expenrt review.

The abundance of a species was assessed reiative 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 1o other bivalves but they were not compared to
each other. To rank relative abundances, ELMR staif
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

-= Highly Abundant

Salinity Relative abundance by month
zane Life stage JIF J|J|A|sio]N|D R
Adults 2
Spawning 3
Tidal fresh Juvenies 2
0.0 - 0.5 ppt Larvas 2
Eggs 3
Adults 1
Mixing Spawr,“ng 2
0.5 - 25.0 ppt Juveniles !
Larvae 2
Eggs 2
Adults 2
Spawning 1
Seawater Juveniles 2

>25.0 ppt
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 s 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

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

Shallow Water Fishes

Mummichog
Silversides

Fourspine stickleback
Threespine stickleback
Ninespine stickleback
Northemn pipefish
American sand lance

Demersal Fishes

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

Ccean pout

Rock gunne!
Windowpane flounder
American plaice
Winter flounder
Yellowtail flounder
Srmooth flounder

The data presented here represent relative abundance
levels within a specific estuary; relative abundance
levels across ail 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 Dafa Content and Quality section,
below).

Data verification. Formany 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
morethan 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-
fantic 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 summaries. The informaticn compiled for each
species and estuary (986 data shesets) 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 ex-
amine general abundance patterns, the numbers 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. Aithough
these summaries are not statistical analyses, they do
provide insights into the seasonal and geographical
distribution of selected species in the estuaries:

« The number of species present appearedto be higher
in some estuarieg than in others (Figure 5). However,
only 58 species were selected for the ELMR North
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 sotme occur primarily in the more southern
estuaries (e.g., American cyster, 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, little
habitat for several cf 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
(Figure 5). This may have resulted, in part, from spawn-
ing activity by the more southern species {e.g., Ameri-
can oyster, scup, daggerblade grass shrimp} in these
systemns, and large seawater zones which could ac-
commodate more of the marine spawners. -

* The number of species appeared to be lowest in the
tidal fresh zone {Figures 5 and 6). 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 lower
diversity.

» Estuarine utilization by all three life stages was
highest in the summer and lowest in the winter, with
some notable exceptions (e.g., winter flounder, Atlan-
tic herring) (Figure 8).

« The number of species presentaslarvae inthe mixing
and seawater zones was highest in June. The number
of species present as adults or juveniles was highestin
Sepiember and Cctober (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 siage, 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.
As aresult, 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 andfor non-
commercial fishes and inveriebrates. In addition, life
history data are lacking or incomplete even for some of
the commercially itnportant and pelagic species. Given
this situation, an objective of the ELMR program wasto
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 sothat 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. Presence/absence 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.
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Table 3, continued. Presence/absence 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.
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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 life 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
increasestoinciude the newarea. If aspeciesticlerates
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-
latly 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 pericd, 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
fowest 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 facilities
or industries requiring environmental monitoring (e.g.,
nuclear power plants}). These estimates also suggest
that many smaller bays and estuaries have not been
extensively researched (e.g., Englishman/Machias
bays, Narraguagus Bay, Saco River, Wells Harbor,
Merrimack River).

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

+ Data forjuveniles and adults were most reliable, while
data for spawning adults, larvae, and eggs (particularly
demersal eggs) were less certain. This reflects that
most biological surveys have focused on adult and
juvenile life stages. Species-specific studies of spawn-
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
relatively high for most of the highly exploited commer-
cial and recreational species (e.g., bivalves, Atlantic
salmon, striped bass), and for endangered species
(shortnose sturgeon). This reflects the comparatively
greater number of studies conducted to monitor and
manage species that 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 liitle
commercial impottance (e.g., sticklebacks, smooth
flounder); 3) had relatively unclear present distribu-
tions compared to 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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Figure 8. Mean data reliabifity by species.
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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 importance 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 extreme environmental
conditions within that estuary. Estuaries can be classi-
fied by the number of species present and by whether
thefauna are primarily marine, estuarine, or freshwater
(Tyler 1971, MacDonald et al. 1984, Ayvazian et al.
1892). 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 presencefab-
sence or other 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 tolerances among estuaries, suggesting
that some other factor such as temperature, competi-
tion, or predation may be regulating its distribution.

Linkages to 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 [atter species fall into four
general categories: 1) diadromous species, which use
estuariesas migration corridors and, inseme instances,
nursery areas; 2) species that use estuaries for spawn-
ing, 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) speciesthat 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 or feeding grounds, these data may assist in
identifying adverse effects of estuarine degradation on
ofishore populations.
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East Coast of North America Strategic Assess-
ment 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 developmentthrough two
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 estuaries. These
data will be integrated with the coastal and offshore
living resource information 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 requirements (Mo-
naco and Lowery in prep)

The ECNASAF complements other Federal matrine
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
small alterations in estuaries have a systemic impact
on coastal ocean resources, it is more important than
ever to compile consistent information on the nation's
estuarinefishes andinvertebrates. Althoughthe knowl-
edge available to effectively conserve and manage
living resources is limited, the ELMR program provides
an impontant tool for assessing the status of estuarine
fauna and examining their relationships with cther
species and their environment. The ELMR data base
provides the best available baseline information on the
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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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 (Pleuronectes ferrugineus) p. 47 p. 48 p. 49
Smooth flounder { Pleuronectes putnami)

p. 29 p. 30 p. 31

p. 32 p. 33 p. 34

p. 35 p. 36 pP- 37

p. 38 p. 39 p. 40

.41 p. 42 p. 43

19



Table 4. Spatial distribution and relative abundance

North Atlantic Estuaries
Passama-|Englishman] Narra- Blue
quoddy | Machias | guagus Hill |Pen§bscot|Mus§ongus
Bay Bays Bay Bay ay ay
Species/Life Stage TMSITMSITMS|ITMSITMSI|ITMS
Blue mussel A ©|® O|® O|® Cl|® O|e O|e
] S ©|® O|® Cl|e O|e O|e O|e
gmff J| @l@| [oj@| [O|ef (O|l@| [Oole]| |[O|®
L @@ o|@ O|@® O|@ O|@e QO|®
E @ e O|® O|® O|® C|e O|®
Sea scallop A Vi@ Vi@ \a[C [0 V@ ®)
S ® ® @ O
Placopecten V| @ vl @ V|® Vi@ Vi@ O
magelianicus | | 14y|g] [Y|l@| |Y|®@] |V]|@] |¥|® e
E] |V]|® @® ® @ |V|® o
American oyster A v
S na
Crassostrea J v
virginica L na
E na
Northern quahog A 's A Y ViV v |V
S na na |na na |na na {na
Mercenaria J O AR N EA B
mercenaria L na na [na na [na na |na
E na na [na na{na na |na
Softshell clam A o @® 0Ol0 ®@® e@ 0@ 0@
S o ® 0|0 e ® 0@ @@ 0@
Mya J| |e|l@| |0lo] (e|l®]| |e|®@] (@@ [®@|®
arenaria L| @|®| |[0|0] e|l®@]| (@e|®@]| |@|®@]| |(@|®
E LAIC) 0|0 @@ @@ @@ 0@
Daggerblade A
grass shrimp S
Pajaemonetes Y
pugio L
E
TMS|ITMSITMS|ITMS|ITMS|TMS
Passama-|Englishman| Narra- Blue
quoddy | Machias | guagus Hii  |Penobscot|Muscongus
Bay Bays Bay Bay Bay Bay
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
*J 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
. Kennebech
Dsac';‘{;‘;' Sheepscot| Andro- | Casco | Saco | Wells
River | TVer [ scoggin | Bay Bay | Harbor
Rivers
Species/Life Stage TMSITMSITMSITMS|TMS]|*"MS
Blue mussel A O|® Oie Ole Oe OR[ O|®
) S C|e O|e Ol@ Ol@ O|® Ocle
2453;’1;3 J| [o|le] |[c|le]| [O|l@] [O|le]| ®|le]| |@|®
; L] [o|e]| |[o|e| |[o|@] [Oj@] [O|®] |O|®
E O|@ O|® O|@ O@ O|® 0@
Sea scallop A O ') ¥ @) i
S O a) v O v
Placopecten J e 'e) v O N
magellanicus | 0O O N O N
E O o v 0 ¥
American oyster A y
S ¥
Crassostrea J +
virginica L N
E v
Northern quahog A Ol NA N 'olle) Ny
) S na | na na | na na | na v [ na | na
Mercenan_a J O N NE NEN olo N
mercenaria
L na | na na | na na | na VR na | na
E na | na na | na na | na N Y na | na
Softshell clam A e@® el® el@ ole e |® ®@®
S e @® e @® e @® ee 0@ ®®
Mya J| el®| (@|le]| @@ (e|l®] oc]| 0@
arenaria L] @@ @e|l®| (@el®@] (e|l@] @@ |(@|®
E 0@ 0|® 0@ L AL 0@ @®
Daggerblade A A, N Iy
grass shrimp S NE NN NE
Palaemonetes J v Y R Vv
pugio L viv ‘AR VAR
E VINE (VY] |
TMSITMSITMS|ITMS|TMES|*MS
. Kennebec/
Dsa;ggg' 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
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Table 4 (continued). Spatial distribution and relaiive abundance

North Atlantic Estuaries
M _
Great Merimack chzzzﬁs Boston Gggg
Bay River Bay Harbor Bay
Species/Life Stage |[T M S|IT M *|* * §|* M S|* M S
Blue mussel Al Ol® ® ® ®® @@
. S O@® @ @ @ |® @@
Mymus J] [o|e| |® o| @@ @@
L Oe ] @ @@ @©|®
E Oe ® @ ®|® @|®
Sea scallop A O ®) N @
S O na ®
Flacopecten J @) '®) V @
magellanicus | N O na @
E O na @
American oyster A @0 0|0
S ® |0 010
Crassostrea J ®0 oo
virginica L ®|o olo
E ® |0 0|0
Northern quahog A N 0O oo oe
Mercenaria S v O N o b
. J ¥ O O (O @0
mercenaria L N o 414 °le
E v o]l [v]|Y] |e|®
Softshell clam A ®|® ) ) ole oe
S 00 ® oe o8
Mya J| @le| |@ | o] oe
arenaria L olo ® ® ole ol®
E 00 @ ® ee ®e
Daggerblade Al 0lO ¥ 0 0|0 @@
grass shrimp S N Ni O N 010
Palaemonetes J| |O|O ¥ o| [0olo] (@ |®
pugioc L VAR v O Viy a)le
E V|V v 0 AR 0|0
TMS|ITM®*" ™" S8|*"MS|*" MS
Great Merrimack c“;:ﬁ::g-s aoston ngg
Bay River Bay arbor Bay
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
o Highly Abundant T - Tidal Fresh A - Adulis
@ 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

North Atlantic Estuaries
Passama-|Englishman| Narra- Blue
quoddy | Machias | guagus Hilt Penobscot|Muscongus
Bay Bays Bay Bay Bay Bay
Species/Life Stage TMSITMSITMS|]TMS|ITMS|T MS
Northern shrimp A ® O O '®) @ @
S ®
Pandalus
borealis J O O O O O O
L ® (@] @] (@] @ ®
E ® O O O ® ®
ge"eﬂﬁpi"e Al @oje| el®o| oo (ole| (o] e|®
ay shrimp S| ele| ele|] ele| eje]| 0| |®|®
Crangon J e e e e ee oe e e
septemspinosa L ee L Bl oo o0 o e ee
E a0 o6 ee e e ee ee
Amaerican lohster A olo Ol® Ol@® O|® Ol® olo
S C ® O] O] @ 8]
Homas 3] lolo] |o|e| |ole| |o|e| |ole] [o|®
L na |O V| @ Vv |@ Vv |@® Vv |@ na | @
E O O (@] ] @ O
Jonah crab A na |y Vi@ N0 J|® J|o J|O
S na @] O O O @]
Cancer J na{ ¥ na{+ naf+ na |+ na na
borealis L na 0 o 0 0O 0
E na @] @) O @) O
Allanticrockcrab A olo @@ @@ @@ @@ @ |®
c 8] |o|o Vi@ Vi@ Vi@l |O]@® V|@®
irg?gflfs J| lolo] |@e|le| eje]| |@|e o| @@
L OO0 O|® O|® O|® ® @ O|@®
E] |O]|O V|0 v |0 v]|o]l |0]o V|0
Green crab Al @el@| @@ @] @] @] e|e
Carci M o|0 O|O 0|0 OO 0|0 e|e
m‘zg’r’,';“ss J| @@ [@|l@e]| @@ (@@ |®|le]| |e|e®
L O|0 0|0 0|0 Q|0 0|0 ee
E OO 0|0 0|0 OO O|0 ee
TMS|ITMS|TMSITMS|ITMSI|IT MS
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
v Rare * - Salinity zone not present L - Larvae
ty p
Blank Not Present E - Eggs
na No data available M - Mating

23



Table 4 (continued). Spatiai distribution and relative abundance

North Atlantic Estuaries
. Kennebec
Dsagt?:' Sheepscot| Andro- [ Casco | Saco | wells
River River scoggin Bay Bay Harbor
Rivers
Species/Life Stage TMSITMSIT MS|ITMS|TMS|{* MS
Northern shrimp N 0] N 'e) N
S
Pandalus
borealis J O O o O v
L V @ ¥ O v
E v ® vy O v
Sevenspine Al ele] ole|] o] oo oe]| oo
bay shrimp s| l@eje|] @|le| o] 9| oo o
Crangon J e o|e ee o6 oo oe
septemspinosa L oo LRI e e 9 e oe o0
E e e o e o0 e e o e AL
American lobster olo O l® olo 0@ Ol® Jylo
S O O] O @ @)
vomas 4| lole| lole| lole| |o|e| |ole| |v|o
L nal|@ na (@ na |@® v l@® v O +
E O O @) O @)
Jonah crab Al [vio] |¥|o]| |v|o} |viol |vilo] |v|o
S @) O @) O O O
Cancef' J na | v na na na|Q na na| v
borealis L o o o O 0O o
E @] O 8] O O O
Atlanticrock crab A @ |® ®|® @ ®® @ ®
s| [Vv[@] |¥]@ @| |[V|O @] @]
Cancer J ® @ OR[ @ |@® @@ ®|® ® @
irroratus L O|® @RIO)] (@RIO)] O® V |@ O|@®
El] [v]O] [Y]|O @) V10 0 0
Green crab Al ele|] ee| oo ejec| (el@] oi®
. M ee o e 80 0@ ¢ @ 0@
Carcinis J| @] @j@| 0|0 (@] (@@ |o|®
L oe o® L Ml 0® e @ oS
E oe o0 ee e|® @@ ®®
TMS|ITMS|ITMS|ITMS|T MS|* MS
. Kennebec/
D:ggg;" 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 aduits
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
Massa-
Great Merrimack chuzetts Boston %e:)%e
Bay River Bay Harbor Bay
Species/Life Stage TMS|ITM*|* *S8§|*" MS|*"M S
Northern shrimp A @ . N
S
Pandalus
/ J @ o v
borealis
L @ @) v
E @ @] v
Sevens_pine A X ® ® ele ole
bay shrimp s| |e|e| |® o eje| |@|o
Crangon J ee [ ] @ ee e
septemspinosa L e e e [ ee e e
E ®e o @ o0 LAl
American lobster A Olo N @ ®|® Ol@®
Homarus S O = O O
americanus J Ol® O ® @@ ®@®
L ¥y |O ®) Y|o v¥lo
E ¥ O O O
Jonah crab A V|0 N ') J|O J|o
S @) 0 \ O
Ca'nc:e‘_r J na |0 na @) na |O na |O
borealis L O o N O
E @) 0 v @)
Allanticrock crab A olo @ ® Ol®
S V{0 O @] O
Cancer J| lele] |o o ele| |®®
irroratus L ol® N 0O ¥ |o vlo
E v |0 @) O @]
Green crab A ®|@® ® @ 0@ 0@
Carcinus M @0 © © ©e® ©®
J
maenas L_AO)] ® ® 0@ @@
L e ® O] @ @@ @@
E ®|@® @ @ CRIC) @@
TMS|ITM*]I**S|*"MS|*"MS
. Massa- Cape
Great Merr!mack chusetts | Boston Cod
Bay River Bay Harbor Bay
North Atflantic Estuaries
Relative Abundance Salinity Zone Life Stage
[ ] Highly Abundant T - Tidal Fresh A - Adults
C) 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 Penobscot|Muscongus
Bay Bays Bay Bay Bay Bay
Species/Life Stage TMS|ITMS|ITMSITMSITMS|TMS
Green sea Al Vel (V@] (vie] ivie] |V(e]| |V(|e
Strongylocentrotus J vV |@ Vv |@ V|@® V|@ V|@ Vi@
droebachiensis L @ ) [ ] ® o ®
E e o @ ) @ @
Spiny dogfish A ® ® ® ® ® O
M na na na na na na
Squalus J @ ® @ @ ® ®
acanthias
P na na na na na na
Skates A V10 v |0 V1|0 ¥ |O Ble) V|0
M O O @) Q @] @)
Raja J v |O ¥ |O V|0 V|0 ¥ |O ¥ 10
species
E @] O O @) @)
Shortnose A na |na | na
sturgeon s na
Acipenser J na |na | na
brevirostrum L na
E na
Atlantic sturgeon  Alpa | v | V]na |V {VIea| V| Vina| v | vlnalv |V Jiy
Acipenser S|na na na na na
wrreeodRNY 8 0 T U R oY Y ) ) P PR
_ L na na na na na
E|na na na na na
American eel Alololololojolo|olololololololo]e|e® |@
S
Anguita Jelolo|lole|lole|lo|lele|e|e|e|@|@|e|®|e®
L@@ [O]O|OI0|C |0 ]0}0 |00 o0 0|0
S E
TMSITMSITMS|ITMS|T MS|T MS
Passama-jEnglishman| MNarra- Blue
quoddy | Machias | guagus | Hill |PenobscofMuscongus
Bay Bays Bay Bay Bay Bay
North Ailantic 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 - Larvae
\I * - Salinity tp L-L
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
. Kennebec/
Dsa:;?t?:- Sheepscot| Andro- | Casco Saco Wells
River River scoggin Bay Bay Harbor
Rivers
Species/Life Stage TMSITMS|ITMS|ITMS|ITMS|* MS
Green sea A V| e V@ V@ V¥ V|0
Strongylocentrotus 4 V|e v |@ V@ V|@® ¥ |O
droebachiensis L e o [ @ O
E @ ® ® @ 0O
Spiny dogfish A O '®) e Jlo NETe
M] na na na
Squalus J o{ |olo o]l |v|o] |vio
acanthias
P na na na
Skates Al [viof |v[o] [v|o} [Y]|o] [Ylo] [¥|Y
_ M O O o} @ O ¥
Raja J e v[ol (V]|O ylo] |Y|o] |¥[Y
species
E 0 @] Q 0 @) v
Shortnose A JiviVlololo
sturgeon s na o
Acipenser J nafnanalQ |na fna
brevirostrum L nal- O
E na O
Atlantic sturgeon A NIVIVIVIVINIV I v nal vy N fna LY | Y
S \I
Acipenser
oxyrhynchus J nainafna|+ | Y |nai~ |+ |nalnainalnainalna
L R
E v
American eel Alolo o olololololololololo o}
S
Anguilla oolololoecloole|e|le|loe|oje| (@
L 0|0 0\0 O|0|0|0 010 |00 0|0
E
TMSITMSITMSITMS|ITMS|*™MS
. Kennebec/
Dsa:)rci:g:- Sheepscot| Andro- { Casco | Saco | Wells
River River 5coggin 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
C Common S - Seawater - J - Juveniles
v 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-
GBreat Merrimack chﬁzetts Boston %a:);:je
ay River Bay Harbor Bay
Species/Life Stage [T M S|T M *{* * 8| * M S|* M S
Green sea A ®) '8 '®) o)
urchin S 0O 0 0 0
Sirongylocentrotus J O O O O
droebachiensis L O O O @
E )] O @) @)
Spiny dogfish A ® N Jl|l®
Ml na na
Squalus J ® SR J|@®
acanthias
P na na
Skates A ‘Ale; Vv ® v |@ Vv |@
M v O O O
Raja J ¥ |O v ® V] @ v|@
species
E v O O 0
Shortnose A olo
sturgeon s O
Acipenser J na |na
brevirostrum L 9]
E @
Atlantic sturgeon A S VR N VD Y J na | na N
Acipenser S
oxyehynchus i na na fna | ¥ 1O nal |nalna
E
S
Anguiia Jeleole|e|® | @®| |[®@®
LIO|O|O}|O |0 O 0|0 0|0
E
TMS|IT M *|**S|*MS|* MS
M -
Great |Merrimack chﬁzzﬁs Boston %a;pde
Bay River Bay Harbor Bay
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
L Highly Abundant T - Tidal Fresh A - Adults
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 - Pariurition
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Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries
Passama-|Englisnmanl Narra- Blue
quoddy | Machias | guagus Hill Pengbscot Muscongus
Bay | Bays | Bay Bay ay Bay
Species/Life Stage TMSITMS|ITMS|ITMS|TMSIT MS
Blueback herring  afo o l@ |V |¥ |[V]|ololololcioioclololvYIViV
stV ¥ v v O v
Alosa Jlole|e] |V |J|ojolo|o|olololo|o] ViV |V
aestivalis LIV N N y 0 N
E|¥ v ¥ v O ¥

Alewife Ale|le|e|le|®|®|® @e|®|® oo
S|V v v v ¥ v

Alosa Jolole|le|e|e|e ele|le|e® 1010

pseudoharengus Ll N J J N J
E|Y v v v v v
American shad AlvivielvI|v]vio V|V |[Vlna|¥|V¥inalna[na
S V @) N na na
Alosa JIv[v |V v]v[v]o VI [V ]ea| v [V |V [V
sapidissima L N O N na N
E y O v na na
Atlantic menhaden A Olo 0o olo olo @@ ®|®
S
Brevoortia J Y v+ A I VY NER VA
tyrannus L N N
E v
Atlantic herring A ®|@® Ol@ ® ® '®)
S @)
e i| |ele] |ole]| |o|e| [o|e| [o]e ®
L Ol@ Of ON ON ee @ e
E @]

Rainbow smelt  Alg |@ |l@|o|o|o]o|o|olocjolole|® |@|e|e
Osmerus 510 © © © O ©
mordax A [sRICH[C] [} [e][u] (e} [e](e] [sR{eR(a] (e} CR[OR (eR[CRI{O)

L|®@ O Q|0 o0 010 ® |O @|@ |
E|O @) O 0 O O
TMS|{TMS|TMS|TMS|TMS|TMS
Passama-|Englishman| 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 - Tidal Fresh A - Adults

@ Abundant M - Mixing S - Spawning adults

O Common S - Seawater J - Juveniles

v Rare * - Salinity zone not present - L-Llarvae

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
Dsaggg:' Sheepscot| Andro- | Casco | Saco | Wells
River River scoggin Bay Bay Harbor
Rivers
Species/Life Stage TMS|TMS|TMS|T MS|TMS|*MS
Blueback herring  alo |Oo|o|o (o o] Y| Y| Y]|o|o|oloo|o] |o|o
‘ SO O v v v na
Alosa JlololololololY|V|Y¥]olo|ololo ®|0
aestivalis Llo O N N N
ElO O Y v v
Alewife Alo(ojlsjlo(eo|o|jeje(e|e|(@|el®
s|v J ® N v na
Alosa Jjojojo|lojoje|eojo|e|e|e|e]e
pseudoharengus Lly N @ N N
E|Y v ® v 1V
American shad AlVIVYI[VINIYEIY]O VI VIYI]O
| s| ¥ v e v
Alosa JIVIY VY| Y| Yololo]v]Yiv]o
sapidissima Ll N ' O N
el v + O V
Atlantic menhaden 4 ®|® ®|® olo 0 O NN
S
Brevoortia J B SUR ISV Ny O v|o vy
tyrannus L .\! \, ,J \I \l
E
Atlantic herring A Nile) Jylilol Iy
Clupea S v
harengus J 0@ O|@® Q|0 O|® O|@® OR |
L] @@ ® e 0|0 @@ O|® C|®
E ¥
Rainbow smelt_ A @ @ @ @ @ @ @ @ @ O O
Osmerus Sl® O ® ® O
mordax RO ORICR {eR(CR{C] [CRICR(CR ICR(CI (] [OR(C] Q|0
Leje|'je|le|'|®ej®@|Vi®|o| |®|C v
El@® @) ® @ @]
TMSITMS|T MSITMS|ITMS|*MS
b Kennebec
Dsigt?:- 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
@] Common S - Seawater J - Juveniles
w/ Rare * Salinity zone not present L - Larvae
Blank Not Present E - Eggs

No data available

30



Table 4 (continued).

Spatial distribution and relative abundance

North Atlantic Estuaries
Great |Merrimack chrﬁ::{at-s Boston %a:)%e
Bay River " Bay Harbor | - Béy
Species/Life Stage T M T M *|**S|*" MS|* MS
Blueback herring Alo o ® @ O OO 0lio
Al e B ®)
osa
aestivalls - i C:,) (3 g ® O 00 0|0
EfV 0
Alewife AlO @) ® ®
S y
pseudoharengus ‘: : 3 3 ® ®®
. E v
American shad Alv|¥|Vlo N V| AR
S C
Alosa MEIRIEI G v (vl (Y)Y
sapidissima LV o
E O
Atlantic menhaden A V ‘\J O 0) ' @) Ol®
Brevoortia S N N = O
fyrannus 'lJ_ N 8 8 8
E v 0 0 0
Atlantic herring A vl|o N ) @® ol®
Clupea S v
Ll |ojo} |o @| {V]|®] O
E V
Rainbow smelt Ale |® oOlo 'S olo O
S|O ¥ @
Gsmeris  Jle|e|@|o]o o| |@ olo
Ll@|O oY O viy
" E|lO V O
TMSIT M***S|* MS|* MS
Great |Merrimack chﬁ::g-s 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
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- Blue
quoddy | Machias | guagus Hill Penocbscot|Muscongus
Bay Bays Bay Bay Bay Bay
Species/Life Stage T MS|ITMS|ITMSITMS|TMS|TMS
Atlantic salmon ISellcl el RARARA RARARE EEEAR [a] (el (]l RARAE
S ¥
Saimo Jlolo|lolo|o|o|ojo|o|oloc|olojolo] Y |[Y]Y
salar L N
E v
Atlantic cod Al |Y[o] (Yol [Y|ol [v|ot Yol |v|O
S ) ® O v
Gadus J Vo V|@® Vv |@ V|@ Vo V|0
morhua L ol {Y|o] [vlo] [|v|o ® \
E 0 O @) v
Haddock A N | N Ni J N
S
Melanogrammus J Ni N N N N N
aeglefinus L
E
Silver hake A @ O|@ ® ® ® O
) ) i N + N N,
Merluccius J @ O|l@® O] Ol® Ol@ QO
bilinearis L i Ni N v N N
E v v v v v v
Atlantic tomcod Al@el@Ojoj@|Ojl0|@|O|o|®@|O|l®e|@|O|®|®|O].
‘ Sj@ |O |0 0|0 0|0 @ |O @ |O
Microgadus SR OR[CR{e] (eR{ORe] {eRICR{e] (aR[OR[8R {ORICR[aR [OR[CR{E]
tomcod Ll@lo} jolo|V|o|o|Yjolo|V|j@|Oo| [@|O
El®@ (O Q|0 0|0 0|0 ® |0 @ |0
Pollock A 8 V N y v vV
S
Pollachius J| lole| oo} |olo]| |o|o] |o|ol |o|@
virens L O na o a N
E
TMS|ITMSITMSITMS|ITMSITMS
Passama-|Englishman] Narra- Blue
quoddy | Machias | guagus Hill |Penobscot|Muscongus
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
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
Damari Kennebec
scotta_|Sheepscot| Andro- | Casco | Saco | wells
River River scoggin Bay Bay Harbor
Rivers
Species/Life Stage TMS|ITMS|ITMS|ITMSITMS|I*MS
Aflantic salmon Al lnalma|O|O OO [ClO]V | V[N] VIV Y
S O v
Salmo V) IR LY 15 (el fo} fo] VR RVAIRVH VA VA VA IEVR IV IO
salar L O N
E @) v
Atlantic cod A Nle) Jl® N Jlo NEle)
S V ® J N
Gadus J vyio Jl{o N vl|o vlo N
morhua L N ® vlo 0 N
E v ® ) ) v
Haddock A N N V v
Melanogrammus S
aeglefinus ‘Ij_ v v v v
E
Silver hake A @] @ 0|0 OO +
) S ¥ + na + v
Merluccius J olol lolo olol |lolo v
bilinearis L § N na Vo NN N
E y N na v QO S Y \/
Aflantictomcod Ajl@ |®@ [Cl®@ (@ |O|®@ |@|O|O0|®@|O{jO|®@|O] |®]|O
. Sl@|O ®|O @®|O 0|0 O |0 O
Microgadus  Jl@l@|Ol®({®(O|®|@ (0|0 @ 0j0|®@|0] |®]|O
tomeod Ll@lo| |®@lo| |olo!| lololv|olo|v]l |o]v
E|l@ (O ON®] ®|O Q|0 Q|0 O
Pollock A O Y N N} N/
S
Pollachius J| lole}l lolel lole| |olo} lolo] [v]V
virens I R A S R (o' I VA R I I I O R I A
E
T MSITMS|ITMSITMS|TMSI*MS
Damari- Kennebec/
scotia |Sheepscot| Andro- | Casco | Saco | Wells
River River scoggmn 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 - 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

North Atlantic Estuaries
Great [Merrimack ch!fa‘ﬁ::ﬁ; aos:)on %i%e
Bay River Bay arbor Bay
Species/Life Stage [T M S|IT M *|* * S|* M S{* M §
Atlantic salmon A NN
S
Salmo JIV |V olo
salar L
E
Atlantic cod A + N O al{e) Jlo
S v @] O O
Gadus J N v O 0j0 vy |O
morfiia L o| |+ ol |vlo] [|v]o
E of | ol |vlo] |+¥|o
Haddock A N N
S ¥
Melanogrammus J N ,J N
aeglefinus L N N N J
E ¥ v ¥ v
Silver hake A Y v O 0|0 Q0
. S @] o)
Meriuccius J Nty '8 alle olo
bilinearis L N J O v lo Y lo
E Y| |O o] [Y]O \ (8 |
Atlantic tomcod Alol@|oloio a) @10 ol i
. slo|o 010 O O
Microgadus JiIo@lolo o 0] @j0} O}V
tomcod Llolo \] ajle) @) @)
E|JO|O alle) O @]
Pollock A N N} @) N} @)
S 0O v
Roﬂachius J vYlo 0 ® olo Ole®
virens L Vlo 0 0 o 0
E] {¥Y]o] |o 0 0 v
TMS|IT M***S[*"MS[*"M S
Great |Merrimack chﬁ:zﬁ-s Boston %%%e
Bay River Bay Harbor Bay
North Atlaniic 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

Passama-|Englishman] Narra- Biue
quoddy | Machias | guagus Hill Perg):;cot Musgg:gus
Bay Bays Bay Bay
Species/Life Stage TMS|ITMS|ITMS|TMS|ITMSI|ITMS
Red hake Al 0|0 V|0 Ale v {O 051 0|0
S na
Urophycis
ohuss J O |0 v |O v O v O O ? O|0
L na
E ¥ na
White hake A ®|® V0O N ®) N @ 0|o
) S na na na na + na
Urophycis J| l@|l@| |o|lo| |olo] ool je|e® o
tenuis L na na na na \l na
E na na na na v na
Mummichog Alelelc|le|@icle|le|ocje|e|o]|e(e(c]|e|@|O
Fundulus S|le|lejC|je|e|Cjle|®ClesO|®@|C|8|®|O
Liej@eCjejeiOjleje|C|e/@eOC|®@OC|e|®|O
Elo(@OCj0|@|0|®|®0]|10/8|0{0|0|0]|8!@ |0
Silversides Al |lolo] |olo} |o|lo} |olo | O®
. S Q|0 OO 0|0 OO ® @ O@®
ggee'gi‘;’: J| lolo| lolo] lolo] |olo] |eje]| |@|e
L OO 0|0 0|0 a){e] OB O|@®
E O |0 0|0 o0 clo ®|® Ol®
Fourspine Al
stickleback ngojgojgojgojgojg©
Apeltes JIV|oilolYlolo}V]|ololv|ololY|o|o]Y oo
quadracus LY |O Yo ‘Ale) V|0 v |0 'Ale
EfV O i) Ale) VO V0 VO
Threespine AMlololololo|ololo|olo|ololo|ojolololo
stickleback slolo] lolo] lolo! lolo] lolo]| joio
Gasterosteus J|O|O 0|0 al(eo}ie] (s)[ekio] [e] (e Q|0
aculeatus L]O|O 0|0 0|0 0|0 Q|0 0|0
E|O|O O|O QO OO 0|0 ale]
T MS|ITMS|ITMS|ITMS|TMSITMS
Passama-|Englishman] Narra- Blue
quoddy | Machias | guagus Hill  [Penobscot MuscongusJ
Bay Bays Bay Bay Bay Bay
North Atlantic Estuaries
Relative Abundance Salinity Zone Life Stage
[ Highly Abundant T - Tidal Fresh A - Adulis
@ Abundant M - Mixing S - Spawning adults
@) 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

North Atlantic Estuaries
Damari- Kennebec
scotta |Sheepscot Andro- | Casco Saco | Welis
River River S?ggln Bay Bay Harbor
ivers
Species/Life Stage TMSITMS|ITMS|ITMSITMS|* MS
) S na @) na
dophyels gl lolo| lolo] |olo] |Y|o] |Yio v
chuss
L na O na na na v
E na O na na na y
White hake A O O O 0lo O
Ur h Cs S na na na
ophyci
tenuis ~IJ_ Q|0 @] 0|0 @] O O
na na na na na na
E na na na na na na
Mummichog AlejejO|lejs|je|le(eCjle(@Cje|(®(0] @@
Eundulus Slej@elC|e@|C|l®|@|C|le|@(OC|®|@®|O ® |0
Lle|@C|e|®e|O|8j@|OCj@8|®|C|8|@®|O @0
El@|@|O|®@i®Cle|@OC|8|®@|O]|8®|@® |O @O
Silversides Al [ol®] lole]| |lo|le| |o|@]| |[o|®] |®|®
Menidia 8 Q@ @R{O)] O|l@® O|l® O|® O|e
spocies J ®|® ® @ Of[ | Of[ | @9 Of[
L Ol@ O |@® O|® O|@ O ole
E Ol@ O|l@ O|l® Ol® Ol® O|e
Fourspine A
e AlvleleTiolo]{lelolielelYlele] Jele
Apeltes J|vlolo|Y|olol¥|olo|Y|o|ol¥|o|o] |olo
quadracus Ll v o ale) vlo vlo Jlo 0
E|V|O V|0 ‘Ale v |0 V|0 @
Tt'?'ﬁfsbpinﬁ Alolojololololo|ojololo|ololc|o] |olo
sticklebac slolo| lolo| |olo| |olo] jolo O
Gasterosteus JI10|O 0|0 O|Oo Q0|00 |00 O[O
aculeatus Llolo]| lolo| |olo| |olo| |olo @)
E|lO|O O |0 0|0 00 0|0 @)
TMS|TMS|ITMS|ITMS|ITMS|*" MS
Damari- Kennebec/
scotta [Sheepscotf Andro- [ Casco | Saco | Weils
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
\/ 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 cﬂﬁgztat-s Boston %e;%e
Bay River Bay Harbor Bay
Species/Life Stage TMSITM*|[**S|*MS|I*"™M S
Red hake Al [v]o] |+ o| lolo| lo|®
. S @) O
Uropnycis JI |Yio] |¥ o| |o|o} [o]o
chuss L N N ) Jlo )
E vio] @ @| ([Oo|®@| |O|®
White hake A ille! v O Yi[e) OO
S na na na
Urophycis J Jlo N @) V|0 0|0
tenuis L R N 'e) '®) '®)
E V]O] |O 0 V|0 v |O
Mummichog Ale|lo oo |e @| (@lo] le|®
S|l |@|®|® (@ O ® 0 @0
Fundulus
heteroclitus J|o @ @8 e @ ® 0 ®@®
LI®@®®|®'@ @] ® O ® O
E|lo|®0|®|® @ O @O ® O
Silversides A o® ® @ ee @@
- S ®i® O e Oe Oe
Menidia J| ee]| |@ e| oeo| @@
species L| |@|e]| |O o @elo| @@
E @|®e O o @ e ® @
Fourspine AlV o|of Y|V o| lojo| |olo
stickleback slv |o NN O O
Apeltes JIV oo}V |+ ol |olo} |o]o
quadracus Liv o VRN, O 's
E|V |O VAR @) o)
Threespine AlO O Ol|0 O ®) @)
stickleback S 0|o O O @ O
Gasterosteus  J|O |O 0|0 O[O ®)
aculeatus L]O O 0|0 O O
E|O|O O |0 @) O
TMS|IT M*|**S8]|*MS|*M 8
M -
Great [Merrimack chﬁgzﬁs Boston %ao%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 adults
@) Common S - Seawater J - Juveniles
v Rare * - Salinity zone not present L - Larvae
Blank Not Present E - Eggs
ha No data available

a7



Table 4 {continued). Spatial distribution and relative abundance

North Atiantic Estuaries
Passama-|Englishman} Narra- Blue I
quoddy | Machias | guagus Hit  |PenobscotfMuscongus
Bay Bays Bay Bay Bay Bay
Species/Life Stage TMSITMS|ITMS|TMSIT MS|T MS
Ninespine Alololololo|olo|o|oojofolo|olofo|o|o
Stickleback slolo} lolo} lolo| lojoi lolo| lojo
Pungitius JIO|O|0jC IO |ciolo|Ojo|c oo 0 |O|Oo |0 |0
pungitius L{O |O 0|0 0|0 olo 0|0 010
E|JO|O QO o)) 0[O 0lo QO
Northern pipefish A 'alls) NN NN olo olo olo
M 0|0 ‘AR ‘AR ‘B R Q|0 O|0
sragnatnus g lolal (v[¥] |v[+] [ole] jelo] |olo
L 0|0 Viy Vi v Iy 0|0 0|0
Northern A JIy VI
searobin S
Prionotus J vV VI
carolinus L
E
Grubby Al 1010 O|0 |0 O |0 Q|0 0|0
S OO0 0|0 0|0 010 Q|0 0|0
Myoxocephalus J 0|0 0|0 0|0 0|0 010 O|O0
aeneaus L 00 0|0 ejle] O|0 0|0 ® |0
E Q10 o] [e] o] [®) 0|0 0|0 QO
Longhorn sculpin A Ve V@ Vi@ v l@ Vi@ Ve
S Ve Vie v|@ vie Vi@ Ve
Myoxocephalus  J V| @ Ole Ol® Ol® Vv e Vi@
oclodecemspinosus | Ole Ole Ole Ole Ole Ole
E|] |V|® Vie| |[V]e] |V|e viel] (Ve
Shorthorn sculpin A ile Vlo vlo vlo vlo vlo
Myoxocephalus S M= M= M= = M M
e I R
E| [Y1Oo] |Ylol [Y]o] |Ylo Jljo] {V]|o
TMSITMS|ITMS|TMS|T MS|IT MS
Passama-|Englishmanl Narra- Blue
quoddy | Machias | guagus Hil  |Penobscot; Muscongus
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
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
Damark- II Kennebec
scotta | Sheepsco Andro- | Casco Saco | Wells
River River scoggin Bay Bay Harbor
Rivers
Species/Life Stage TMS|TMS|T MS|T MS|IT MS|* MS
Ninespine AlOO|C|O |0 |00 |0 (000 0|00 @@
stickleback slo O oOlo olo Olo oo ®
Pungitius JIOIO|O|0 000|000 0 0|0 |0 |0 o0
pungitius L]|O|O 0|0 O|O 0|0 0|0
E|O |O o] [e) 0|0 0|0 Q|0 @®
Northern pipefish A olo olo olo olo olo olo
Svnanathus M [O]O 0|0 00 0|0 0|0 0|0
e Jl lolo| lolo]| |elo] |o|o] [olo] |e|o
L 0|0 0|0 0|0 O|0 olo 00
Northern Al VIV (YEYE TYYE YL (Y Y
searobin 3
Prionotus J R R AR V| Vi
carolinus L
E
Grubby A o]0 0|0 0O|0 0|0 010 0|0
S} (OO0 OO0 0|0 O|0o |0 o)le;
Myoxocephalus J 0|0 0|0 OO 0|0 0|0 OO
aeneaus L @ |0 ® |0 @ |O 0|0 0|0 0|0
E o] [e; QJo 0|0 0|0 010 o] |®;
tonghorn sculpin A V@ Vi@ Vle Ve vV |®@ YO
S V@ v |l@ v |@ v l|e® Vi@ e
Myoxocephalus ~ J V@ V@ Ve Ve V|® vio
octodecemspinosus | Ole Ol® Ol® Ole O|l® v|O
E| |V|® V@ Vle vle® V@ V|0
Shorthorn sculpin = A Jio Jlo Jlo Jlo Jlo N
S V|0 v |0 e (e ‘Al V
Myoxocephalus y| | ylo| |viol |¥|o] |v|o| |+|o v
seorpis Ll [vio] [vle] [Y|o]| |Yio| |Ylo v
E V|0 Y |O v |O V(O V[0 v
TMS|ITMS|ITMS|ITMSITMS|* MS
Damari- Kenngbec
scotta |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

Cgeat Merr!mack cMhil:g;s II?loston %ao%e
ay River Bay arbor Bay
Species/Life Stage TMS|IT M***"S|*MS|*M S
Ninespine (s} [eX(e] (s]]e] Yl |V |V
stickleback slolo oo N
Pungitius JIO(O|O]O|O V Q|+
pungitius L|jO (O 010 v
E|J0lO]| 0|0 v
Northern pipefish 's)le) 0O O olo olo
M 0|0 o O 010 00
Syngnathus
FUSCUS J O {0 O O 0|0 |0
L 0|0 G @) 010 0|0
Northern Al Iv[v] [+ ol {v[¥] |olo
searobin S wl NA R
Prionotus J Vv ¥ 0 YR a)[e)
carolinus L N N} N NEN vy
E V¥ v i ‘AR v |V
Grubby Al lojo| |o o] |0]o] |o]o
S 010 O O 010 0jo
Myoxocephalus J 0|0 O O |0 o|0
aeneaus L ON[®] O @) 0|0 0|0
E @0 O @) 0|0 0|0
Longhorn sculpin =~ A VY10 N @ V10 @
S O V ® @) ®
Myoxocephalus ~ J v|o v C] V|0 ®
octodecemspinosus |_ Y10 O @ Jl|o ®
E O v C O ®
Shorthorn sculpin = A N N 0O N N
S v na O v v
Myoxocephalus N N} 0O N N
scorpius L N na o N J
E ¥ na e N Ny
TMS|ITM*|**S8S|*"MS{*M S
Géreat Merr?mack cMhﬁgz?t-s Boston %%%e
ay 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
@) 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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Table 4 {continued). Spatial distribution and relative abundance

North Atlantic Estuaries
Passama-|Englishmanl Narra- Blue
quoddy | Machias | guagus Hill Pengbscot Musgongus
Bay Bays Bay Bay ay ay
Species/Life Stage TMS|ITMSITMSITMSITMSI|IT MS
White perch Alolo| |olo| |olel |olo] |olo]| oo
slo |V ol oY ol ol oY
Morone Jolo| lolo]| lolo! |lolo] lolo! |olo
E{C [V oY oY oY ol Ol
Striped bass AlYIYIY]ViololYlololY|ololo]o violo
S
Morone JINIYINIV NIV A ANV ARAE
saxatilis L
E
Bluefish A V|V VI AR Vi ®) @)
S
Pomatomus J AR v+ S N NV @) O
saltairix L
E
Scup A
S
Stenotomus J
chrysops L
E
Tautog A na na
S na na
Tautoga J ) N
onitis L v na
E + na
Cunner Al |o]|O V|0 \Ale! viol [o|o] |o|o
8 9) Y10 @) ) @) @)
adspersus L Vi@ Vo Vo V@ V |@ V|®
E V@ Yile) ‘Ale) Vi@ V@ Vi@
TMSITMSITMSITMS|ITMS|IT MS
Passama-{Englishman| 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 - 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

North Atlantic Estuaries
Damari- Kennebec
s?:otta Sheepscot| Andro- | Casco Saco Wells
River River scoggin Bay Bay Harbor
Rivers
Species/Life Stage TMSITMS{TMS|ITMSI|IT MS|*" MS
White perch Alvlo| lolo| lolo| tolo] {olo ¥
S|Vi{v¥| |oi¥] [o|¥] Joi{¥| |ofY v
Morone JIvlo| [eloe] |ole| [|ole| |olo v
americana RN ol ol ol olv N
ElVIY] |ol¥] 1o]¥Y] Jol¥] o]y Y
Striped bass AlVY|Oo|Oolc|Oo|o|O|O Yy|jOlO]lV|O|O O |0
S v
Morone JIN[Y Y|V Y]olelol Y Y Y Y YL Y Y
saxatilis L AR :
E ¥
Bluefish A O O O ® @] @)
S
Pomatomus J 'e) oo olfe)
saltatrix L
E
Scup A N N
S
Stenotomus J N N
chrysops L
E
Tautog A na na na na na na
s na na na
Tautoga J v v y N v N
onitis L na na na na na na
E | na na] na na na na
Cunner Al ¥[o]l |lolotl Yol ool (olol |olo
S ‘Ao O O O @] @]
Jautogoiabrus y1 lolo| |elo] [ofef |olo| |elo] |olo
pe Ll v|l®] [v|®e] |V|lel lo|le] |[o|®] |o|o
E V|® Vi@ V|® (@O} O|® Q|0
TMS|TMS|ITMS|ITMS|IT MS|* MS
Damari- Kehnebec
Scofta Sheepscot Andrq- Casco Saco Weils
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
\f 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 cﬂﬁzzﬁ-s Boston -%e:);:,e
| ' Bay - River Bay Harbor Bay
Species/Life Stage [T M S|T M *|* * S|* MS|* M S
White perch Alolo| lolo ¥ v
s|lo |V oY v
Morone Jl@|o| |o|o v J
americana Llo v ol N
. ElO|Y oY V
Striped bass Al OOV 0|0
, s 1
‘Morone J slle] RAR ®) 0|0
saxatilis L .
E
Bluefish Al |o ¥ O
S
Pomatomus J 0 N} @) O
saltatrix L
E
Scup A Xl ) O
S
Stenotomus J 0 VR 010
chrysops L N J J
E .
Tautog A V @) viv 0|0
S : O O
Tautoga J \ @ vio] |olo
onitis L < @) N ® + 0
E v o] |Yio]l |Yio
Cunner Al jolo] [Y @| |[0|®| |O|®
S O @ O @
raogoais 3| Jolo| |v| | | |a| |ols| loje
persu L] ®e] |® o| @] [Ol®
E| @ol®] [® [ ] ®e Qe
I TMS|TM*|**S8[*MS|* MS
Great |Merrimack 'cl\gﬁ::{a{s . Boston %a:)%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
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- Blue
quoddy Machias | guagus Hili Penobscot|Muscongus
Bay Bays Bay Bay Bay Bay
Species/Life Stage TMS|{TMS|ITMS|TMS|TMS|T MS
Ocean pout Al |v{@®] [Yio] |Y[o] |Y|o] [Y]o] |Y|o
Macrozoarces S © O O O O O
americanus i v E:J) v 8 v 8 v 8 v 8 v 8
E ® @ O O O @)
Rock gunnel Al lolo] [ojol lolo]l [olo] |lolo] [olo
) S O i0 RS 010 0|0 0|0 o]0
pholis J| lolo| lolo] |olo] |olo| |olof |olo
g 5 L| |[o|le] [o|le] [c|@] [o|e] [o|@]| [O|®
E O|@® 0l@® Ol@ 0|® 0|® O|®
American sand A v 1O v lo NEle! Jlo v lo V@
lance s 0 0 0 0 0 0
Ammodytes J v 1o v lo v {0 v |0 Vv |O Vv |@
americanus LI |V |@| [o|®@] |ole| |[o|®]| |Y|®] [Y|®
E O O O O O O
Atfantic mackerel A O ) O Olo olo @) Ol®
Scomber f
scombrus X o v v Jl¥] |O 9 ®
na na na na
E na na na na v
Butterfish A AR VAR VAR AR V[V V|
S
Peprilus J V| ARy VAR YRR vIv Vi
triacanthus L na | na N
E na | na v \!
Windowpane Al oo} lolo| [olo] lo|o| |o|e] {o|o
S 0|0 0|0 0\0 olo O\@® o\l0
Scopthalmus
Y I e T I T P I
E o][e; 010 Q[0 0|0 O|® 0|0
TMSITMS|ITMSITMSITMSITMS
Passama-|Englishmani Narra- Blue
quoddy | Machias | guagus Hill  |Penobscot|Muscengus|
Bay Bays Bay Bay Bay Bay
North Atiantic 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
na No data available
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Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries
Damari- Kennebe
scot?a Sheepscot}] Andro- | Casco Saco Wells
River River [ Scoggin | Bay Bay | Harbor
Rivers
Species/Life Stage TMSITMS|T MSIT MSI|T MS|* M S
Ocean pout A vile) V10 Jlo ¥ ]O O
S @) @ O O O
Macrozoarces J Nile) vlo Vo Jlo '®)
americanus L O O' 0o ) O
E O O O @) O
Rock gunnel Al ool jolo]l |lolo} |olol |olo v|O
, s| jojc] [o|lo] |©lo] [o|o]| |olo] (Y|o
F’hO"SI J| lolo| lolo} ool |o|ol lofo v|O
gunnéius L{ [ol®e|] @j®| [o{®]| |o|®]| |oj®] |V|O
E O|@ 0@ 0@ O|® O|@ v |O
American sand A 0] v |@ vV |l® N |@® V@ O|@®
lance sl | o ®) @) ) ) @)
Ammodytes  J Vi@ Vie| (V@] |v|®@] |vi®e| |O|@
americanus L Vi@ Vi @ V@ V@ v @ v @
E O O O @) @) @
Atlantic mackerel A Ol® Ol® O|@® olo olo NN
S
Scomber
scombrus t ® ® @ O g OO VA
E na
Butterfish A N NV YR vyiv R
S
Peprilus J N1 N
triacanthus L VY VN Vi
- E
Windowpane Al jolo] lojo] |oc|o]l |o|o] jolo]l |olo
S Q10 Q|0 010 0|0 Qj|o O|O
Scﬁg;"a’mus J| lolal |olo]l lolo] lolo] |olo] jolo
aquosus L| [ofo] |olo| |olo] jolol |lole]l |olo
E Q|0 00 O[O o0 0|0 0|0
TMS|ITMSITMS|ITMS|ITMS|*MS
Damari- Kennebec/
scotta |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
) 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

na No data available
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North Atlantic Estuaries
Great Merrimack cMhﬁzzg-s Eoston %a:)%e
Bay River Bay arbor Bay
'| Species/Life Stage TMSIT M*** 8| MS[* MS
Ocean pout A v O ® O
; S @) ®)
. Macrozoarces V 0O e e
americanus L o O
. E @) 0
Rock gunnel - =~ A vio N O 0lo olo
' - S V|0 ‘ @ aNie 00
. Pholis J Als v @] 0|0 0|0
gumnelust 1 fVlof N o| [ojo} lolo
E yiol Y 0] |O|o] |o]o
| American sand A Jvlo @ ® vlo @
lance s na O O o)
Ammodytes J ‘Ale C] ® 0|0 O|@®
‘americanus L Ole® O @ Ol® Ole
. E v @ O e
Atlantic mackerel A Y B R ol lolol lole
Scomber S | N O ®
J O O 0|0 Ol@®
scombrus Ll folo] lo | |oj®| |o]e
_ E 0O|® [ ® O|® O|®
Butterfish A AR v ®) AR 0|o
_ S : )
Peprilus JI vV |y ol |v|vl lolo
triacanthus L N N N e N
E vy N O ] O
Windowpane A ‘Ale) v 0 0|0 CRIO
s| [Y|o]| |Y o] [o|o] [o|o
Scopthalmus vio N 0 olo ®@|@®
aquosus L] vlo| | o| lolo| |olo
E V|O y 0 0|0 Q|0
TMS|TM*|"*"S8S|*"MS|*" M S8
M -
Great |Merrimack chﬁzzﬁs Boston %z;%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
O Common S - Seawater J - Juveniles
Y Rare * - Salinity zone not present L - Larvae
Blank Not Present E - Eggs



Table 4 (continued). Spatial distribution and relative abundance

North Atlantic Estuaries
Passama-|Englishman Narra- Blue
quoddy Machias guagus Hill Penobscot Musgongus
Bay Bays Bay Bay Bay ay
Species/Life Stage TMSITMS|T MS|IT MS|T MS|T MS
American plaice ) O O ®) O @
Hippoglossoides S O O 0 0 O O
platesoides i © 8 © 8 © 8 C 8 O 8 3 8
E 0 O 0 of | (O 0
Winter flounder A ole ® @ @ |® @ ole C B )
S e ORIC)] ®|@® @@ e o|®
Pleuronectes | |gl@| (@|®]| |(@(®@]| |® oo (of®
americanus || ele]| ([@|l®| l@l®]| |@ oo oe
E L AL ®|@® ®®] @@ o0 o0
Yellowtail A N + A v N v
flounder S N N N N N y
Pleuronectes  J vV y | y ¥ v
ferrugineus L + ¥ v \f v v
E v ¥ ¥ v A v
Smooth flounder AtV Qv vIo|JlV|olYivioldlvIiolN]|Yi@]|V
siviloj¥lv]olN]Y]olN)Yio|d] VoIV N|@]| Y
Pieuroneces  y[ ¥ |o|v|v|o|v|vlolv||o]v|v|o|v] @]+
putnami Livio¥[vlofv[Y oY Yoty Y|o|Y|Yie |V
el vio|vlv|olv]Ylo|V]|Violvd] v|o|V]|V]|@]| Y
TMS|ITMS|T MS|TMS|IT MS|T MS
Passama-|Englishmanl Narra- Blue
quoddy | Machias | guagus | Hill [Penobscot Mus;ongus.
Bay Bays Bay Bay Bay ay
North Atlantic Esiuaries
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-Eqggs
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Table 4 (continued). Spatial distribution and relative abundance

Norih Atlantic Estuaries
Damari- Kennebe
soot?a Sheepscot] Andro- | Casco Saco Wells
River River scoggin Bay Bay Harbor
Rivers
Species/Life Stage TMSITMSITMSITMS|TMS|{*"MS
American plaice A @ ® ® @ @

, , S @ O O O @)
Hippoglpssoa'des J Ol® ole Ole ole Jv|@ N
platesoides L Jlo vlo ¥ o ] 0 Jlo N

E ®) O 0 ®) @) M
Winter flounder A ele eole ole ole ole ole
S e\e o0 e @ ® ® @ @@
Pleuronectes | |g|l@| @|le| @e|le]| e/e] |o|le] |o|®
amercanus 1| lolel |ole| (ele} |®® | e@®
E ee o0 e ® |@ ®|® 0@
Yellowtail A N O y O J
flounder S N N Y O N
Pleuronectes v O v @) v V
ferrugineus L v N + O v N
E v v v o v
Smooth flounder AlY |l@|V][V]|®@!V[V|@® YiolvlIVIOo|lv Ol
S ERCIRARACIRA RAC Vo[V YIO!lV ol BY
Pleuronectes JIVi@|v{V|@lviV|® Yi@|V[vi@|V oty
putnami LIV|@|V]|V]|@|v]|V|®! [Y|o|V]|V|o|v] o]+
EjV|@|VIV]|@|J]Y|@]| |Y]|o]Y]VYIo]Y] |o]Y
TMS|ITMS|ITMS|ITMS{T MS[* MS
Damari- Kennebec
scotta |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
¥ 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
Massa-
Great |Merrimack| chusetis | BOStON %a:)%e
Bay River Bay Harbor Bay
Species/Life Stage TMSI|IT M *|**S|* MS8|*" M 8§
American plaice  p + ®
: S e 0 o
Hippoglossoides N N e ® e
platesoides L N N ® Jio Ve
E o K ®@| |V]|O V(@
Winter flounder A @@ ® ® ole ®e
S @@ @ @ @ @ ®
Pleuronectes ole ) ® eole ole
americanus L ®l® @ e ele ®|®
E @@ @ ® ®i@® CRIC]
Yeliowtail A @ @ O
flounder S @ @ O
Pleuronectes  J @ O
ferrugineus L y v ® @ O
E y v ® ® o)
Smooth flounder Alo @ O]V ]V v ‘AR
s{ivi@[O]V|Y na AR
Pieuronectes  J|v |l@ oV |V v AR
putnami Llo®ic]|V!Y na VAR NE Y
eloj®@|O]l V] Y na “BR
TMS|TM*|* * S| * M8l* MS
M -
Great Merrimack chﬁggﬁs Boston %ag:’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
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Table 5. Temporal distribution and relative abundance

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

)
\;0
R
& o
3 ALY 5 O
F g ¢
ey :‘a A és;c)‘g s S
e’éﬁé\@ & qg%odb Q’%Q@@
FSEENE T SEEFEE S

Blue mussel { Mytilus edulis)

Sea scallop (Placopecten mageflanicus)
American cyster (Crassostrea virginica)

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

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

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

Jonah crab (Cancer borealis) P-58 P59 - 80 p. 61 P. 62 P.63
Atlantic rock crab { Cancer irroratus)

Green crab { Carcinus maenas)

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

Skates (Raja species)

Shortnose sturgeon (Acipenser brevirostrum) p- 64 P. 85 p. 66 P- 67 - €8 .69
Aflantic sturgeon { Acipenser oxyrhynchus)
American eel ( Anguilla rostrata)

Blueback herring (Alosa aestivalis)

Alewife (Afosa pseudoharengus)

American shad { Alosa sapidissima)

Atlantic menhaden (Brevoortia tyrannus) p. 70 P71 p-72 P-73 p.74 p.75
Atlantic herring ( Clupea harengus}
Rainbow smelt (Osmerus mordax)
Aflantic salmon { Salmo salar)

Atlantic cod {Gadus morhua)

Haddock {Mefanogrammus aeglefinus)

Silver hake (Merfuccius bifinearis) p.76 P77 p.78 p.79 p- 80 p- 81
Atlantic tomcod (Microgadus tormcod)

Pollock {Polfachius virens )

Red hake {Urophycis chuss)

White hake (Urophycis tenuis)

Mummichag (Fundulus heteroclitus)

Silversides { Menidia species)

Fourspine stickleback (Apeftes quadracus)
Threespine stickleback ( Gasterosteus aculeatus)
Ninespine stickleback (Pungitius pungitius)
Nerthern pipefish (Syngnathus fuscus)

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

Longhorn sculpin (Myoxecephalus octodecemspinosus)
Shorthomn sculpin { Myoxocephaltis scorpius)

White perch (Morone americana)

Striped bass { Moroneg saxatilis)

Bluefish ( Pomatomus saltairix)

Scup (Stenatomus chrysops)

Tautog { Tautoga onitis)

Cunner (Tautogolabrus adspersus)

Ocean pout (Macrozoarces americanus)

Hock gunnel { Pholis gunnelus)

American sand lance { Ammodyles americanus)
Atlantic mackere! { Scomber scombrus)

Butterfish ( Peprilus triacantfius)

Windowpane { Scophthalmus aquosts)

American plaice {Hippoglossocides platesoides)

Winter flounder (Pleuronectes americanus)

Yellowtail flounder (Pleuronacles ferrugineus) p.106 | p.107 p.108 p. 109 p-110 ; p. 111
Smooth flounder ( Pleuronectes putnami)

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

p.94 | p.95 p.96 | p.97 | p.98 | p.99

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|JFMAMJJASOND|[JFMAMJJASOND
I |

Blue mussel

Myitilus
edulis

Sea scallop

—“Qwxrimr <umn >

Placopecien
magelianicus

American oyster

~“@w>»imr

Crassostrea
virginica

Northern guahog

na

Mercenaria
mercenaria

Softshell clam

Mya
arenaria

Daggerblade
grass shrimp

Palaemoneies
pugio

mr~«Or» MO ~O>» MC -“Omr

JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND

Englishman/Machias Narraguagus
Bays Bay

North Atlantic Estuaries

Passamagquoddy Bay

Relative Abundance Life Stage

B Highly Abundant A - Adults

- 'n

31  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

Norih Atlantic Estuaries

: Muscongus
Estuary / Month Blue Hill Bay Penobscot Bay Bay
Species / Life Stage JFMAMJJASOND|JFMAMJJASOND|{JFMAMJJASOND
Blue mussel A |
S O
Mytilus dJ |
edulis L . e
E (|
Sea scallop AlE i1 ]
S —1
Pilacopecten J|E ]
magellanicus L —/
E —1
American oyster A
S
Crassostrea J
virginica L
E
Northern quahog .Y [T TT R OO (PRSP
S na na na
Mercenaria J | e i
mercenaria L na na na
E na na na
Softshell clam A | I R |
S -~ L] :
Mya J | I O |
arenaria L -
E -]
Daggerblade A
grass shrimp S
Palaemonstes  J
pugio L
E

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Biue Hill Bay

Penobscot Bay

Muscongus
Bay

North Atlantic Estuaries

EE Highly Abundant
Abundant

C—1  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
Damariscotta Sheepscot Kennebec/Andro-
Estuary / Month River River scoggin Rivers
Species / Life Stage JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
Blue mussel A| I |
S I [ | C
Mytilus J | IR | IR
edulis L (- [ |- -
E C | [ | [
Sea Sca"op All 1| Jreeeeeeemenmi e,
-8 —1 — e
Placopecten J | ([ | R
magellanicus L —1 et [ S
E 1 3 | e
American oyster Al e
S .............
Crassostrea J ....................................
virginica A B
E .............
Northern quahog All loerarorsnsesesassarunurannarnrireselsortrsserenrisusissearaissiainsenn
S na na na
Mercenaria J I | Y SO
mercenaria L na na na
- E na na na
Softshell clam A | I | Y | I
]
Mya J | I |
arenaria L
E
Daggerblade A
grass shrimp S
Palaemonetes  J
pugio L
E
JFMAMJJASOND|IJFMAMJJASOND|JFMAMJJASOND
Damariscotta Sheepscot Kennebec/Andro-
River River scoggin Rivers
North Atlantic Estuaries
Relative Abundance Life Stage
HE Highly Abundant g - gdults
- Spawning adults
Abundant J - Juveniles
C—J  common L - Larvae
......... Rare E- Eggs
Blank  Not Present
na No data available



Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Casco Bay

Welis Harbor

Estuary / Month Saco Bay
Species / Life Stage JFMAMJJASOND|JFMAMJJASOND|{JFMAMJJASOND
Blue mussel A | TN
Mytilus J | I | | A
edulis L [ - Nl R By
Sea sca"op All J|-ererercrananncrinanns
S R [
Placopecten J | P
magellanicus L N S
E I | e
American oyster A
S
Crassostrea J
virginica L
E
Northern quahog All | P .
S .......... na
Mercenaria J |1 | T P
mercenaria L na
E .......... na
Sofishell clam A | I L M
S
Mya . J 1 |
arenaria L
E ,
Daggerblade A ..............................................................
grass shrimp sl 0 e s
Pal'aemonetes J -------------------------------------------------------------
pug"o L ...............................................
E ...............................

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Casco Bay

Saco Bay

Wells Harbor

North Atlantic Estuaries

Relative Abundance

L

Highly Abundant
Abundant
Common

Rare
Not Present
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

. . Massachusetts
Estuary / Month Great Bay Merrimack River Bay
Species / Life Stage JFMAMJJASONDJFMAMJJASOND(JFMAMJJASOND
Blue mussel A| I = =
S
Mytilus J | |
edulis L [eeeeeeeees (-
E M
Sea scaliop All | | ]
s ™ m—
Placopecten J | ] [ ]
magellanicus L —
E —1
American oyster A | I
S
Crassostrea J | I
virginica L
E
Northern quahog Al e | ]
S .......... I:]
Mercenaria JI ] I ]
mercenaria e —
El ] e 1
Softshell clam A
S
Mya J |E
arenaria L
E
Daggerblade A
grass shrimp S
Palaemonetes  J
pugio L
E

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Great Bay

Merrimack River

Massachusetts
Bay

North Atlantic Estuaries

HEE Highily Abundant
Abundant

1 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{JFMAMJJASOND
Blue mussel A
S
Mytilus d
edulis L
E
Sea scallop A
S
Placopecten J
magellanicus L
E
American oyster A [ ]
S I
Crassostrea J [ ]
virginica L —1
E —1
Northern quahog Al ]
S ..........
Mercenaria J |l . |
mercenaria Ll cereeen [
E| e
Softshell clam A | I
. S
Mya J | I
arenaria L
E
Daggerblade A
grass shrimp S
Palaemonetes  J
pugio L
E
JFMAMJJASOND|JFMAMJJASOND
Boston Harbor Cape Cod Bay
North Atlantic Estuaries
Relative Abundance Life Stage
B Highly Abundant g- gdults i adult
T - Spawning adults
EEH  Apundant J - Juveniles
1 Common L - Larvae
-E
......... Rare E ggs
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
Northern shrimp

—- >

Pandalus
borealis

Sevenspine
bay shrimp

Crangon‘
septemspinosa

American lobster

. Homarus
americanus

mr“w> m~<~®O>» mr

Jonah crab

Cancer
borealis

Atiantic rock crab

Cancer
irroratus

Green crab

Carcinus
maenas

mr <« >»|mMmr «“@W>»imrC <>

JFMAMJJASOND/JFMAMJJASOND|JFMAMJJASOND

Englishman/Machias Narraguagus
Bays Bay

North Atlantic Estuaries

Passamaquoddy Bay

Relative Abundance | Life Stage

MR Highly Abundant A - Adults

| S - Spawning aduits
Abundant J - Juveniles
[ 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

Estuary / Month

Blue Hill Bay

Penobscot Bay

Muscongus
Bay

Species / Life Stage

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

| Northern shrimp

Pandalus
borealis

%

Sevenspine
bay shrimp

Crangon
septemspinosa

American lobster

Homarus
americanus

Jonah crab

Cancer
borealis

Allantic rock crab

Cancer
irroratus

Green crab

Carcinus
maenas

MM eeZrPp MO ~OPMr~OB>MCS~S@O>MCcC@O>Mr S@W>

Relative Abundance

JFMAMJJASOND

JFMAMJJASONDJ

Blue Hill Bay

JFMAMJJASOND
Penobscot Bay

Muscongus
Bay

North Atlantic Estuaries

B Highly Abundant
Abundant

T Common

--------- Rare

Blank  Not Present

Life Stage

A - Adults

S - Spawning adulis
J - Juveniles

L - Larvae

E - Eggs

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

Norih Atlantic Estuaries

Damariscotta Sheepscot Kennebec/Andro-
Estuary / Month River River scoggin Rivers
Species / Life Stage JFMAMJJASOND[JFMAMJJASOND|JFMAMJJASOND
Nonhern 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 J1-
borealis
L
E
Aiflantic rock crab AlE
S
Cancer J | B
irroratus L
E
Green crab A
. M
Carcinus J
maenas
L
E

Damariscotta Sheepscot Kennebec/Andro-
River River scoggin Rivers
North Atlantic Estuaries
Relative Abundance Life Stage
B Highly Abundant g ﬁs\dults ul
- Spawning adults

Abundant J - Juveniles
1  common L - Larvae
......... E - Eggs

Rare M - Mating
Blank  Not Present

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND
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Table § (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
Estuary / Month Casco Bay Saco Bay Wells Harbor
Species / Life Stage JFMAMJJASONDNFMAMJJASOND|JFMAMJJASOND
NOﬂhem Shl’Imp A I:j ...-.-D .................
s
Pandalus J
borealis L
E
Sevenspine A
bay shrimp S
Crangon J
seplemspinosa E
American lobster A
S
Homarus JIE
americanus L
=l 1l
Jonah crab All ] [
S C——1 — —
Cancer J [ rrreeerreremmnd | N 1) [T ot SIS PTTPS PEETPPIRARST SRS S PR TP
borealis L -1 — —
E|C— [ 11 Tevssn | [ P —1
Atlantic rock crab A
S
Cancer J jE
irroratus L
E
Green crab A
M
Carcinus J
maenas
L
E
JFMAMJJASOND(JFMAMJJASOND|JFMAMJJASOND
Casco Bay Saco Bay Wells Harbor
North Atlantic Estuaries
Relative Abundance Life Stage
I  Highly Abundant g - ASduIls sl
- Spawning adulis
EEE  Avbundant J - Juveniles
1 Ccommon L - Larvae
E - Eggs
......... Rare M - Matmg

Blank  Not Present



Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month

Great Bay

Merrimack River

Massachusetts
Bay

Species / Life Stage

JFMAMJJASOND

JFMAMJJASOND

N D

Northern shrimp

Pandalus
borealis

JFMAMJJASO
: B

Sevenspine
bay shrimp

Crangon
septemspinosa

American lobster

Homarus
americanus

Jonah crab

Cancer
borealis

CWwrPIMr <G> MC~@Or»ImMmrCc <~ >

mr

Atlantic rock crab

Cancer
frroratus

Green crab

Carcinus
maenas

mmrcZ>mMmr <6

Relative Abundance

|JFMAMJJASOND

JEFMAMJJASOND

JFMAMJJASOND

Great Bay

Merrimack River

Massachusetts
Bay

North Atlantic Estuaries

I Highly Abundant
Abundant

1 Common

--------- Rare

Blank  Not Present

na No data available

Life Stage

A - Adulis .
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 |  B0ston Harbor Cape Cod Bay

Species / Life Stage |JFMAMJJASOND|[JFMAMJJASOND
Northern shrimp

Pandalus
borealis

Sevenspine
bay shrimp

o> mr <>

Crangon
septemspinosa

American lobster

Homarus
americanus

mr “w>»imr

Jonah crab

~w>r

Cancer
borealis

mr

Atlantic rock crab

Cancer
irroratus

Green crab

Carcinus
maenas

mr &« >» mr <0

JFMAMJJASOND|JFMAMJJASOND

Boston Harbor Cape Cod Bay

North Atlantic Estuaries

Relative Abundance Life Stage

MM Highly Abundant A - Adults

1 cCommon 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
Englishman/Machias Narraguagus
Estuary / Month | Passamaquoddy Bay Bays Bay
Species / Life Stage JFMAMJJASOND[JFMAMJJASOND|JFMAMJJASOND
Green sea urchin A | I |
S - -
Strongylocentrotus J I
droebachiensis L LI el -
E .- (.-
Spiny dogfish A
M na na
Squalus J
acanthias
P na na na
Skates All i L
M] L (i I ]
Raja J I Il 1 ]
species
E|l ]I [ [ ]
Shortnose sturgeon A
S
Acipenser J
brevirostrum L
E
Atlantic sturgeon Y e i tintaetshta I
S na na na
Acipenser N LT TV VRSP S ———
oxyrhynch
yriynehus L na na na
E na na na
American eel A o N I Y [
S
Anguilla J | T 1l i [ e
rostrata Ll D  — B —
E
JEMAMJJASONDIJFMAMJJASOND|JFMAMJJASOND
Passamaquoddy Bay Engllshn'lBa;r;;‘;VIachlas Narr%gg;agus
North Atlantic Estuaries

Relative Abundance Life Stage

B Highly Abundant A - Adults

EEFE S - Spawning adults
Abundant J - Juveniles

C—J1  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

Relative Abundance

_ . Muscongus
Estuary / Month Blue Hill Bay Penobscot Bay Bay
Species / Life Stage |JFMAMJJASOND[JFMAMJJASOND[JFMAMJJASOND
Green sea urchin A | NG R B
Strongy]ocentrotus J _I— _
droebachiensis L E-. (- -
Spiny dogfish A g I bt
M na na na
Squalus J cC—i- i I el
acanthias
P na na na
Skates All |l 1|1
M| [ il ]I 1
Raja J | | | ]
species
E|l | It ]
Shortnose sturgeon A na
S na
Acipenser J na
brevirostrum L na
E na
Atlantic sturgeon Al e T i ] e
Acipenser N — -
oxyrhynchus J na na
L na na
E na na
American eel A N o
Anguilla f | — ! S It — |
L o -] 1
E
JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
Blue Hill Bay Penobscot Bay MUSBcg;‘g”S

North Atlantic Estuaries

EE Highly Abundant
Abundant

L1  common

--------- Rare

Blank  Not Present

na No data available

Life Stage

A - Adulis

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs

P - Parturition

M - Mating
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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
Green sea urchin A | I R B
S ...-... ...-... ...-...
J | I | | I
Strongylocentrotus
droebachiensis L e [ - ' D
E ...-... ..-... ...-...
Spiny dOgﬁSh A ...E ------ ...: ...... --.E ......
M na na na
Squallus J I:l ...... ...:‘J ...... ...E ......
acanthias
P na na na
Skates AlL il [
M| L III [ ]
Raja J I i [ ]
species
Ell | J ] ]
ShortnOSe Sturgeon A .................................... {
S na I“"_—!...
Acipenser J na L 1
brevirostrum L na I
E na  —
Aﬂantic Sturgeon Al s | s | e
S
Acipenser J na | e e,
oxyrhynchus A N Iee——
E ..........
American eel A B P e O v
S
Anguilla J I TR | T [ T
fostrata R — — —
E

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Damariscotta

Sheepscot

River

Kennebec/Andro-

River

scoggin Rivers

North Atlantic Estuaries

Relative Abundance Life Stage
M Highly Abundant A- l;dults sl
S - Spawning adulis
Abundant J - Juveniles
[L—1 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

Spiny dogfish

Squalus
acanthias

T rimr -w>

Skates

Raja
species

~Zr|T

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

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

Shortnose sturgeon

Acipenser
brevirostrum

Atlantic sturgeon

Acipenser
oxyrhynchus

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

na

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

na

American eel

Anguilla
rostrata

mr c«nrpim <@OrPrmMmrC <~@N>|Mm

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND)

Casco Bay

Saco Bay

Wells Harbor

North Atlantic Estuaries

EEl Highly Abundant
Abundant

L common

--------- Rare

Blank  Not Present

na No data available

Life Stage

A - Adults

S - Spawning aduits
J - Juveniles

L - Larvae

E - Eggs

P - Parturition

M - Mating

67




Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
. h
Estuary / Month Great Bay Merrimack River Massch;yuseﬂs
Species / Life Stage JFMAMJJASOND|[JFMAMJJASONDIJFMAMJJASOND
Green sea urchin Al | L
s+
J L ] [
Strongylocentrotus R .
droebachiensis
= Ry —
Spiny dogfish A
M
Squalus J
acanthias
P na
Skates A l i .........................
M ------------------------------------- [
Raja J Il ]
species
E ------------------------------------- . [
Shorthose sturgeon A [
S —1
Acipenser J na
brevirostrum L o
E 3
At'antic Sturgeon A ---------------------------------------------------------------
S
Acipenser J na — na
oxyrhynchus L
E
American eel A T - N w3
S
Anguilla J I i | i
rostrata L .  — o —
E
JFMAMJJASONDIUFMAMJJASOND|JFMAMJJASOND
Great Bay Merrimack River Massgc;l}usetts
North Atiantic Estuaries
Relative Abundance Life Stage
EEN Highly Abundant g- ASdUIlS ul
- Spawning adults
Abundant J - Juveniles
C—1 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 |  Boston Harbor Cape Cod Bay

Species / Life Stage JFMAMJJASOND(JFMAMJJASOND

Green sea urchin All ]I ]
S 1]
Strongylocentrotus |
droebachiensis L
E .
Spiny dogfish A
M
Squalus J
acanthias
P
Skates A
M
Raja J
species
Ejl ] ]
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 3
S
Anguilla J I T 1 i 1
rostrata L ] I
E
JFMAMJJASOND[JFMAMJJASOND
Boston Harbor Cape Cod Bay
North Atlantic Estuaries
Relative Abundance Life Stage
HE Highly Abundant g gdults o aduit
e - Spawning aduits
EEE  Abundant . J - Juveniles
C—1  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

Englishman/Machias Narraguagus
Estuary / Month | Passamaquoddy Bay Bays Bay
Species / Life Stage JFMAMJJASONDJFMAMJJASOND|JFMAMJJASOND
Blueback herring A|B--CFE| e —1-
gl e e
A[osa J ..... .... ...................... ...:...
aestivalis I e e IS
el e e e
Alewife A B
S
Alosa J B
pseudoharengus L
e L e
American shad Al e TS M S
S ......... ...I:
Alosa JI e b -
sapidissima A —3
. E ......... E
Aﬂantic menhaden A ...E ...... ...: ....... ..-: ......
S
Brevoortia N I L P —
tyrannus L
E
Atlantic herring A
Clupea S
harengus J
L
E
Rainbow smelt AlE
Osmerus S
mordax J
L
E
JFMAMJJASOND|UFMAMJJASOND[JFMAMJJASOND
Englishman/Machias Narraguagus
Passamaquoddy Bay Bays Bay

North Atlantic Estuaries

Relative Abundance Life Stage
B Highly Abundant A - Adults
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

Estuary / Month

Blue Hill Bay

Penobscot Bay

Muscongus
Bay

Species / Life Stage

JFMAMJJASOND

JFMAMJJASOND

Blueback herring

Alosa
aestivalis

JFMAMJJASOND

..........

il

Alewife

Alosa
pseudoharengus

Brevoortia
lyrannus

American shad na
.......... na na
Alosa o J1 e | e | e
sapidissima L[| @ e na | e
.......... na na
Atlantic menhaden kI b

nnnnnnnnnnnnnnnnnnnnnnnnn

Atlantic herring

- Clupea
harengus

Rainbow smelt

Osmerus
mordax

mr “OrPimCc @O MM~ Mr~o>»IiMr~@e>mMmr <0 >

L | S
[ | Y

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Blue Hill Bay

Penobscot Bay

Muscongus
Bay

North Atlantic Estuaries

W Highly Abundant
Abundant

T common

--------- Rare

Blank  Not Present

na No data available

Life Stage

A - Adulis

S - Spawning adults
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|UFMAMJJASOND|JFMAMJJASOQND
BluebaCk herring A I:::... ::I .........................
S D D... .......
Alosa J ::... :: .........................
aesﬁvaﬁs L D... :-.. .............
E —1 I e
Alewife Al MBS (e E R T E I ]
S ....................
Alosa J B}
pseudoharengus || e ] semeeneees
. E .................... ...
American Shad A ...................................... ...E...
S ............. E
Alosa J| e[ e C—
sapidissima Ll e e -
E .............. :l
Atlantic menhaden A C—1
S
Brevoorfia JI s L e 1 e
tyrannus e I I
E
Atlantic herring A
S
Clupea J
harengus LI
E
Rainbow smelt AlE
S
Osmerus J 3
mordax L
E
JFMAMJJASOND|JFMAMJJASONDIJFMAMJJASOND
Damariscotta Sheepscot Kennebec/Andro-
River River scoggin Rivers
North Atlantic Estuaries
Relative Abundance Life Stage
I Highly Abundant A- Fédults
S - Spawning adults
e
Abundzant J - Juveniles
L—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

Atlantic herring

Estuary / Month Casco Bay Saco Bay Weils Harbor
Species / Life Stage JFMAMJJASONDNFMAMJJASOND|JFMAMJJASOND
Biueback herring A 1 ) I ] I
S
Alosa J
aestivalis L
E
Alewife A
S
Alosa JI|
pseudoharengus L
El e e
American shad Al e o I L
S ----------
Alosa JI e )
Sap"d"ssima Ll e
|l e
Atlantic menhaden A -— 3
S
Brevoortia J{ e e | e e .
lyrannus I I S
E
A
S
J

Clupea
harengus
Rainbow smelt
Osmerus
mordax

me <«mx»\ mr

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Casco Bay

Saco Bay

Welis Harbor

North Atlantic Estuaries

Life Stage
A - Adults

IR Highly Abundant
Abundant

C—1  Common

......... Rare

Blank  Not Present

na No data available

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

Great Bay

Massachusetts

Merrimaci River Bay

Species / Life Stage

JFMAMJJASOND|UFMAMJJASOND{JFMAMJJASOND

Blueback herring

Alosa
aestivalis

Alewife

Alosa
pseudoharengus

.....

American shad

Alosa
sapidissima

Atlantic menhaden

Brevoortia
tyrannus

Atlantic herring

Clupea
harengus

Rainbow smelt

Osmerus
mordax

mrr~or mr ~“O>Mr~@grmcc=e>Mr<~OCre»MmMrC <0>

Relative Abundance

ittty AERRER —] [ [ Jreeeeees [ ]
: .........
it i
E: ..........
JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
Great Bay Merrimack River MassaBt;r;usetts

North Atlantic Estuaries

B Highly Abundant

Abundant
C—J  common
......... Rare

Blank  Not Present

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
Blueback herring [T I [ TR R
Alosa - — S —
aestivalis
Alewife
Alosa o
pseudoharengus

American shad

Alosa
sapidissima

Atlantic menhaden

Brevoortia
lyrannus

Atlantic herring

Clupea
harengus

Rainbow smelt

mreenxlmrenpr»|mrenprmere>mrenr|mr «wun>

Osmerus
mordax
JFMAMJJASOND|JFMAMJJASOND
Boston Harbor Cape Cod Bay
North Atlantic Estuaries

Relative Abundance Life Stage
B Highly Abundant A - Adults
Aowncant iy
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 JFMAMJJASONDUWFMAMJJASOND|JFMAMJJASOND
A“antlc Salmon A ...::l--. cesssnanasesansseernns | ssmsseessrtsessrrsecer
S
Salmo J ......... E: ........................... :} .......................... :.---
salar L
E
Atlantic cod Al | S R SRR | IR R R I
S I
Gadus J |- ™ 1} - v o[ EEEEE
morhua L  — N N
E —1 I
Haddock A s f e s e
S
Melanogrammus — J| . s s
aeglefinus L
E
Silver hake A
S
Meriuccius J
bilinearis L
E

Atlantic tomcod A
s
Microgadus J
tomecod Ll
E
Pollock A
S
Pollachius J
virens
L
E

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Passamaquoddy Bay

Englishman/Machias
Bays

Narraguagus
Bay

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

: Muscongus
Estuary / Month Blue Hiil Bay Penobscot Bay Bay
Species / Life Stage JFMAMJJASOND/JFMAMJJASOND|JFMAMJJASOND
At[amic salmon A ...................... ".::"' ......................
sl 1 e
Salmo J ...E ...... : .........................
Salar L ----------
el feeee
Atlantic cod A
S
Gadus J [
morhua L
E
Haddock A
3
Meianogrammus
aeglefinus L
E
Silver hake A
S
Merluccius J
bilinearis L
E
Atlantic tomcod A
S
Microgadus J
tomcod Li-
E
Pollock A
S
Pollachius J I 1 [ EE ]
virens | T
I
E
JFMAMJJASONDJFMAMJJASONDJJFMAMJJASOND
Blue Hill Bay Penobscot Bay Musgg;gus
North Atlantic Estuaries
Relative Abundance Life Stage
B Highly Abundant A - Adults s
S - Spawning aduits
| 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

Estuary / Month

Damariscotta
River

Kennebec/Andro-
scoggin Rivers

Sheepscot
River

Species / Life Stage

JFMAMJJASOND

JFMAMJJASOND

Atlantic salmon

Salmo
salar

mr <>

JFMAMJJASOND

Atlantic cod

Gadus
morhua

Haddock

Melanogrammus
aeglefinus

Silver hake

Meriluccius
bilinearis

Atlantic tomcod

CwrimC SOImMr O MO <~“@G2mr <>

Microgadus
tomcod
Pollock
Pollachius [ — T I B ) ] ]
virens N R C—1 e
E
JFMAMJJASOND[JFMAMJJASOND|JFMAMJJASOND
Damariscotta Sheepscot Kennebec/Andro-
River River scoggin Rivers
North Atlantic Estuaries
Relative Abundance Life Stage
EE Highly Abundant g- ASdults et adul
- Spawning adults

Abundant J - Juveniles
L~ 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|UFMAMJJASOND|JFMAMJJASOND
Atlantic saimon Al e 1 e

S
Sa,’mo J ......................................
salar L
E
Atlantic cod Al A [TTIY TRCRE 3
S --------------------------------
Gadus J [ I IR R A ZLCL I T At
morhua Ll — s N JERSI
El C—1 CC—— | e
Haddock Al e
S
Melanogrammus ~ j| s |
aeglefinus L
E
Silver hake A
S
Meriuccius J
bilinearis L
E
Atlantic tomcod A
S
Microgadus J
tomcod L
E
Pollock 7 OO U
. S
Pollachius J I —] | e
virens | S DOV PO
L
E

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Casco Bay

Saco Bay

Wells Harbor

North Atlantic Estuaries

I Highly Abundant
Abundant

1 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

. . Massachusetts
Estuafy / Month Great Bay Merrimack River Bay
Species / Life Stage JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
A“an“c Sa[mon A .........................
S
Salmo J1 e :j .........
salar L
E
Atlanﬁc cod ............................................................... [ ]-svnenns [
....... I:u. ...D
Gadus ................................................................ !
morhua [ ] i | T T LT UL  — -
!:: [:' ......................... :: I:]
Haddock
Melanogrammus 1 |l e
aeglefinus (| e | i,

Silver hake

Meriuccius
bilinearis

Atlantic tomcod

Microgadus
fomcod

Pollock

Pollachius
virens

mr -~ MmO MO Mrr~0O>|Mmr <~<0>»

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Great Bay

Merrimack River

Massachusetts
Bay

North Atlantic Estuaries

HE Highly Abundant
zizil  Abundant

1 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

JFMAMJJASOND

Allantic salmon A
S
Salmo J
salar L
E
Atlantic ODd A ...... I Jreresana [ | | GEELEEEE [ j
S|/ -Or—/- -
Gadus J Il 1 ]
morhua LIC—/—g EI‘["___—Z:I -~
EIC— 3~ -Oc——-- -
Haddock A [omeeenen
S
Melanogrammus ;| .,
aeglefinus ) IR I —
E .........................
Silver hake A
S
Merluccius J
bilinearis
L
E
Atlantic tomcod AlE
S
Microgadus JIE
tomcod L
E
Pollock A
s
Pollachius J
virens
L
E

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

Boston Harbor

Cape Cod Bay

North Atlantic Estuaries

B Highly Abundant
Abundant

1 Common

......... Rare

Blank  Not Present

81

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs



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—- I C—
S
Urophycis J - — ]
chuss L
E
White hake Al [T Y| T T 1
S
Urophycis J e CEEEEEEE e — T | —
tenuis L
E
Mummichog A | I | | A
S (. (] (||
Fundulus J | I | B
heteroclitus
L ] ] [ ]
E . (| (|
Silversides All J[roeerereses — 1 i S
S C— — 1
Menidia J Fererenen e I )
species L — — —
E —1 — — 1
Fourspine Ajl i |/ [ ]
stickleback S ] 3 —
Apeltes JII 1= | ]
quadracus L —T - —
E I —3- -
Threespine All || C i
stickleback S — — ]
Gasterosteus J = || 11 |
aculeatus L — — —
E —1 —1 —3
JFMAMJJASONDJFMAMJJASOND|JFMAMJJASOND
Englishman/Machias Narraguagus
Passamaquoddy Bay Bays Bay
North Atlantic Estuaries
Relative Abundance Life Stage
HE  Highly Abundant g- Aédults sl
B - Spawning adults
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

Relative Abundance

. Muscongus
Estuary / Month Blue Hill Bay Penobscot Bay Bay
Species / Life Stage JFMAMJJASOND{JFMAMJJASOND|JFMAMJJASOND
Red hake A - ——— -
S
Urophycis J  —
chuss L
E
White hake Al -~
S
Urophycis J Y —
tenuis L
E ..........
Mummichog A | I B |
S O (. C ]
Fundulus J | I R S
heteroclitus L T ]
E . . (|
Silversides Al - =
S —1
Menidia J C— 13-
species L — m
E —1 .-
Fourspine All 1 [ R |
stickleback S — —3-  —
Apeltes J |1 1|l — |
quadracus L — C—3 -
E I R I D —3
Threespine All —l — ]
stickleback S  —  —  —
Gasterosteus J|LC |l — ]
aculeatus L —-- —1~ —r
E 1 1 —3
JFMAMJJASOND[JFMAMJJASOND|JFMAMJJASOND
Blue Hill Bay Penobscot Bay M“Sggggus

North Atlantic Estuaries

B Highly Abundant
Abundant

C—3  Common

--------- Rare

Blank  Not Present

na No data available

Life Stage

A - Adulis

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs




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
Red hake A — - 5 I IR
S 3
Urophycis J [ rreseresan I L IR | S
chuss L —_—
White hake A A T PPFCRR py ... S 1
S
Urophycis J I e R M L1
tenuis L
E
Mummichog A
Fundulus f
heteroclitus L
E
Silversides A A
L S
Menidia J
species L
E
Fourspine Al I EE ]
stickleback S — — —
Apeltes J | | [ |
quadracus L — | — —
E — L1 —3
Threespine Al i} 1
stickleback s — — C—J
Gasterosieus J I | [ ]
aculeatus L | — — —
E — —1 —
JFMAMJJASONDJFMAMJJASOND|JFMAMJJASOND
Damariscotta Sheepscot Kennebec/Andro-
River River scoqgin Rivers
North Atlantic Estuaries
Relative Abundance Life Stage
I Highly Abundant A - Adults
S - Spawning adults
Abundant J - Juveniles
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

Estuary / Month Casco Bay Saco Bay Wells Harbor
Species / Life Stage JFMAMJJASOND{JFMAMJJASOND|JFMAMJJASOND
Red hake A — T R RS

S
Urophycis J ——— C——3~ | e
chuss N T
E [ I
White hake A S I o I o I B
S
Urophycis J ] o I -
tenuis L
E .
Mummichog A | I A R
S ] ] ]
Fundulus J | ————— E——
i
heteroclitus L — — - — S——
E ] O O]
Silversides A i 55 i
o S [ ]
Menidia J
species L
E
Fourspine All 11l 11
StiCk]ebaCk S :] E E
Apeltes J I | ]| [
quadracus L — — —
E I — —
Threespine AlC HI N ]
stickleback S —  — —
Gasterosteus J | Il ([
aculeatus L — — —
E —3 —4 —

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JEMAMJJASOND

Casco Bay

Saco Bay

Wells Harbor

North Atlantic Estuaries

HE Highly Abundant
Abundant

C—1  common

------ -~ Rare

Blank  Not Present

na No data available

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs

85



Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

Estuary / Month

Great Bay

Merrimack River

Massachusetts
Bay

Species / Life Stage

JFMAMJJASON

JFMAMJJASOND

JEMAMJJASOND

Red hake

Urophycis
chuss

...... I:l...

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

i |

White hake

Urophycis
tenuis

Mummichog

Fundulus
heteroclitus

Mre@>>Mr~@>mMmC <®w>

Silversides

Menidia
species

I
| |

Fourspine
stickleback

Apeltes
quadracus

—

Threespine
stickleback

Gasterosteus
aculeatus

mr «w>»| M- ~«“Or»mMmrC <0W>

UMHDD

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JEFMAMJJASOND

Great Bay

Merrimack River

Massachusetts
Bay

North Atlantic Estuaries

EE Highly Abundant
Abundant

T common

......... Rare

Blank  Not Present

na No data available

Life Stage

A - Adults

8 - Spawning adults
J - Juveniles

L - Larvae

E - Eggs



Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
Estuary/Month |  Soston Harbor Cape Cod Bay
Species / Life Stage JFMAMJJASOND|UFMAMJJASOND
Red hake A I T=|[
S
Urophycis J | [ ]|l
chuss L
E
White hake A | ]
S
Urophycis J [ ]
tenuis L 1
E 1
Mummichog A ]
S
Funauis J I
heterociitus L
E
Silversides Al C I |
S (]
Menidia J
species L
E
Fourspine All ] ]
stickleback S — —]
Apeltes J I ] ]
guadracus L —3- —1-
E I —1
Threespine All ] ]
stickleback s — —
Gasterosteus J | ] ]
aculeatus L — ——
E 1 1
JFMAMJJASONDWFMAMJJASOND
Boston Harbor Cape Cod Bay
North Atlantic Estuaries
Relative Abundance Life Stage
M Highly Abundant g- ASdU“S
EE ' - Spawning aduits
Abundant J - Juveniles
— Common L - Larvae
Rare E - Eggs
Bilank  Not Present
na No data available



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 JFMAMJJASOND[JFMAMJJASOND[(JFMAMJJASOND
Ninespine All it ][ ]
stickleback S —/ —1 —1
Pungitius J | 't 1" I
pungitius L I 1 ]
E — —1 1
Northern p]peﬂsh All |
M ...: ..........................
Syngnathus J I | R [
fuscus L T | e |
Northern searobin A
S
Prionotus J
carolinus L
E
Grubby All ]I 1|1 }
Myoxocephalus  J |L I I
aeneaus Ly 3 —1- I
Longhorn sculpin A I |
S| L] CEE] [
Myoxocephalus J | I |
octodecemspinosus | | I ] s L] - (I
Shorthorn sculpin All I I\
sid gt 4 | I i O | - -0
Myoxocephalus JII 1 i
SCOIpIS - L|— S — o | —
= [ — Sl | — S | — =[]
JFMAMJJASOND|JFMAMJJASOND|{JFMAMJJASOND
Passamaquoddy Bay Enghshrréir;;’yachlas Narr%%l;agus

North Atlantic Estuaries

I 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

. Muscongus
Estuary / Month Blue Hill Bay Penobscot Bay Bay
Species / Life Stage JFMAMJJASOND[UFMAMJJASOND|JFMAMJJASCOND
Ninespine AlL H] [ ]
stickleback S —1 —1 —
" J |1 ]l | [
Pungitius
pungiﬁus L : E::::]"' E"'
E —1 —1 1
Northern pipefish J Y EE— I TS B  — R — A
M e -~ ——1
Syngnathus ] S— — T — U — —
fuscus L S e I
Northern searobin Al e Ll eeeerieeeeeen
S
Prionotus J -------------------------------
carolinus L
E
Grubby All 1 [
S s
Myoxocephalus J
aeneaus L
E
Longhorn scuipin A
S
Myoxocephalus J
octodecemspinosus |
E
Shorthorn sculpin =~ A
S
Myoxocephalus J
scorpius
L
E

Relative Abundance

JFMAMJJASOND[JFMAMJJASOND

JFMAMJJASOND

Blue Hill Bay

Penobscot Bay

Muscongus
Bay

North Atlantic Estuaries

I 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
Damariscotta Sheepscot Kennebec/Andro-
Estuary / Month River River scoggin Rivers
Species / Life Stage JFMAMJJASOND|UFMAMJJASOND|JFMAMJJASOND
Ninespine All | I [ ]
stickleback S — — —
Pungitius J1* I i '
pungiﬁus L :.“ E"' E"'
E — ] —1
Northern pipefish Ao 1 I N P — R
M C—— C—1 1
Syngnathus J|eeeeenas RN TITTIIIT R I JITETTI PRSS I S
fuscus L — N T e
Northern Al e b s ] s
searobin 8
Prionotus J .........................................................
carolinus L
E
Grubby All I [
S
Myoxocephalus J
aeneaus L
E
Longhorn scuipin A
S|
Myoxocephalus J
octodecemspinosus | | NNEME]- - O
Shorthorn sculpin Al ]I [ ]
Myoxocephalus Jh — | )
scorpius
P L|C—3 | ol | I
JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
Damariscotta Sheepscot Kennebec/Andro-
River River scoggin Rivers
_ North Atlantic Estuaries
Relative Abundance Life Stage
HEl Highly Abundant g - ASdults il
] - Spawning adults
Abundant J - Juveniles
1 common L - Larvae
E - Eggs
......... Rare M- Mat:ng

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

North Atlantic Estuaries

Casco Bay

Saco Bay

Wells Harbor

Estuary / Month
Species / Life Stage  |JFMAMJJASOND[UFMAMJJASOND|JFMAMJJASOND
Ninespine A|L | I o
stickleback S — —
" J|I i C
Pungitius
pungitius L S— —
E 1 —
Northern pipefish A== | I el sy I e L
M -3 N
Syngnathus J [ — T — T
fuscus L e . T
Northern Al e | i,
searobin S
PfionOfUS J ......................................
carolinus L
E
Grubby All Il [
S
Myoxocephalus J
aeneaus L
E
Longhoern sculpin A
S
Myoxocephalus J
oclodecemspinosus | | I
E |1
Shorthorn sculpin All
S
Myoxocephalus J I
i
scorpius Ll—-
E : :| E I—_— ...................
JFMAMJJASONDIUFMAMJJASOND|IJFMAMJJASOND
Casco Bay Saco Bay Wells Harbor
North Atlantic Estuaries
Relative Abundance Life Stage
Il Highly Abundant g- PS\dults
- Spawning adults
Abundant J - Juveniles
[—1 ¢common L - Larvae
E - Eggs
......... Hare M ) Matmg
Blank  Not Present
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Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries

. . Massachusetis
Estuary / Month Great Bay Merrimack River Bay
Species / Life Stage JFMAMJJASONDWFMAMJJASOND|JFMAMJJASOND
Ninespine All | | T
stickleback S gt - -]
" J |L ]l
pungitive Lo = —
pine = —
Northern pipefish A~ ] T e f ]
M —] I 1
Syngnathus J [ 1 I b R
fuscus L —1 — 1

Northern searobin

Prionotus
carolinus

Grubby

Myoxocephalus
aeneaus

Longhorn sculpin

Myoxocephalus :
octodecemspinosus
D ............. . ... D
Shorthorn Sculpin Alereermmeenane s e, I
S .......... : D
Myoxocephalus N S [
scorpius ‘ L[ reeeeneeneeen N
E ............. wee :I D
JFMAMJJASONDIJFMAMJJASOND|JFMAMJJASOND
Great Bay Merrimack River Massgc;l;usetts
North Atlantic Estuaries
Relative Abundance Life Stage
B Highly Abundant A- gdults
S - Spawning aduits
]|
Abundant J - Juveniles
C—]  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
Estuary / Month |  B0ston Harbor Cape Cod Bay
Species / Life Stage JFMAMJJASOND|JUFMAMJJASOND
Ninespine A -------------------------------------
stickleback s| e
Pungitius S I
pungitius L
el e
Northern pipefish Al [ | | }
M I —
Syngnathus N — —
fuscus L ——- —
Northern searobin = A| ceeevrreniiininn —3---
S ...............................
Prionotus J ---------------------- Z....
carolinus LI 0 s i
E ...............................
Grubby A
S
Myoxocephalus J
aeneaus L
E
Longhorn sculpin A
S
Myoxocephalus J
octodecemspinosus
E
Shorthorn sculpin A
S .......................
Myoxocephalus J | e L
scorpius
A P——
E .............
JFMAMJJASOND|JFMAMJJASOND
Boston Harbor Cape Cod Bay
North Atlantic Estuaries
Relative Abundance Life Stage
Ml Highly Abundant g- /;dults »
- Spawning adults
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 1|l [
S —1 g I o —1
Morone J|L I [
americana L — I —
E —1 SR I —1
Striped bass . 1 g I L
S
Morone JI e b e ] s
saxatilis L
E
Bluefish N e [
S
Pomatomus JI e e e
saltatrix L
E
Scup A
S
Stenotomus J
chrysops L
E
Tautog A
S
Tautoga J
onitis
L
E
Cunner All : Il [
S 1 —3 /1
Tautogolabrus g1 I |
adspersus
P L —- —
E C_1 —1
JFMAMJJASONDWFMAMJJASOND|IJFMAMJJASOND
Englishman/Machias Narraguagus
Passamaquoddy Bay Bays Bay
North Atlantic Estuaries
Relative Abundance Life Stage
HE Highly Abundant g gdults e adul
e - Spawning adults
Abundant J - Juveniles
L1 cCommon L - Larvae
E - Eggs

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

North Atlantic Estuaries
i Muscongus
Estuary / Month Blue Hill Bay Penobscot Bay Bay
Species / Life Stage JFMAMJJASONDNFMAMJJASONDIJFMAMJJASOND
White perch All Il [
Morone J I Il [
americana L o R I  —
Striped bass A L B 5 I o I
S
Morone J ................... ...E... ......................
saxatilis L
E
Bluefish Al e E E::
S
Pomatomus J ................ ...:I... m
saltatrix L
E
Scup A
S
Stenotomus J
chrysops L
E
Tautog A
S
Tautoga JI e | e
onitis A
E ................
Cunner All |l I ]
S I — —1
Taulogolabrus Jlr 1l i |
adspersus L
E _
JFMAMJJASOND{JFMAMJJASOND|JFMAMJJASOND
Blue Hill Bay Penobscot Bay Musgg;’g“s
North Atlantic Estuaries
Reiative Abundance Life Stage
EE Highly Abundant g - Asdults
EmT - Spawning adults
Abundant J - Juveniles
[—1 Common L - Larvae
......... Rare E - Eggs
Biank  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
White perch All I I
S .......... E I:I
Morone J |L il Il
americana Ll e - "
A : :
Striped bass A R e [ SERRR — e M—
S .......
Morone N s I e L
saxatilis S I
A A
Bluefish A S M s T I
S
Pomatomus J g — gy =
saltairix L
E
Scup A
S
Stenotomus J
chrysops L
E
Tautog A
S
Tautoga JI e s |
onitis L
E
Cunner All Il
S - — —
Tautogolabrus J 1 1 I
adspersus L (=] [ ] CEE
E
JFMAMJJASOND[UFMAMJJASOND|JFMAMJJASOND
Damariscotta Sheepscot Kennebec/Andro-
River River scoggin Rivers
North Atlantic Estuaries
Relative Abundance Life Stage
B Highly Abundant g - gdults
- Spawning adults
ADUTEART 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{JFMAMJJASOND
White perCh A { | | _I .....................................

S 1 —1
Morone J l 1 [ I ....................................
americana L 1 —1 ] e
E — 1 e
S
MOfone J ............................................
saxatilis L
E
Bluefish A ...|:|... : |__—'I.
S
Pomatomus J gy S gy M [
saltatrix L
E
Scup Al e
S
Stenotomus J ......................................
chrysops L
E
Tautog A
S
Tautoga J .........................................................
onitis L
E
Cunner A [ HE || CEEEERLLEL : .....
S | —— —1 1
Tautogolabrus J i 11 | T
adspersus L - EEET o —
E 1
JFMAMJJASOND[UFMAMJJASOND|JFMAMJJASOND
Casco Bay Saco Bay Wells Harbor
North Atlantic Estuaries
Relative Abundance Life Stage
EE Highly Abundant g-gduns »
- Spawning adults
Abundant J - Juveniles
C=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

Relative Abundance

. . Massachusetts
Estuary / Month Great Bay Merrimack River Bay
Species / Life Stage JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
White perch All i
S —
Morone J = 1
americana L —]
E |
Striped bass A ......................... ::...
: S
Morone JI e | e —3--
saxatilis L
E
Bluefish Al C— e | reeemsememsesnnnn w1
S
Pomatomus J ...... :... ................... ---[E
saltatrix L
E
Scup Al ] e
S
Stenotomus J o
chrysops ol
E
Tautog Al
S
Tautoga JI e
onitis Ll e
E .........
Cunner All o ——
S —
Tautogolabrus JI— |
adspersus L [ . -
E .-
JFMAMJJASOND[JFMAMJJASOND|JFMAMJJASOND
Great Bay Merrimack River Massgc;t;usetts

North Atlantic Estuaries

B Highly Abundant
Abundant

3  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 / Monih |  B0Ston Harbor Cape Cod Bay

Species / Life Stage JFMAMJJASOND|UFMAMJJASOND

White perch A Abbdbddnrndbadbd bbb rkburttdnnnanint hansnanscanuanuaanannanaanEvnnnREnEn
S ----------

Morone J ......................................
americana L o e
E ----------

Striped bass /S\ I:I """ E """
Morone J J- | I
saxatilis L.

E
Bluefish A XS 1
S
Pomatomus J I ——1
saltatrix L
E
Scup L —
S
Stenotomus J[ e L I O
chrysops Ll s
E
Tautog A
S
Tauloga J
onitis L
E
Cunner A
S
Tautogolabrus J
adspersus L
E
JFMAMJJASOND|JFMAMJJASOND
Boston Harbor Cape Cod Bay
North Atlantic Estuaries
Relative Abundance Life Stage
I Highly Abundant A - Adults
S - Spawning adults
Abundant J - Juveniles
LT common L - Larvae
--------- Rare £ - Eggs

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

North Atlantic Estuaries

Englishman/Machias Narraguagus
Estuary / Month Bays Bay

Species / Life Stage JFMAMJJASOND|JFMAMJJASOND|[JFMAMJJASOND

Passamaquoddy Bay

~ wx»

Macrozoarces
americanus

Rock gunnel

Pholis
gunneius

American sand
lance

Ammodytes
americanus

Atlantic mackerel

Scomber
scombrus

Butterfish

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

Peprilus
triacanthus

Windowpane

Scopthalmus
aquosus

JFMAMJJASOND|IJFMAMJJASONDI|JFMAMJJASOND

Englishman/Machias Narraguagus
Bays Bay

North Atlantic Estuaries

mrccor»mr<@>» MC~OG>»MC~O>IMmr~O>»>|Mr

it
Iyt

Passamaquoddy Bay

Relative Abundance Life Stage

B Highly Abundant A - Adults

- H I
Abundant ? - JSuF\)rZ;virI:gg adults

L 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

Estwary/Month|  Blue Hill Bay Penobscot Bay Musgg;‘gus
Species / Life Stage JFMAMJJASONDNFMAMJJASOND|{JFMAMJJASOND
Ocean pout All If =
S - 1 —]
Macrozoarces JiL- It il
americanus Y | — ¢ - —1
g0 I—“____ML__]"- C—y- —
Rock gunnel All I !
s|C—1 Orc——— o | — |
Pholis J 11 I 11
gunnelus L {Cm- - ] | . 3
American sand All
lance L] | ]
Ammodytes J |1 e
americanus L -]
[ | 1
Atlantic mackerel A
S
Scomber J
scombrus T
E -------
Buﬁerﬁsh A ................................................
S
Pepr”us J ................................
triacanthus N e
E ----------
Windowpane All -
S —1
SCOpIhalmUS J l |
aguosus L T —
E — -
JFMAMJJASOND/UFMAMJJASOND|JFMAMJJASOND
Blue Hill Bay Penobscot Bay M"Sgg;‘g“s
North Atlantic Estuaries
Relative Abundance Life Stage
M Highly Abundant A- gduﬂs
S - Spawning aduits
] .
Abundant J - Juveniles
—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

Estuary / Month

Damariscotia
River

Sheepscot
River

Kennebec/Andro-
scoggin Rivers

Species / Life Stage

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Ocean pout All i |l
S - —
Macrqzoarces J I | I8
americanus I | S— - -
|- N | X —8--
Rock gunnel All 1fl [
S|/ 0] — Of—
Pholis J I | |18
gunnelus LIE O O| T
American sand ; e
lance [ | —
Ammodytes ‘ I
americanus Ol ==
N | —

Atlantic mackerel

E
A
S
J
L
E
A
S
Scomber J
scombrus L
E
Butterfish Y e L e —
S
Peprilus JbU e | ] e
triacanthus L
E
Windowpane All 1l [ —]
S L1 —3 L1
Scopthalmus J o= I ]
aquosus
d L N Y — i —
JFMAMJJASOND|JJFMAMJJASOND|IJFMAMJJASGCND
Damariscotta Sheepscot Kennebec/Andro-
River River scoggin Rivers
North Atlantic Estuaries
Relative Abundance Life Stage
EE Highly Abundant A - Adults
S - Spawning adulis
Abundant J - Juveniles
C—1  common L - Larvae
......... Rare E - Eggs
Blank  Not Present

1
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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 JFMAMJJASONDUFMAMJJASOND|JFMAMJJASOND
Ocean pout ‘ I

Macrozoarces ! I
americanus — - a3 3
O /- —/
Rock gunnel L I 1| [ ]
13 Orc—3 O— O
Photis [ 1|l [ ]
gunnelus R
O

American sand
lance

Ammodytes
americanus

Attantic mackerel

mmM ~«@r» mMC @M ~“~O>» M- rr->mMmC <>

Scomber
scombrus
Butterfish --------------------------------
Pepn'[us ................................
triacanthus
Windowpane [ | ]| --eee I ]
Scopthalmus I 1l | Y -
aquosus ™ B -
JEFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
Casco Bay Saco Bay Wells Harbor
North Attantic Estuaries
Relative Abundance Life Stage
B Highly Abundant A - Adults sl
S - Spawning adults
B
Abundant J - Juveniles
L 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

Great Bay

Merrimack River

Massachusetts
Bay

Species / Life Stage

JFMAMJJASOND[JFMAMJJASOND

JFMAMJJASOND

|

Ocean pout
—

Macrozoarces '

americanus [ -]
H o Ck g u n n el I ] .................................... |

— O 1 [
Pholis ! il “Il
gunnelus

American sand
lance

Ammodytes
americanus

Atlantic mackerel

Scomber
scombrus

Butterfish

Peprilus
triacanthus

mr @ MmO Mrr~O>»mMmr~n>mMme <0>

windowpane

Scopthaimus
aquosus

~w>

mrr-

JFMAMJJASONDJJFMAMJJASOND

JFMAMJJASOND

Great Bay

Merrimack River

Massachusetts
Bay

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 |  Boston Harbor Cape Cod Bay

Species / Life Stage JFMAMJJASOND(JFMAMJJASOND
I Jerreneannes || ]

Ocean pout
——1
Macrozoarces L Il ]
americanus | N —
Rock gunnel L 1[I ]
—1 Oc— |
Pholis L Ji |
gunnelus IR (L '
1 O

American sand

mr o> mMmM~«V>»mMr<~wr»»mMmr<~<>»> mr- <>

|
lance |
Ammodytes I
americanus O
-~
Atlantic mackerel
Scomber
scombrus
Buttetfish
Peprilus
triacanthus
Windowpane A Teer
S A
Scopthalmus J
aquosus L
E
JFMAMJJASOND|JFMAMJJASOND
Boston Harbor Cape Cod Bay
North Atlantic Estuaries
Relative Abundance Life Stage
IR Highly Abundant A - Adults
EHEHE] S - Spawning adults
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

Englishman/Machias Narraguagus
Estuary / Month | Passamaquoddy Bay Bays Bay
Species / Life Stage JFMAMJJASONDJFMAMJJASOND|JFMAMJJASOND
American p]aice Al [ Joosfooeeee [ | B LR f ]--1
s .
Hippoglossoides
platesoides L
E
Winter flounder A
S
Pleuronecltes J
americanus L
E
Yellowtail A
flounder gl e i
P]eufonectes J .............................................................................................................
ferrugineus L ...............................
E -----------------------------------------------
Smooth flounder All Il [
s|C—1 O—— (I | I— ]
Pleuronectes J 1 1 C
putnami L{—= — —
E|I—1 (|| — (I | — O
JFMAMJJASONDJFMAMJJASOND|JFMAMJJASOND
Englishman/Machias Narraguagus
Passamaquoddy Bay Bays Bay

Relative Abundance

North Atlantic Estuaries

EE Highly Abundant
Abundant

L3 Common

......... Rare

Blank  Not Present

Life Stage

A - Adults

S - Spawning aduits
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

JFM

JFMAMJJASOND

AMJJASOND

American plaice Al [ ]
S
Hippoglossoides J |
platesoides L
E
Winter flounder A
S
Pleuronectes J
americanus L
E
Yellowtail A
flounder gl e e e
Pleuronectes J .............................................................................................................
fen‘ugineus L] eeeeesesvennes b e L s
E ................
Smooth flounder All I\l
(S | — O—
Pleuronectes JII 1l
putnami Lj—= —
E|I— 1
JFMAMJJASONDWFMAMJJASOND|JFMAMJJASOND

Relative Abundance

Blue Hill Bay

Penobscot Bay

Muscongus
Bay

North Atlantic Estuaries

HE Highly Abundant
Abundant

C—1  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

Damariscotta
River

Sheepscot
River

Kennebec/Andro-
scoggin Rivers

Species / Life Stage

JFMAMJJASOND

JFMAMJJASOND

JEFMAMJJASOND

American plaice Al
S
Hippoglossoides
platesoides L
E
Winter flounder A
S
Pleuronectes J
americanus L
E
Yellowtail A
flounder S
Pleuronectes J
ferrugineus L
E

Smooth flounder AlE
S

Pleuronectes J B

putnami L |-
E

Relative Abundance

JEMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Damariscotta
River

Sheepscot
River

Kennebec/Andro-
scoggin Rivers

North Atlantic Estuaries

I Highly Abundant
Abundant

C—1  Common

--------- Rare

Blank  Not Present

Life Stage

A - Adulis

S - Spawning adults
J - Juveniles

L - Larvae

E - Eggs

108



Table 5 (continued). Temporal distribution and relative abundance

North Atlantic Estuaries
Estuary / Month Casco Bay Saco Bay Wells Harbor
Species / Life Stage JFMAMJJASONDJFMAMJJASOND|JFMAMJJASOND
American plaice Al E I L
s|
Hippoglossoides  j |- C -
platesoides L o
el 1
Winter flounder A | I
s| EEE-
Pleuronectes J | I
americanus L
E
Yellowtail All ]
flounder S | e
Pfeufonectes J |7 _I .............................................................
fen'ugineus L ___E ................................
E |:| ................
Smooth flounder All i 1|1 ]
(] | I— O— I — Cl
Pleuronectes J [ ]
putnami L :I
E 1 I
JFMAMJJASONDNFMAMJJASOND|[JFMAMJJASOND
Casco Bay Saco Bay Wells Harbor
North Atlantic Estuaries
Relative Abundance Life Stage
B Highly Abundant A- ﬁS\dults
S - Spawning adults
Abundant J - Juveniles
—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

Estuary / Month Great Bay Merrimack River Masszgc:;y setts
Species / Life Stage JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
American plaice A |

S -
Hippoglossoides g e | s I
platesoides Ll e e i
gl e e
Winter flounder A ___________
S = :
Pleuronectes J |
americanus L
Yellowtail A
flounder S
Pleuronectes J
ferrugineus L
E
Smooth fiounder A
S
Pleuronectes J
putnami

L Heb
E | E

JFMAMJJASCND

JFMAMJJASOND

JFMAMJJASOND

Great Bay

Merrimack River

Massachusetlts
Bay

North Atlantic Estuaries

Relative Abundance
EN Highly Abundant
Abundant

[ 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). Temporal distribution and relative abundance

North Atlantic Estuaries

Boston Harbor Cape Cod Bay

Estuary / Month

Species / Life Stage ND

JFMAMJJASO JFMAMJJASOND

American plaice AlE
S
Hippoglossoides | | E
platesoides L
E
Winter flounder A
S
Pleuronectes J
americanus -
E
Yellowtail AlE
flounder S
Pleuronectes J[E
ferrugineus L
E
Smooth flounder A
S .......
Pleuronectes J [ ey
putnami R o
E ..........

JEFMAMJJASOND|[JEMAMJJASOND

Boston Harbor

Cape Cod Bay

North Atlantic Estuaries

Relative Abundance Life Stage
B Highly Abundant A - Aduits
1 Common L - Larvae
......... Rare E - Eggs
Blank  Not Present
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Table 6. Data reliability _

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

Blue mussel { Mytilus edulis)

Sea scallop (Placopecien magellanicus)
American oyster (Crassostrea virginica)

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

Daggerblade grass shritnp ( Palaemoneles pugio)
Northern shritnp ( Pandalus borealis)

Sevenspine bay shrimp (Crangon saptemspinosa)
American lobster ( Homarus americanus) p. 117
Jonah crab {Cancer borealis) )
Allantic rock crab ( Cancer irraratus)

Green crab ( Carcinus maenas)

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

Skates (Haja species)

Shorinose sturgeon (Acipenser brevirostrum) p.-120 p- 121 p.122
Allantic sturgeon ( Acipenser oxyrhynchus)
American eel { Anguilia rostrata)

Blueback herring (Alosa aestivalis)
Alewife (Alosa pseudbharengus)
American shad ( Alosa sapidissima) p.123
Atlantic menhaden (Brevoortia tyrannus) :
Allantic herring ( Clupea harengus)
Rainbow smelt {Osmerus mordax)
Allantic salmon { Salmo salan

Atlantic cod (Gadus morhua)

Haddock (Mafanogrammus aeglefinus) p.126
Silver hake (Merluccius bilingaris) :
Atlantic tomcod (Microgadus tomcod)

Pollock (Pollachius virens }

Red hake (Urophycis chuss)

White hake {Urophycis tenuis)

Mummichog (Fundulus heteroclitus)

Silversides (Menidia species)

Fourspine stickleback (Apeltes quadracus)
Threaspine stickleback (Gasterosteus aculeatus)
Ninespine stickleback (Pungitius pungitius)
Northern pipefish (Syngnathus fuscus)

Northern searobin ( Pricnotus carolinus) p. 132
Grubby (Myoxocephalus agnaeus) ’
Longhorn sculpin (Myoxecephalus octodecemspinosus)
Shorthomn sculpin { Myoxocephalus scorpius)

White perch (Morone americana)

Striped bass { Morone saxatilis)

Bluefish ( Pomatomus saltatrix)

Scup (Stenolomus chrysops)

Tautog { Tautoga onitis)

Cunner (Tautogolabrus adspersus)

Ocean pout (Macrozoarces americanus)

Rock gunnel { Pholis gunnelus)

American sand lance (Ammaodytes americanus)

Atlantic mackerel { Scomber scombrus)

Butterfish { Peprilus triacanthus)

windowpane ( Scophthalmus aquosts)

American plaica {Hippoglossoides platasoides)

Winter flounder (Pleuronecles americanus)

Yeilowtall fieunder {Pleurcnecies ferrugineus) p. 141 p- 142 p. 143
Smooth flounder { Pleuronectas putnami

p. 118 p. 119

p. 124 p. 125

p.127 p. 128

p. 129 p. 130 p. 131

p.135 p. 136 p. 137

p. 138 p. 139 p. 140
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Table 6. Data reliability

Species/Life Stage

North Atlantic Estuaries

Passama
quoddy
Bay

English-
mary
Machias
Bays

Narra-
guagus
Bay

Blue
Hill
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
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O0000O0CEOm|IOO0OOONRERNE |OO00O00O00O00000
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mEEEN OO0 O008O0NCOC000I008 O[O0 6 &

Data Reliability

B Highly Certain

Passama-
quoddy
Bay

English-
man/
Machias
Bays

Narra-
guagus
Bay

Penobscot
Bay

Muscongus
Bay

North Atlantic Estuaries

®  Moderately Certain
A 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/
Dam,;‘”' Sheepscot| Andro- | Casco | Saco | wells
S;ic; e? River | scoggin Bay Bay Harbor
Species/Life Stage Rivers
Blue mussel Al M || | O] [ O
_ S [ | || m O [ O
Mytilus J| H [ [ | O O O
edulis L] m n m O n |
E [ | [ | || (| 0 O
Sea scallop A [ | [ | [ | ]| a O
S [ | [ | [ | | (m O
Placopecten J [ ] [ | | [ O O
magellanicus | H o N 0 O 0
E [ | [ | [ | | O [
American oyster A| @ = ] | ] (]
S C]] ] O] ] ] ]
Crassostrea J M ] = O (] (]
virginica L 0 C O O Ol D
E = C] = O] (] L]
Northern quahog A] @ T} O L} (| O
) S O O O a ] O
Mercenar{a J o = 0 | O O
mercenaria L 0 O . 0 @ 0O
E|, O O O O ] O
Softshell clam A = | | [ | (] B
S m | || O a 0
Mya J| = ] | u = L)
arenaria L ] ] N O O 0
E ] [ | [ | O O O
Daggerblade A O] =] Il O O O
grass shrimp S O] m m O O O
Palaemonetes Y L] O] [ O [ [
pugio L| M L] ] O (] (|
E ]| = [ O O O
. Kennebec/
Damt?n- Sheepscot| Andro- | Casco | Saco | Wells
SR°_° @ | River | scoggin | Bay Bay | Harbor
ver Rivers
North Atlantic Estuaries
Data Reliability Life Stage
B Highly Certain A - Adults
. S - Spawning adults
®W  Moderately Certain , J - Juveniles
1 Reasonable Inference 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

Blue mussel

Mytilus
edulis

Sea scallop

Placopecten
magellanicus

American oyster

Crassosirea
virginica

Northern quahog

- Mercenaria
mercenaria

Softshell clam

Mya
arenaria

Daggerblade
grass shrimp

Palaemonetes
pugio

mr «m>»>»mMmrc~ermMmrO~cog>»>mMOcEG>»MC~“OX>Mr 6>

O0mMOE|HENEN NEENE|FNEC |0 )6 R

O000 O | w6 e )0 0000 (0 N0

mEmimEsEnRicRC) NON RICACH BON RICRCRCRCRCORIEnNCImECRICEON ROR

O0000mmEEN|OO000000000|I00000 | & m & E N

O0O0C00 (o =B OO O00N0®E | DCONCN

Data Reliability

B Highly Certain
®W  Moderately Certain

Great
Bay

Merrimack
River

Massa-
chusetts
Bay

Boston
Harbor

Cape Cod
Bay

North Atlantic Estuaries

d 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

Narra-
guagus
Bay

Blue
Hill
Bay

Penobscot
Bay

Muscongus
Bay

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

mreegs>r»Mr<~s@e>MEC~CO>MmMeE~O>»mMC SO MM <m>

O0OEOm OOMON OO0000 (M 06 |0 RO N |EED O

O0O0mOmO0000| 00000 |IODO00 0000000 |I00O0mO

O0mOmOO0O0O00|0D0000|I0D0000|0O0000|I0CcOmaOd

OO0mOE|OO0000 0000000000180 6 [ [ {6 6§ 6

O0ECOECOE0E|IO00CE (00000 |60 (@00 8D

EEENNEOONCONO000 =000 |66 S 6D

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

= Moderately Certain
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

. Kennebec
Dan:taru- Sheepscot| Andro- | Casco Saco Wells
sg‘i:\’lear River scoggin Bay Bay Harbor
Species/Life Stage Rivers
Northern shrimp
Pandalus
borealis
Sevenspine
bay shrimp
Crangon
septemspinosa

American lobster

Homarus
americanus

Jonah crab

Cancer
borealis

Atlantic rock crab

EEEENEO0EDOROO00S |®HQDH R | 6§ 6§ & G650 8§
EENENCOOSONO0006 |50 N E=EEESEC0RN
OO0000|00E0Om(O00000ICO0m0Om 000600005
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Cancer
irroratus
Green crab
Carcinus
maenas
\ Kennebec/
Damt?"' Sheepscot| Andro- | Casco Saco Wells
sl%ge? River | scoggin | Bay Bay | Harbor
Rivers
North Atlantic Estuaries
Data Reliability Life Stage
B Highly Certain A - Adults
. S - Spawning adults
] Moderately Certain J - Juveniles
d Reasonable Inference L - Larvae
E - Eggs

M - Mating
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Table 6 (continued). Data reliability

Species/Life Stage

North Atlantic Estuaries

Great
Bay

Merrimack
River

Massa-
chusetits
Bay

Boston
Harbor

Cape Cod
Bay

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
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Data Reliability

Great
Bay

Merrimack
River

Massa-
chusetts
Bay

Boston
Harbor

Cape Cod
Bay

North Atlantic Estuaries

Bl  Highly Certain
@  Moderately Certain
0 Reasonable Inference

Life Stage
A - Adults

S - Spawning adulis

J - Juveniles
L - Larvae

E - Eggs

M - Mating
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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

Green sea
urchin

droebachiensis

Strongylocentrotus

Spiny dogfish

Squalus
acanthias

“ZT»IMr~w>»

Skates

Raja
species

czw|v

Shortnose
sturgeon

Acipenser
brevirostrum

Atlantic sturgeon

Acipenser
oxyrhynchus

American eel

Anguilla
rostrata
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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

@  Moderately Certain
O Reasonable Inference

Life Stage
A - Adulis

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

scotta [Sheepscot| Andro- [ Casco Saco Wells
River River scpggin Bay Bay Harbor
Species/Life Stage Rivers
Green sea A || | | ] O O O
urchin S ] O Ol m O m
Strongylocentrotus Y| W N u (] | O
droebachiensis L{ @ = = = O =
E O] L] ) (=) O m
Spiny dogfish Al @ (75 m O a m
M O O (| O | |
Squalus J| m = = O O ]
acanthias
P O [ O O O [ |
Skates A (] (ml ] O O O
M (] O =l O O [
Raja J| m m O 0 a
species
E m O (] O O O
Shortnose Al @ ] O | [} =
StUI'gBO]'I S [ ] O | O O [
Acipenser J =l O O - - (s
brevirostrum L [ | O O O O |
E [ | O (I | O ||
Atlantic sturgeon  A| m = O O O O
Acipenser S - = O B O u
oxyrhynchus i E S g g g E
E ] ] O | (M ||
American eel Al ®= [ | m O D)
) S | | [ | [ | [ [ |
Anguilla J = | [ = m| =
rostrata L O ) ] D | O
E [ | | | [ | [ |
Damari- Kennebec/
scotta [Sheepscoi|l Andro- | Casco Saco Wells
River River scoggin Bay Bay Harbor
Rivers
North Atlantic Estuaries
Data Reliability Life Stage
M Highly Certain xsx- gdutts w
- Spawning adults
@  Moderately Certain J- Jul\);enilesg
O Reasonable inference L - Larvae
E - Eggs
P - Parturition

M - Mating
121




Table 6 (continued). Data reliability

North Atlantic Estuaries
Great [Merrimack h;'l)ass?t- Boston |Cape Cod
Bay River | € ;:e S| Harbor Bay
Species/Life Stage y
Green sea A m I} 0| O m
urchin S 0] B Im O O
Strongylocentrotus Y (] ) 7] O =
droebachiensis L] M | O O O
E m [ | O O O
Spiny dogfish Al ® | = O O
M 1 | a O O
Squalus J| m O = O O
acanthias
P n [ | O O a
Skates Al [ O | ] |
M O | T O L]
Raja J ]| O [ L] [
species
E [ | ] O O
Shortnose A ] u | O O
sturgeon S ™ - - o ]
Acipenser J| W 0O [ ] O
brevirostrum L [ | || =] ]
E | | [ | (] L)
Atlantic sturgeon A O O 0O | O
S
Acipenser J E E E g IS
oxyrhynchus
L | (B | (] (]
E || O | (] L]
American eel Al ® = m m |
) S [ n | || |
Angu:lla J H @ [ m [
rostrata L & 0O 0 0 =]
E H | || || |
Great |Merrimack l\;llass?t- Boston |Cape Cod
Bay River | CNUSEUS | parbor Bay
Bay
North Atlantic Estuaries

Data Reliability

N  Highly Certain
m  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

Species/Life Stage

North Atlantic Estuaries

Passama-
quoddy
Bay

English-
man/
Machias
Bays

Blue
Hill
Bay

Narra-
guagus
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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Data Reliability

Passama-
quoddy
Bay

English-
man/
Machias
Bays

Narra- | Blue
Bay Bay

Penobscot
Bay

Muscongus
Bay

North Atlantic Estuaries

B Highly Certain
@  Moderately Certain
O Reascnable 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

Species/Life Stage

Damari-
scotta
River

Kennebec
Sheepscotf Andro- | Casco
River | scoggin [ Bay
Rivers

Saco

S
e

Wells
Harbor

Blueback herring

Alosa
aestivalis

Alewife

Alosa
pseudoharengus

American shad

Alosa
sapidissima

Brevoortia
fyrannus

Atlantic herring

Clupea
harengus

Rainbow smelt

Osmerus

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
mordax L
E
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Damari-
scotta
River

Kennebec
Sheepscot| Andro- | Casco
River 5coggin Bay

Rivers

Wells
Harbor

North Atlantic Estuaries

Data Reliability
B  Highly Certain
W  Moderately Certain

a 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

Species/Life Stage

Great

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

Bl  Highly Certain
M  Moderately Certain
a 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

Narra- | Blue
guagus Hill
Bay Bay

Penobscot
Bay

Muscongus
Bay

Atiantic salmon Al m O] O] O] | O
S ] ] (] L] | ]
Salmo J = [ [ O
salar L 0 ] 0l O H O
E ] ] ] L] | [
Atlantic cod Al @ O O | 0 [
S = [l O | W a
Gadus J L] a O O a O
morhua Ll m O 0 O (]
E| M O O O L] O
Haddock Al m O O O O a
S L} O (I O = a

Melanogrammus
aegleﬁrﬁ:s i EII g g E EII g
E (] (| O O O O
Silver hake Al @ | O a ] ]
S O O (N (M| ) ]
Merluccius J Wl | O | = O
bilinearis L O O O O D =
E| O d O O ] [}
Atlantic tomcod Al = [ O O (] d
S (] O O 0 L] 0
Microgadus J O O O a m O
tomecod L 0| W] O | M| O
E O] O O O m O
Pollock Al O O O O = O
S (] | O O O O
Ppllachius J | 0 0 ] =] 0O
virens Ll m 0O O] O O L
E m ] O O O O

Data Reliability

Passama-
quoddy
Bay

English-
man/
Machias
Bays

Narra- Blue
guagus Hill
Bay Bay

)Penobscot

Bay

Muscongus
Bay

North Atlantic Estuaries

B Highly Certain
@  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

North Atlantic Estuaries

Species/Life Stage

Damari-
scotta
River

Sheepscot
River

Kennebed/
Andro-

scoggin
Rivers

Casco
Bay

Saco
Bay

Welis
Harbor

Atlantic salmon

Salmo
salar

Atlantic cod

Gadus
morhua

Haddock

Melanogrammus
aeglefinus

Silver hake

Merluccius
bilinearis

Atlantic tomcod

Microgadus
tomeod

Pollock

Polfachius
virens
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Damari-
scotta
River

Sheepscot
River

Kennebec
Andro-
scoggin
Rivers

Casco
Bay

Wells
Harbor

North Atlantic Estuaries

Data Reliability

B Highly Certain
@  Moderately Certain
d 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 Mhassatlt-s Boston |Cape Cod
Bay River | © ;Ze Harbor | Bay
Species/Life Stage y
Atlantic salmon A m = m 0] O
S | | [ | N
Salmo J O} [} H | B
salar L] m n m u n
E | || | [ |
Atlantic cod A 0O 0O @l O =
S (0 W] C] O L]
Gadus J| O O = m! =
morhua L| O O O O =
E O 0 O | m
Haddock A [ ] [ | (o] O (]
S
Melanogrammus J ; : g g ;
aeglefinus L 0 ™ O O -
E O || (W [ ]
Silver hake Al O O O] a O
_ S = a a
Merluccius J 0 0 0] | O
bilinearis L ] 0 O |
E [ L] (] [N O
Atlantic tomcod Al O O m a ]
S O a O 0 O
Microgadus J O O O O =]
tomcod L @] O O [ 'm|
E L] O O O O
Pollock Al O O ] O (]
S ] ] O O O
Pollachius J O 0 O m| ]
virens L 0 0 0 ] O
E O O O O O
Great [Merrimack I\ﬂassa- Boston |Cape Cod
Bay River Chusetts | parbor Bay
Bay
North Atlantic Estuaries

Data Reliability
B  Highly Certain
®M  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

Passama-
quoddy
Bay

English-
man/
Machias
Bays

Narra-
guagus
Bay

Blue

Hill
Bay

Penobscot
Bay

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-
gquoddy
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-
scoita
River

Sheepscot
River

Kennebec!
Andro-
scoggin
Rivers

Casco
Bay

Wells
Harbor

Red hake A m ] | O O O
‘ S ] = O O O (M

Urophycis J o [} O | O 4
chuss L 0 0 O 0 0 0

E O O] a1 O O a

White hake A m | O O O O
S a O (W] | a O

Urophycis J | | O O O
tenuis L 0 0 0 1 | O

E O (] O O O O

Mummichog A = = m O]
Fundulus S - - -

. J = [ )
heteroclitus L ] - - O O

E ] 0] (]

Silversides A = (M|
S ] ] O O O

Menidia J m m m O
species L] MM 0 = m| O 0

E C]] = O O O

Fourspine A O O O [ O ||
stickleback S 0 O 0 O 0O
Apeltes J d O O d O [ |
quadracus L| O (I 0 0 O O

E O O O ' O [

Threespine Al O J O [ |
stickleback ] ] 0 ] O O O
Gasterosteus Y| O O | O O n
aculeatus L O (| O (| O 0

E | O (W] O O O

Data Reliability

[
O

Highly Certain

Moderately Certain

Damari-
scotta
River

Sheepscot
River

Kennebec
Andro-
scoggin

Rivers

Casco
Bay

Wells
Harbor

North Atlantic Estuaries

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

Apeltes
quadracus

Threespine
stickleback

. Gasterosteus
aculeatus
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Data Rsliability

B Highly Certain
™  Moderately Certain

Great

Merrimack
River

Massa-
chuseits
Bay

Bosion
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 man/ Narra- Blue Penobscot{Muscongus
quoddy Machi guagus Hill B 8
_ Bay achias Bay Bay ay ay
Species/Life Stage Bays
Ninespine Al O O O O O O
stickleback s| O 3 O O O 'n
Pungitius J [ I O O O O
pungitius L [ O O O O O
E O O O O O O
Northern pipefish A O O | | o O
Syngnathus M = O O O = =
o J| = O O O = O
L T O O O ] O
Northern Al m O O O 0
searobin S Ol [} [} ||
Prionotus J m O O O (] O
carolinus L 0] [ ] ] O] =
E (] | | | ] (]
Grubby Al m O O O ] (]
S (] O O O O O
Myoxocephalus J 7] O O O D) i}
aeneaus L | O (N} O [ O
El O O 0 O O O
Longhorn sculpin  A{ I O O & [ ]
S| = O O O ] O
Myoxocephalus J| m a | O | =
octodecemspinosus | = O 0O a m 0
E| N (| O O ] O
Shorthorn sculpin = A O] O O O O] O]
S| O O - O O 0
Myoxocephalus & 0 ] O ! 0
scorpius L] O 1 | m | 0
E|] [ O O O O ]
Passama- English- Narra- Blue
quoddy mary quagus Hiil Penobscot{Muscongus
Machias Bay Bay
Bay Bays Bay Bay
North Atlantic Estuaries
Data Reliability Life Stage
B Highly Certain A - Adults
. S - Spawning adults
M  Moderately Certain J - Juveniles
0  Reasonable Inference L - Larvae
E - Eggs
M - Mating
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Table 6 (continued). Data reliability

North Atlantic Estuaries
. Kennebec
Dsa::n.;?:- Sheepscot| Andro- | Casco Saco Wells
River River scoggin Bay Bay Harbor
Species/Life Stage Rivers
Ninespine A O = O O O |
stickleback s! 0O 0l 0O | | O
Pungitius J O (s} O O O |
pungitius L W ] O O a 0
E () L) [ O O O
Northern pipefish A | & | O ] ]
M O ] O [ O O
fSyngnathus J 0 0| 0O O a ]
uscus
L O L] O O O O
Northern Al ® L) m 0 O O
searobin S O}
Prionotus J m = L] O [ O
carolinus L ] D) = Cj O] O]
E = ] ] (] C (=]
Grubby Al = T} C] (] (] O
S O O O | ad O
Myoxocephalus J ] [} w (] (] O
aeneaus L O O O a O O
E O O i O d O
Longhorn sculpin  A{ @ [ i} O O d
8 (] | O O O O
Myoxocephalus J m | m | a O
octodecemspinosus | ] [ | O a a O
E ] | O O il O
Shorthorn sculpin - A{ @ T O] O O O
S (] ] O O O O
Myoxocephalus ] & O O O O
scorpius L ] = 0O 0 ] 0
E (] L} (W O O O
. Kennebec/
D:g;:- Sheepscot{ Andro- | Casco | Saco | Wells
River River scoggin Bay Bay Harbor
Rivers
North Atlantic Estuaries

Data Reliability
B Highly Certain
@  Moderately Certain

O Reasonable Inference

Life Stage
A - Adulis

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 | © ;:e Harbor | Bay
Species/Life Stage y

Ninespine A = | O O O
stickleback S| m M N O =
Pungitius J | O O (| O
pungitius Ll m (| [ | 0 (=
E| M O [ O
Northern pipefish A | O ] O |
M| @ (I O O O
ymonathus 41 o O = O m
L O (| (| O (]
Northern Al O O m | O
searobin si 0O ] O O =
Prionotus J| O a || O O
carolinus Ll O &= O O =)
E| O = O 0 O
Grubby Al H O O] (] O]
S| m O O O ]
Myoxocephalus J [ | (| L] m m
aeneaus L [} 0O O 0 !
E| @ O O a [i]
Longhorn sculpin = A{ 0O O [ | O O
sl O [ ) O (8]
Myoxocephalus J O O m a d
octodecemspinosus | O m & O 0}
El O O = d ]
Shorthorn sculpin =~ A i O m O O
S| O (] [ O 0O
Myoxqcephalus J 0] O ] O O
scorpius L 0 O 0 0O 0O
E a O | O O

Great |[Merrimack mﬁziis Boston |Cape Cod

Bay River Bay Harbor Bay
North Atlantic Estuaries

Data Reliability
B  Highly Cerain
E  Moderately Certain

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

Species/Life Stage

North Atlantic Estuaries

Passama-
quoddy
Bay

English-
man/
Machias
Bays

Narra-
guagus
Bay

Blue
Hill
Bay

Penobscot
Bay

Muscongusi
Bay

White perch

Morone
americana

Striped bass

A a a O O O 0

S a a O O a a

J O O O O d M

L a O O O | O

E O (| O O a O

A = O (| a a

S 0] 0 &

Moror_ig J (N [ | [
saxatilis Ll = = m O]

E 0] O]

Bluefish A O | O O ] O
S C]] [ ] | | =l ]

Pomatomus J O O O0 O O
saltatrix L O | [ ]

E [ | [ | [ |

Scup A
S | | [ | [ |

Stenotomus J = O] O] O] O]
chrysops L] m ] | | ml m

E O] | | ] || C]]

Tautog A ] O O 0O a O
S L} (] O (] a O

Tay_toga J L] O a g O O
onitis L = O O O O O

E O] (W] O O | a

Cunner Al O O d O O O
S O O O O a O

Tautogolabrus O | O O a (|
adspersus L ' s nl 0 | 0

E O O O O (M| a

Data Reliability

=
O

Highly Certain

Passama-
quoddy
Bay

English-
man/
Machias
Bays

Narra-
guagus
Bay

Blue
Hill
Bay

Penobscot
Bay

Muscongusw
Bay

North Atlantic Estuaries

Moderately Ceriain
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
DSE::ES:' Sheepscot| Andro- | Casco Saco Wells
River River sc_oggin Bay Bay Harbor

Species/Life Stage Rivers
White perch Al O O O O O O
S O | [l O a O
Morone J O | O 0 O |
americana L 0O 0J .| O m |
E I} O EI ] O a
Striped bass Al M@ 0O ] O O O
S ] ] N | [ | |
Morone J O] O O] d O (|
saxatilis L & & & | [ ]
E (7] = L] | ] |
Bluefish A [ [ | [ O O a
S ] [m] | | [ |
Pomatomus J = [ ] m O | [
saltatrix L O} i = [ ] |
E ] m m || | ||
Scup A = || O] O O |
S ] [ | ] | || |
Stenotomus J | | & | O 0
chrysops L] @ m O | N u
E = || ) | [ | ||
Tautog Al O O O O O O
S O O O O O O
Tautoga J|I O O O O O O
onitis L O O O O O O
E O (M} O O O d
Cunner A O IO 'l O O ]
S O O O O d O
Tautogolabrus ) 0] ) O O 1 0
adspersus L ] 0 ] 0O | |
E 0 O O O [ O

Data Reliability

Damari-
scofta
River

Sheepscot
River

Kennebec
Andro-
scoggin
Rivers

Casco
Bay

Saco
Bay

Wells
Harbor

North Atlantic Estuaries

B Highly Certain
] Moderately Centain
| Reasonabie 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

Massa-

Great [Merrimack Boston |Cape Cod
Bay River ch;:;a{tts Harbor | Bay
Species/Life Stage
White perch Al | ! O 0
S (] O | O O
Morone J| O O | O =
americana
L ] O | O Cl
E ] Cl [ O O
Striped bass A m| | m L)
S| m | | u
Morone J O = I =
saxatilis L H | B |
E [ | [ [ L)
Bluefish A [ 'l |
S | | B || |
Pomatomus J | 0 Ol ] |
saltatrix L m " u u n
E | [ [ [ n
Scup A L] ] = a
S - | O O] g
Stenotomus J 0 ® Ol 0 Ol
chrysops L] o u B o O
E =l | d W]
Tautog A O O m O Cl
S O O (] O O
Tautoga J [ O ) 1 m}
onitis L| O O 0 O =
E () (M ] O O
Cunner A O] O = O ]
Tautogolabrus S = = = = O
J m O =l £
adspersus L ] O O O I
E m £ O O O

Data Reliability
B  Highly Certain
®  Moderately Certain

Great
Bay

Merrimack
River

Massa-
chusetts
Bay

Boston
Harbor

Cape Cod

North Atlantic Estuaries

0O 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
| English-
Pgﬁzggn; marv/ g':';gﬁ's BI_I|Li'|? Penobscot{Muscongus
i B B
b A e M

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

Passama-|
quoddy
Bay

English-
manry
Machias
Bays

Narra-
guagus
Bay

Blue
Hili
Bay

Penobscot
Bay

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-
scotta
River

Sheepscot
River

Kennebec/
Andro-
scoggin
Rivers

Casco
Bay

Saco

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

B Highly Certain

Damari-
scotta
River

Sheepscot
River

Kennebec
Andro-
scoggin
Rivers

Casco
Bay

Wells
Harbor

North Atlantic Estuaries

B  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

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

B  Highiy Certain
™  Moderately Certain

Great
Bay

Merrimack
River

Massa-
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Table 6 (continued). Data reliability

North Atlantic Estuaries
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Table 6 (continued). Data reliability

North Atlantic Estuaries
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Table 6 (continued). Data reliability

North Atlantic Estuaries
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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 freshwaterinflow from only a few large rivers
(Figure 9), stronger tides, and a predominantly cold-
termnperate fauna (Gosher1971, TRIGOM-PARC 1974,
Berrilland Berrill 1981, NOAA 1980, 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
glacialtill, orsand/gravel deposits. The estuaries of this
area are dominated by submerged, glacier-scoured
river valleys with unmeodified 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.
Averageprecipitationacrosstheregionis 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 of the 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 seasonally.

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, while
surface area and depth (approximated at mean tide
ievel) describe the relative size of the estuaries (NOAA
1990, NOAA 1993). The Pencbscot, Kennebec/
Androscoggin, Merrimack and St. 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 Gulf of Maine (Figure 9). To
assist in the interpretation 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 [nventory (NEI)
maps (NOAA 1985} are also listed; however, a more
complete revision of the NEI is in progress.

* Passamadquoddy Bay: Extremely strong tidal cur-
rents makethe 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 (Thormas 1983).
Refer to NE! map 1.01 (Passamaquoddy Bay) and
NOAA chants # 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 between
Fort Point and West Penobscot (Normandeau 1975).
Refer to NOAA chart #13309 for help in locating these
landmarks.

* Damariscotta River: This system wasdifferentiated
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 Darnariscotta Mills. Manual closure of
the dam’s siuiceway 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 boundatry is a straight line from Pemacquid
Point to Ocean Peint. Referto NOAA chart #13293 for
help in locating the landmarks mentioned.

+ Sheepscot River: This system was differentiated
from the estuary depicted in original 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 NEI, 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 Foint
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/AndroscogginRivers: This systemwas
differentiated from the large estuary depicted in origi-
nal NEI map 1.07 (Sheepscot Bay) due to its distinct
hydrology. it is 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 ofthe 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 landmarks men-
tioned.

e 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 conhsidered 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 more information.

¢ Merrimack River: This estuary is not considered to
have a seawater zone according to NE| 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
Haveriil. Referto NOAA chart #13282 or 13274 forhelp
in identifying these landmarks.

+ Massachusetts Bay, Boston Harbor and Cape
Cod Bay: NEI map 1.12 (Boston Bay) shows the
delineation forBoston Harborand NEl 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 functioning as estuaries. We realize
that there are undoubtedly small mixing and tidal fresh
zonesinthe areas notincluded in the NEI delineations,
but these are not considered due to their relatively
small surface areas. The larger Massachusetis Bay
“ecosystem” is sometimes considered to include Mas-
sachusetts Bay proper, Boston Harbor and Cape Cod
Bay with some of the freshwater inflow comingfromthe
Merrimack River (Townsend et al. 1991). These three
areas are separated to present the fisheries informa-
tion oh a somewhat finer scale. For ELMR purposes,
Massachuselts Bay is considered to be the area from
the mouth of Boston Harbor to a line drawn from
Eastern 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). Adulfs were defined
as reproductively mature individuals, Juveniles as
immature but otherwise 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).

Inveriebrates. Sessile invertebrates, 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 hot 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 characteristics of a num-
ber of invertebrate species are provided below.

+ Blue mussel: Mvtilus edulfis 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 settle out
atlow levels throughout the year in certain areas. High
winter mortality occurs in some years and locations
{Newell 1989).

* Sea scallop: Placopecten magellanicus 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
intermitient and a percentage may mature in one year
in some areas.

* American oyster: Crassosirea 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 quahog: 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). Morality of eggs,
larvae, and seed clams is extremely high. Larvae are
less tolerant of low salinities than adults. lts northern
range is limited by watertemperature that mustbe >12-
15°C for successful spawning. In some areas (e.g.,
Machias Bay) artificial seeding programs may tempo-
rarily increase the abundance of juveniles,

* Daggerblade grass shrimp: Palaemonetes pugiois
also 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 until
hatching as larvae (Williams 1984). This species may
be confused or grouped with P. vulgaris, whichis more
horeal and prefers higher salinities than P. pugio. P.
pugio is much more commen 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/fertilization/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 Guif 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 spawnin the summer at
approximately 2.5 years, then passing through 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 onto their
pleopods, where they are held for several months until
hatching as latvae 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 1o release their
larvae. The distribution of juveniles is largely unknown.
For the purposes of the ELMR program, the spawning
stage (S) is defined as the peried of mating/fertilization/
egg extrusion; the larval stage (L) consists of the
protozoeal and zoeal 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. Soon after mating females fettilize and
extrude eggs onto their pleopods, where they are held
for approximately one month until hatching as larvae
(Haefner 1979). There is some evidence 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/egg extrusion; the larval
stage (L) consists of the protozoeal and zceal 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-
phoreinto afreshly molted female (butintermolt matings
have been reported). Eggs 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 1o 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 benthic phase
lobsters with adult characteristics. For the purposes of
the ELMR program, the spawning stage (S) is defined
as the period of ferilization/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 ars 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 substrates, is usually
in deeper water, and is less tolerant of low salinities.
Juvenile C. borealis are seldom recorded frominshore
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 occurs in
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 upto 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 < 1 mmin 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, shallow 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 dodfish: 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 o occur in the colder months (Feb.-
Mar.) offshore (Bigelowand 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 somewhatquestionable (Jensen 1966).
We have reflected this uncertainty by assessing the
mating and parturition stages as no information avail-
abfe 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)is replaced by
parturition (P) data.

* Skates: The most common species of Raja in the
inshare areas of the North Atlantic are little skate (A.
etinacea), winter skate (R. ocellata), and barndoor
skate (A. laevis). Thorny skate ( A. radiata) and smooth-
tailed skate (. senta) areless commonlyfound (Bigelow
and Schroeder 1953, Scolt and Scott 1988). Skates
are oviparous, and generally extrude egg cases shortly
after fertilization. Spawning season differs between
species. Most species tend to migrate in response to
seasonal changes in temperature. Forthe purposes of
the ELMR program, the spawning stage refers to
mating (M) and internal fettilization of eggs and the 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.

¢« Shorinose 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
concernin New Hampshire 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 asis trues forthe
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: Anguilla rosfratais 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 beingtransported 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. For the purposes of the ELMR program, emigrat-
ing silver eels are considered to be adults {A); yellow
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: Afosa 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
poliution 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 river 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 Gulf of Maine. Young of the year spend their first
summer in the riverfestuary 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. 1987). Johnson (1987) listed shad as a species of
special concern in Maine.
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+ Atlantic menhaden: Brevoortia lyrannus 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
Avyle 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 farge 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 Harbor, 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 food limitation (Campbell and Graham 1891},
Larvae become juveniles, called “brit herring,” in the
springand form large schools inshore. During summer,
the larger juveniles are harvested in a directed fishery
as “sardines.” Adults are also commercially harvested.
The possibility of northem and southem breeding
stocks within the Gulf of Maine is presently under
investigation.

+ Atlantic salmon: Salmosalaris anadromous. Spawn-
ing adults (S) occur in freshwater during the fall. Eggs
(E) overwinterinagravel nest, calleda“redd,” untilthey
hatchinthe springas yolk-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 natai
river to 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 saltmon—most notably in the
Pencbscot, Narraguagus, and Merrimack rivers (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
helieved 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 tomcodis also known
as frostfish. This semi-anadromous species spawnsin
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 primatrily inthe 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 in ichthyoplankton 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 magelfanicus). In
the North Atlantic, spawning of white hake has been
variously described in the winter and spring,
apetriodically 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.

+» Mummichog: The entire life cycle of Fundulus
heteroclitus is completed within the estuary, and all life
stages are euryhzline. 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, particularly south of
Massachusetis Bay. F. heteroclitisis relatively inactive
and may move to deeper water in the winter months,
but it is 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 Atlantic region but M. beryfiina co-
occurs in some systems. This species exhibits at least
some seasonal migration to warmer waters in winter
months. Spawning occurs primarily in the intertidal
zone during hightide 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 (Gasferosteus
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 cften ex-
isting in the same estuarine systems. These species
build nests and have highly ritualized breeding behav-
iors. Temperature and salinity can cause morphologi-
calvariations. A.quadracuscan befound infresh 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,
warmerwaters inwinter (Bigelowand 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 fertilization 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
fonghorn has a greater temperature and depth range.
Nonetheless, there is considerable overlap in the habi-

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

= White perch: Relative to the mid-Atlantic, few large
populations of Morone americana oceur 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 seawater zone, 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/ Androscogginrivers) (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. Conseguently,
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 months and their distribution tends io be
patchy, with high intra- and interannual variability.
Spawning, egg and larval development accur 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. Beth 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 shelters
and there is some movement to deeper water. This
seasonal movement is greatestinadult tautogs (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. In the northern
Gulf of Maine it is unclear if there are established
populations of tautog, however, there are some reports
of juveniles, eggs and larvae in systems asfar north as
Penochscot 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: Ammodytes americanusare 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 behavicr and heavy
schooling. Ichthyoplankton 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 platesscidesis also
known as dab.

* Winter flounder: Pleuronectes americanus is also
called blackback or lemon scle. This species may
move out of shallow areas in the summer months if
waters become too warm (Buckley 1988). Demersai
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 89, 77, 264, 311, 418,
Mytilus edulis Beal, Clifford, Dadswell, Hargrave, Kraus, Moring
Sea scallop 34, 59, 107, 120, 333, 379,
Placopecten magellanicus Beal, Clifford, Dadswell, Hargrave, Kraus, Moring, Robinson

American oyster
Crassosirea virginica

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

Mya arenaria

Northern quahog 59, 419,
Mercenaria mercenaria Beal, Clifford, Dadswell, Hargrave, Kraus, Moring, Robinson
Softshell clam R0, 142, 348, 349, 419,

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

Grass shrimp

142, 212, 336, 419, 433,

Carcinus maenus

Palasmonetas 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
Sevenspine bay shrimp 99, 100, 176, 419,

Crangon sepltemspinosa Beal, Clifford, Hargrave, Kraus, Lawton, Moring
American lobster 16, 59, 684, 142, 171, 196, 217, 351, 433,

Homarus americanus Beal, Dadswsll, Hargrave, Kraus, Krouse, Lawton, Pchla
Jonah crab 142, 219, 362,

-Cancer borealis Beal, Clifford, Dadsweil, 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,

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

Green saa urchin
Strongylocentrotus drosbachiensis

78, 185, 1886, 221, 256, 305, 352,
Beal, Clifford, Dadswell, Hargrave, Kraus, Moring, Robinson

Alosa sapidissima

Spiny dogfish 51, 285, 421,

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

Raja species Clifford, Dadswell, Moring
Shortnose sturgecn 51, 104, 255, 272, 370, 421,

Acipenser brevirostrum Clifford, Dadswell, Jessop, Moring, Squiers
Atlantic sturgaon 42, 51, 150, 255, 370,

Acipenser oxyrhynchus Clifford, Dadswell, Jessop, Meoring, Squiers
American eel 37,42, 51,137, 150, 373,

Anguiila rostrata Clifford, Dadswell, Jessop, Peterson, Squiers
Biueback herring 42, 150, 208, 255, 370, 421,

Alosa aestivalis Beland, Clifford, Dadswaell, Jessop, Moring, Squiers
Alewife 42, 59, 150, 208, 255, 370, 421,

Alosa pseudoharsngus Beal, Beland, Clifford, Dadswell, Jessop, Kraus, Moring, Squiers
American shad 42, 59, 105, 150, 370,

Clifford, Dadswell, Jessop, Moring, Squiers

Atlantic menhaden
Brevoortia tyrannus

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

Atlantic herring

101, 185, 1686, 250, 255, 280, 281, 400, 411, 412,

Mslanogrammus aeglefinus

Clupea harengus Clifford, Dadswell, Moring, Power, Stephenson
Rainbow smelt 42,144, 180, 255, 282, 421,

Osmerus mordax Beal, Clifford, Jessop, Kraus, Dadswell, Moring, Squiers
Atlantic salmon 25, 41, 150, 156, 370,

Salmo salar Beland, Clifford, Dadswall, Jessop, Kraus, Moring, Sqguiers
Atlantic cod 51, 79, 255, 421,

Gadus morhua Clifford, Dadswell, Moring
Haddock 51, 255, 274, 421,

Clifford, Dadswell, Moring

Siiver hake
Merluccius bifineatis

51, 255, 421,
Clifford, Dadswell, Moring

Atlantic tomcod
Microgadus tomcod

51, 255, 398, 421,
Clifford, Dadswsll, Moting

Numbers correspond to references listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-198.
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Species Passamaquoddy Bay, continued
Pollock 51,79, 255, 368, 421,

Pollachius virens Clifford, Dadswell, Moring
Red hake 51, 255, 370,

Urophycis chuss Clitford, Dadswell, Moring
White hake 51, 255, 265, 370, 421,

Urophydis tenuis Clitford, Dadswell, Moring
Mummichog 31, 42, 150, 370,

Fundulus hetaroclitus Clifford, Dadswell, Moring
Sliversides 31, 42, 150, 255, 370, 421,

Menidia species Clifford, Dadswell, Jessop, Moring
Fourspine stickleback 28, 255, 440,

Apeltes quadracus Cliffiord, Padswell, Moring
Threespine stickleback 28, 255, 370, 440,

Gasterosteus aculeatus Clifford, Dadswell, Moring
Ninespine stickleback 28, 255, 370, 440,

Pungitius pungitius Clifford, Dadswell, Moring
Northern pipefish 181, 248, 255, 370,

Syngnathus fuscus Clifford, Dadswell, Moring

Northern searcbin
Prionotus carolinus

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

Grubby
Myoxocephalus aeneus

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

Longhom sculpin
Myoxocephalus octodecemspinosus

61, 255, 370, 421,
Clifford, Dadswell, Moring

Shorthorn sculpin
Myoxocephalus scorpius

51, 255, 421,
Clifford, Dadswell, Moring

White parch 42, 51, 150, 255,

Morone ameticana Cliford, Dadswall, Moring, Squiers
Striped bass 42, 51, 150, 370,

Morone saxatilis Clifford, Dadswall, Jessop, Moring, Peterson, Squiers
Bluefish 51, 370,

Pornatormus saltatrix Clifford, Dadswell, Maring
Scup 51, 255, 370, 421,

Stenotomus chrysops Clifford, Dadswaell, Moring
Tautog 51, 54, 255, 370, 421,

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

Tautogolabrus adspersus Clitford, Dadswell, Moring
Ccean pout 255, 370, 421,

Macrozoarces americanus Clifiord, Dadswall, Moring
Rock gunnel 51, 255, 289, 360, 414,

Pholis gunnelius Clifford, Dadswell, Mering
American sandlance 51, 255, 288, 368, 436,

Ammodytes americanus Clifford, Dadswall, Moring
Atlantic mackerel 51, 255, 370,

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

Peprilus triacanthus Clifford, Dadswell, Moring
Windowpans flounder 51, 255, 370, 421,

Scophthalmus aguosus Clifford, Dadswaell, Moring

American plaice
Hippoglossoides platessoides

255, 370, 421,
Clifford, Dadswell, Moring

Winter flounder
Pleurcnectas americanus

265, 275, 370, 421, 422,
Clifford, Dadswefl, Moring

Yellowtall flounder
Plsuronectes farrugineus

51, 255, 370, 421,
Clifford, Dadswell, Moting

Smooth flounder
Pleuronecies putnami

51, 255, 370, 421,
Clifford, Dadswell, 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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Appendix 4, continued. Table of references and personal communications

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

Mytilus edulis Barr, Beal, Clifford, Dearbom, Knowiton, Kraus, McGowan, Moring
Sea scallop 34,47, 142, 253, 295, 333, 337, 379, 419,

Placopecten magelianicus Barr, Beal, Clifford, Daarbom, Knowiton, Kraus, McGowan, Moting

American oyster
Crassostrea virginica

142, 158, 337, 371,
Barr, Beal, Clifford, Dearborn, Knowlton, Kraus, McGowan, Moring

Northern quahog 142, 337, 393,

Msrcenaria mercenaria Barr, Beal, Clifford, Dearborn, Knowlton, Kraus, McGowan, Moring
Softshell clam 18, 142, 239, 240, 308, 337, 419,

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

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

Pandalus borsalis Barr, Clifford, Dearborn, Knowhon, McGowan, Moring
Sevenspine bay shrimp 99, 100, 129, 142, 178, 337,

Crangon septemspinosa Barr, Beal, Glifford, Dearborn, Knowlton, Kraus, McGowan, Moring
American lobster 64,97, 110, 142, 217, 257, 269, 337, 351, 419,

Homarus americanus Beal, Clifford, Dearborn, Knowiton, Kraus, Krouse, 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, 362, 433,

Cancer irroratus Barr, Beal, Clifford, Dearbom, Knowlton, Kraus, Krouse, McGowan, Moring
Groen crab 50, 83, 337, 428, 433, 434,

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

Green sea urchin
Strongylocentrotus droebachiensis

78, 142, 185, 186, 337, 372, 419,
Barr, Beal, Clitford, Dearbom, Knowlton, Kraus, McGowan, Moring

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 spacies Clifford, Moring
Shortnose sturgecn 17, 51, 108, 142, 161, 370, 419,
Acipenser brevirostrum Clifford, Marancik, Moring, Squiers
Atlantic sturgeon 17, 51, 142, 161, 255, 370, 405,
Acipenser oxyrhynchus Clifford, Marancik, Moring, Squiers
Amarican eel 17,42, 51, 122, 137, 142, 145, 149, 184, 255, 288, 370, 414,
Anguilla rostrata Beal, Clifford, Kraus, Marancik, McGowan, Moring, Squiers
Blueback harring 17,42, 51,122, 142, 149, 251, 255, 259, 294, 402, 419,
Alosa aestivalis Beland, Clifford, Marancik, Moaring, Squiers
Alewife 17,42, 51,122, 142, 149, 251, 255, 259, 294, 402, 419, 421,
Alosa pseudoharengus Beal, Clifford, Kraus, Marancik, Moring, Squiers

American shad
Alosa sapidissima

17, 42, 51,108, 122, 142, 149, 255, 419, 427,
Beland, Clifford, Marancik, McGowan, Moring, Squiers

Melanogrammus aeglefinus

Atlantic menhaden 51, 118, 142, 354, 419,
Brevoortia tyrannus Clifford, McGowan, Moring, Squiers
Atlantic herring 64, 68, 80, 101, 102, 166, 167, 168, 208, 381, 396, 414, 415, 416, 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, Squiers
Atlantic salmon 17, 24, 25, 42, 42, 109, 122, 142, 149, 358,
Salmo salar Beal, Beland, Clifford, Kraus, Marancik, McGowan, Moring, Squiers
Atlantic cod 51, 64, 142, 285, 259, 370, 419, 421,
Gadus morhua Clifford, McGowan, Moring
Haddock 51, 53, 142, 255, 259, 370, 419, 421,

Clifford, Maring

Silver hake

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

Merluccius bilinearis Clifford, Moring
Atlantic tomcod 42,51, 122, 142, 149, 255, 338, 308, 414,
Microgadus tormecod 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 Englishman/Machias Bays, continued
Pollock 51, 64, 118, 142, 255, 259, 269, 288, 419, 421,
Pollachius virens Clifford, Moring
Red hake 51, 142, 189, 255, 259, 265, 302, 419,
Urophycis chuss Clifford, Moring
White hake 51, 64, 138, 142, 255, 259, 265, 288, 302, 419, 421,
Urophydis tenuis Clifford, McGowan, Moring
Mummichog 2,42, 51, 118,122, 142, 149, 169, 265, 288, 419,
Fundulus heteroclitus Beal, Clifford, Kraus, McGowan, Moring
Silversides 51, 94, 118, 141, 142, 255, 288, 419,
Menidia spacies Clifford, McGowan, Moring
Fourspine stickleback 28, 118, 142, 169, 255, 288, 439, 440,
Apalies quadracus Clifford, McGowan, Moring
Threaspine stickisback 28,42, 51,118, 122, 142, 149, 168, 255, 288, 435, 439, 440,
Gasterosteus aculgatus 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, Mering
Northern searobin 61, 142, 350,
Prionotus carolinus Clifford, Kraus, Mering
Grubby 51, 142, 255, 269, 288, 414,
Myoxocephalus aeneus Clifford, Moring

Longhorn sculpin
Myoxocephalus octodecemspinosus

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

Shorthorn sculpin

51, 64, 142, 255, 250, 288, 414, 415,

Myoxocephalus scorpius Beal, Clifford, Kraus, McGowan, Maoring
White perch 42, 51, 122, 142, 149, 169, 392,
Morone americana Clifford, Marancik, McGowan, Moring
Striped hass 17, 42, 58, 122, 140, 142, 149, 419, 426,
Morone saxatilis Clifford, Marancik, McGowan, Moring
Bluefish 42, 51, 122, 142, 149, 287, 327, 419,
Pomatomus saftatrix Clifford, McGowan, Moring
Scup 51, 142, 290, 419,
Stenotomus chrysops Clifford, McGowan, Moring
Tautog 29, 51, 142, 419,
Tautoga onitis Clifford, Moring
Cunner 29, 51, 142, 288, 419,
Tautogolabrus adspersus Clifford, McGowan, Moring
Ocaan pout 51, 64, 142, 255, 259, 419, 421,
Macrozoarces americanus Cliftord, McGowan, Moring
Rock gunnel 51, 142, 25b, 288, 289, 360, 414, 415,
Pholis gunneilus Beal, Clifford, Kraus, McGowan, Moring

American sandlance
Ammodytes americanus

30, 51, 142, 255, 288, 306, 382, 414, 419, 436,
Beal, Clifford, Kraus, McGawan, Moring

Psprilus trlacanthus

Atlantic mackersl 42,51, 64, 122, 142, 149, 255, 259, 419,
Scombsr scombrus Beal, Clifford, Kraus, Moring
Butterfish 51, 64, 142, 255, 259, 296, 419,

Clifford, Moring

Windowpane flounder
Scophthalmus aquosus

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

American plaice
Hippoaglossoides platessoides

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

Winter flounder
Plauronectes americanus

B3, 64, 142, 255, 259, 275, 288, 414, 419, 421, 422,
Clitford, McGowan, Moring

Yellowtalf flounder
Pleuronectes ferrugineus

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

Smooth flounder
Pleuronectes putnami

27, 51, 142, 255, 414,
Clifford, Moting

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 Narraguagus Bay
Blue mussel 77,142, 211, 239, 264, 310, 311, 337, 419,

Mytilus adulis Barr, Beal, Clifford, Dearbam, Knowiton, Kraus, McGowan, Moring
Sea scallop 34, 47, 142, 253, 295, 333, 337, 379, 419,

Placopecten magsllanicus Barr, Beal, Clitford, Dearborn, Knowlton, Kraus, McGowan, Moring

Amarican oyster
Crassostrea virginica

142, 158, 337, 371,
Barr, Beal, Clifford, Dearborn, Knowlton, Kraus, McGowan, Moring

Crangon septemspinosa

Northern quahog 142, 337, 393,

Merconaria mercenaria Barr, Beal, Clifford, Dearborn, Knowiton, Kraus, McGowan, Moring
Softsheli clam 142, 239, 240, 308, 337, 419,

Mya arenaria Barr, Beal, Clifford, Dearbomn, Knowlton, Kraus, McGowan, Moring
Grass shimp 9, 336, 433,

Pazlasmoneles pugio Barr, Baal, Clifford, Dearborn, Knowlton, Kraus, Maring
Northern shrimp 142, 182, 331, 380, 419, 433,

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

Barr, Beal, Clifford, Dearbom, Knowlton, Kraus, McGowan, Mering

American lobster

64, 97, 110, 142, 217, 257, 269, 337, 351, 419,

Homarus americanus Beal, Clifford, Dearborn, Knowlon, Kraus, Krouse, McGowan, Moring
Jonah crab 142, 201, 218, 219, 259, 337, 433,

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

Cancer irroratus Barr, Beal, Clifford, Dearbom, Knowlton, Kraus, Krouse, McGowan, Moring
Green crab 80, 83, 337, 428, 433, 434,

Carcinus maenus Barr, Beal, Clittord, Dearbor, Knowlton, Kraus, McGowan, Moring

Green sea urchin
Strongylocentrotus droebachionsis

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

Alosa pseudoharengus

Spiny dogfish 39, 51, 64, 92, 142, 202, 255, 259, 304, 370, 419,
Squalus acanthias Clifford, McGowan, Moring

Skates 51, 64, 142, 255, 259, 276, 370, 419, 421,
Rala spacles Clifford, Moring

Shortnose sturgecn 17, 51, 106, 142, 161, 370, 419,
Acipanser brevirostrum Clifford, Marancik, Moring, Squiers

Allantic sturgeon 17,51, 142, 181, 255, 370, 405,
Acipenser oxyrhynchus Clifford, Marancik, Mering, Squiers

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

Blueback herring 17,39, 51, 123, 142, 251, 255, 259, 294, 402, 419,
Alosa agstivalls Beiand, Clifford, Marancik, Moring, Squiers

Alewife 17,39, 51, 123, 142, 251, 255, 259, 204, 402, 419, 421,

Beal, Clifford, Kraus, Marancik, Moring, Squiers

Amarican shad

17,39, 51, 108, 123, 142, 255, 419, 427,

Melanogrammus aeglefinus

Alosa sapidissima Beland, Clifford, Marancik, McGowan, Moring, Squiars
Atlantic menhaden &1, 118, 142, 354, 419,
Brevoortia tyrannus Clifford, McGowan, Moring, Squiers
Atlantic herring 61, 68, 80, 101, 102, 165, 166, 167, 168, 208, 396, 414, 415, 416, 417,
Clupea harengus Beal, Clifford, Kraus, McGowan, Moring, Squiers
Rainbow smaelt 17,39, 51,84, 64, 123, 142, 144, 189, 255, 259, 414, 419, 421,
Osmerus mordax Beal, Clifford, Kraus, McGowan, Moring, Squiers
Atlantic 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, 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, .

Meriuccius bilinearis Clifford, Moring
Atlantic tomcod 40, 51, 123, 142, 255, 338, 398, 414,
Microgadus tomecod Clifford, McGowan, Moring

Numbers correspond 1o references listed in Appendix 6, pp. 201-221.
Namaes correspond to individuals listed in Appendix 5, pp. 197-199.
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Species

Narraguagus Bay, continued

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

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

White hake 51, 64, 138, 142, 255, 259, 265, 288, 302, 419, 421,
Urophycis tenuis Clifford, McGowan, Moring

Mummichogs 2,39, 51, 118, 123, 142, 169, 255, 288, 419,
Fundulus heterociitis Beal, Clifford, Kraus, McGowan, Moring

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

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

Thresspine stickleback 28, 39, 51, 118, 123, 142, 169, 255, 288, 435, 439, 440,
Gasterostous aculeatus Clifford, McGowan, Moring

Ninaespine sticklaback 28, 39, 51, 118, 123, 142, 169, 288, 439, 440,
Pungitius pungitius Clifford, McGowan, Moring

Northern pipefish
Syngnathus fuscus

51, 142, 248, 255,
Beal, Clifford, Kraus, Moring

Northern searobin
Prionotus carolinus

51, 142, 350,
Clifford, Kraus, Moring

Grubby
Myoxccephalus aengus

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

Longhorn sculpin
Myoxocephalus octodscemspinosus

51, 84, 142, 255, 259, 288, 414, 415, 419, 421,
Beal, Clifford, Kraus, McGowan, Moring

Shorthorn sculpin

51, 84, 142, 255, 259, 288, 414, 415,

Myoxocephalus scorpius Beal, Clifford, Kraus, McGowan, Moring
White perch 39, 51, 123, 142, 169, 392,
Morons 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,
Pomatomnus saltatrix Clifford, McGowan, Moring
Scup 51, 142, 290, 419,
Stenotomus chrysops Clifford, McGowan, Moring
Tautog 29, 51, 142, 419,
Tautoga onitis Clifford, Moting
Cunner 29, 51, 142, 288, 419,
Tautogolabrus adspersus Clifford, McGowan, Moring
Ocean pout 51,684,142, 255, 259, 419, 421,
Macrozoarces americanus Clifford, McGowan, Moring
Rock gunnel 51, 142, 253, 288, 289, 360, 414, 415,
Pholis gunnellus Beal, Clifford, Kraus, McGowan, Moring
American sandlance 30, 51, 142, 255, 288, 306, 382, 414, 419, 436,
Ammeoedytes americanus Beal, Clifiord, Kraus, McGowan, Moring
Atlantic mackerel 40, 51, 64, 123, 142, 255, 259, 419,
Scomber scombrus Beal, Clifford, Kraus, Maring
Butterfish 51, 64, 142, 255, 259, 296, 419,
Peprilus triacanthus Clifford, Moring
Windowpane flounder 51, 84, 142, 255, 259,
Scophthalmus aquosus Clifford, Moring

American plaice
Hippoglossoides platessoides

51, 142, 255, 269, 419, 421,
Clifford, McGowan, Moring

Winter flounder 83, 64, 142, 255, 259, 275, 288, 414, 419, 421, 422,
Pleuronectes americanus Clifford, McGowan, Moring

Yellowtail flounder 51, 84, 118, 142, 255, 259, 419,
Plauronactes ferrugineus Clifford, McGowan, Moring

Smooth flounder 27, 51, 142, 255, 414,
Plauronectes putnami Clifford, Moring

Numbers correspond to references listed In Appendix 8, pp. 201-221.
Names correspond to individuals fisted 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, 289, 240, 264, 310, 311, 337, 344, 419,

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

Placopecten magellanicus Barr, Beal, Clifford, Dearbormn, Knowlon, Kraus, McGowan, Moaring

American oyster
Crassostrea Virginica

142, 158, 337, 371,
Barr, Beal, Clifford, Dearbom, Knowlton, Kraus, McGowan, Moring

Northemn quahog
Msrcanaria mercenarnia

142, 337, 393,
Barr, Beal, Clifford, Deatborn, Knowiton, Kraus, McGowan, Moring

Softshell clam

142, 239, 240, 308, 337, 344, 419,

Pandaius borealis

Mya arenaria Barr, Beal, Clifford, Dearbomn, Knowlon, Kraus, McGowan, Moring
Grass shrimp 9, 337, 433,

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

Barr, Clifford, Dearborn, Knowlton, McGowan, Moring

Savenspine bay shrimp
Crangon septemspinosa

99, 100, 129, 142, 176, 337, 344,
Barr, Beal, Clifford, Dearbom, Knowlton, Kraus, McGowan, Mering

Amaerican lobster

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

Carcinus maenus

Homarus americanus Beal, Clifford, Dearborn, Knowlton, Kraus, Krouse, McGowan, Moring_
Jonah crab 142, 201, 218, 219, 259, 337, 344, 433,

Cancer borealls Barr, Beal, Clifford, Dearbom, Knowlton, Kraus, Krouse, McGowan, Mering
Atlantic rock crab 52, 142, 216, 218, 219, 337, 344, 362, 433,

Cancer irroratus Barr, Beal, Clifford, Dearborn, Knowlton, Kraus, Krouse, McGowan, Moring
Green ¢rab 50, 83, 337, 428, 433, 434,

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

Green sea urchin
Strongylocentrotus droebachiensis

78,142, 185, 188, 337, 344, 372, 419,
Barr, Beal, Clifford, Dearborn, Knowlton, Kraus, McGowan, Moring

Brevoortia tyrannus

Spiny dogfish 36, 51, 64, 92, 142, 202, 255, 259, 304, 344, 370, 418,
Squalus acanthias Clifford, McGowan, Moring _
Skates 51, 64, 142, 255, 259, 276, 344, 370, 419, 421,
Raja spacies Clifford, Moring
Shortnose sturgeon 17, 51, 106, 142, 161, 370, 419,
Acipenser brevirostrum Clitford, Marancik, Moring, Squiers
Atlantic sturgaon 17, 61, 142, 161, 265, 370, 405,
Acipensar oxyrhivnchus Ciifford, Marancik, Moring, Squiers
American eel 17, 36, 51, 137, 142, 145, 184, 255, 288, 344, 370, 414,
Anguilla rostrata Beal, Clifford, Kraus, Marancik, McGowan, Mering, Squiers
Blueback herring 17,38, 51, 142, 251, 255, 259, 294, 402, 419,
Alosa aestivalls Beland, Ciifford, Marancik, Moring, Squiers
Alawife 17, 36, 51, 142, 251, 255, 258, 294, 402, 419, 421,
Alosa pseudoharengus Beal, Clifford, Kraus, Marancik, Moring, Squiers
American shad 17, 36, 51, 108, 142, 255, 419, 427,
Alosa sapidissima Beland, Clifford, Marancik, McGowan, Moring, Squiers
Atlantic menhaden 51, 118, 142, 354, 419,

Clifford, McGowan, Moring, Squiers

Atlantic herring

51, 64, 89, 80, 101, 102, 118, 165, 166, 167, 168, 208, 381, 396, 414, 415, 418, 417,

Melanogrammus aeglefinus

Clupsa harengus Beal, Clifford, Kraus, McGowan, Moring, Squiers
Rainbow smelt 17, 36, 51, 682, 64, 142, 144, 169, 255, 259, 414, 419, 421,
Osmerus mordax Beal, Clifford, Kraus, McGowan, Mering, Squiers
Atlantic salmon 17, 24, 25, 36, 39, 42, 51, 109, 142, 255, 358, 419,
Salmo salar Beal, Beland, Clitford, Kraus, Marancik, 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

Silver hake

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

Merlueoius bilinearis Clifierd, Moring
Atlantic tomeod 36, 51, 142, 255, 338, 398, 414,
Microgadus tomeod Clifford, McGowan, Moring

Numbers correspond io references listed in Appendix 8, 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

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

White hake 51,84, 138, 142, 255, 259, 265, 288, 302, 344, 419, 421,
Urophydis tenuis Clitford, McGowan, Moring

Mummichogs 2,386, 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 species Clifford, McGowan, Moring

Fourspine stickleback 28, 118, 142, 169, 255, 288, 344, 439, 440,
Apsltes quadracis Clifford, McGowan, Moring

Threespine stickieback 28, 36, 51, 118, 142, 169, 255, 288, 344, 435, 439, 440,
Gasterosteus aculeatus Clifford, McGowan, Maring

Ninespine stickleback 28, 36, 51, 118, 142, 169, 288, 344, 439, 440,
Pungltius pungitius Clifford, McGowan, Moting

Northern pipefish 51,142, 248, 255, 344,
Syngnathus fuscus Beal, Clifford, Kraus, Moring

Northarn searobin
Prionotus carolinus

51, 142, 350,
Clifford, Kraus, Moring

Grubby
Myoxocephalus asneus

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

Lenghorn sculpin

Mvoxocephalus octodecamspinosus

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

Shorthorn sculpin

51, 64, 142, 255, 259, 288, 414, 415,

_Myoxocephalus scorpius Beal, Clifford, Kraus, McGowan, Moring
White perch 36, 51, 142, 169, 392,
Morone americana Clifford, Marancik, McGowan, Mecring
Striped bass 17, 38, 56, 140, 142, 419, 425,
Morone saxatilis Clifford, Marancik, McGowan, Moring
Bluefish 36, 51,142, 287, 327, 419,
Pomatomus saltatrix Clifford, McGowan, Moring
Scup 51, 142, 290, 419,
Stenotomus chrysops Clifford, McGowan, Moring
Tautog 29, 51, 142, 419,
Tautoga onitis Clifford, Moring
Cunner 29, 51, 142, 288, 419,
Tautogolabrus adspersus Clitford, McGowan, Moring
Ocean pout 51, B4, 142, 255, 259, 419, 421,
Macrozoarces americanus Clifford, McGowan, Moring
Rock gunnel 51, 142, 255, 288, 289, 344, 360, 414, 415,
Pholis gunnellus Beal, Clifford, Kraus, McGowan, Moring
American sandlance 30, 51, 142, 255, 288, 306, 382, 414, 419, 436,
Ammodytes amaricanus Beal, Clifford, Kraus, McGowan, Moring
Atlantic mackerel 36, 51, 64, 142, 255, 259, 419,
Scomber scombrus Beal, Clifford, Kraus, Moring
Butterfish 51, 64, 142, 255, 259, 296, 419,
_Peprilus triacanthus Clifford, Moring

Windowpane flounder
Scophthalmus aquosus

51, B4, 142, 255, 259,
Clifford, Moring

American plaice

Hippoglossoides platessoidos

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

Winter flounder
Pleuronectes americanus

63, 64, 142, 255, 259, 275, 288, 344, 414, 418, 421, 422,
Clifford, MeGowan, Moring

Yellowtail flounder
Pleuronectes ferrugineus

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

Smooth flounder
Plguronectes putnami

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

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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Appendix 4, continued. Table of references and personal communications

Species Penobscot Bay
Blue mussel 21,77,264,311,315, 317,

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

Placopocten magelianicus Dearborn, Knowlten, McGowan, Moring
American oyster 142, 158, 240, 419,

Crassostrea virginica Barr, Knowlton, McGowan, Moring
Northem quahog 21, 315, 317, 4189,

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

Mya arenatia Barr, Knowlton, McGowan, Moring
Grass shrimp 21, 142, 419, 433,

Palaemonstes pugio Barr, Dearborn, Knowlton
Northern shrimp 79, 142, 182, 380, 433,

Pandalus borealis Barr, Knowlton, McGowan, Moring
Sevenspine bay shrimp 129, 176, 419, 433,

Crangon septemspinosa Barr, Dearborn, Knowlton, McGowan, Moring
American lobster 18, 64, 142, 170, 196, 217, 433,

Homarus americanus Barr, Dearborn, Knowiton, Krouse, McGowan, Moring
Jonah crab 142, 219, 382,

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

Cancer irroratus Barr, Knowlton, Krouse, McGowan, Moring
Green crab 4, 50, 83, 419, 433,

Carcinus masnus Barr, Dearborn, Knowlton, McGowan, Moring

Green sea urchin
Strongylocentrotus droebachlensis

21, 78, 185, 315, 317,
Barr, Dearborn, Knowiton, McGowan, Moring

Spiny dogfish 7. 21,51,317,

Squalus acanthias Dearborn, McGowan, Moring
Skatas 7,21,51, 317,

Raja species Moring
Shortnose sturgeon 51, 142, 272, 370, 386, 387,

Acipenser brevirosirum Marancik, Moring, Squiers
Atlantic sturgeon 7,37,51, 386,

Acipenser oxythynchus Marancik, Moring, Squiers
American eal 37,51,137,373,

Anguilla rostrala Marancik, McGowan, Moring
Blusback herring 7. 21,37, 315, 317,

Alosa aestivalis Fay, Marancik, Moring, Squiers
Alewife 7,37, 64, 259, 315, 317,

Alosa pseudoharengus Fay, Marancik, Moring, Squiers

American shad
Alosa sapidissima

7,37, 259, 317, 387,
Baum, Marancik, McGowan, Moring, Spencer, Squiers

Atlantic menhaden 7,64, 259, 315, 421,
Brevoortia fyrannus 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 Marancik, Moring, Squiers
Atlantic salmon 25, 37, 38,41, 158,
Salmo salar Baum, Beland, Fay, McGowan, Moring, Spencer, Squiers
Atlantic cod 7, 21,561, 79, 315, 317, 335, 421,
Gadus morhua McGowan, Moring
Haddock 7, 51, 64, 259, 315, 317,
Mslanogrammus asglsfinus Moring
Silver hake 7,21, 51, 64, 259, 315, 317,
Meriuccius bilineatis Morting
Atlantic tomeod 7, 21,51, 315, 317, 398,
Microgadus tomcod 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 Penobscot Bay, continued
Pollock 7,21, 51, 64, 79, 259, 315, 317,
Pollachius virens Moring
Red hake 7,21, 51,84, 79, 315, 317,
Urophydis chuss Moring
White hake 7,21, 51, 84, 79, 315, 317,
Urophydis tenuis McGowan, Maring
Mummichogs 7,21,31,87,317,
Fundulus heteroclitus Dearborn, McGowan, Moring
Silversides 7,21, 31, 315, 317,
Menidia species Moring
Fourspine stickleback 7,21, 28, 315, 317, 440,
Apoltes quadracus McGowan, Moring
Threespine stickleback 7,21, 28, 315, 317, 440,

Gasterostous aculoatus

McGowan, Moring

Ninespine stickleback
Pungitius pungitius

7,28,315,317, 440,
McGowan, Moring

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

Northern searobin 7, 51, 64, 315, 317, 421,
Prionotus carolinus Moering

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

Longhom sculpin
Myoxocephalus octodecemspinosus

7,21, 51, 84, 259, 315, 317,
McGowan, Moring

Shorthorn sculpin

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

Myoxocephaius scorpius McGowan, Moring
White perch 7,37,51,
Morone americana Marancik, McGowan, Moring, Squiers
Striped bass 7,37,
Morone saxatilis Baum, Marancik, Moring, Spencer, Squiers
Blusfish 7,21, 51, 315,
Pomatomus saltatrix McGowan, Moring
Scup 7,21, b1, 269, 315, 317,
Stenoctomus chrysops Moring
Tautog 7,21,51, 315, 317,
Tautoga onitis Blackwell, Moring
Cunner 7,29, 51,
Tautogolabrus adspersus McGowan, Moring
Ocean pout 7,21,64, 259, 315, 317, 421,
Macrozoarces americanus McGowan, Moring
Rock gunnel 7,21, 51, 289, 315, 360, 414,
Pholis gunnslius McGowan, Moring
American sandlance 7,21, 51, 288, 315, 317, 436,
Ammodyles americanus McCGowan, Moring
Atlantic mackeral 7, 21, 51, 281, 215,
Scomber scombrus McGowan, Mering
Butterfish 7,51, 84, 79, 269, 315,
Peprilus triacanthus Moring
Windowpane flounder 7,21, 315,
Scophthalmus aguosus Moring

American plaice
Hippoglossoidas platessoides

7,21, 84,79, 259, 315,
McGowan, Moring

Winter flounder
Pleuronectes americanus

7, 64, 79, 259, 315,
Moring

Yellowtail flounder
Pleuronectes farrugineus

7. 21,64, 79, 258, 315, 421,
McGowan, Moring

Smooth flounder
Plauronectes putnami

7,51, 79, 259, 315, 317, 421,
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 Muscongus Bay
Blue mussel 77, 260, 311, 343,

Mytilus edulis Chenoweth, Larsen, Moring, Shumway
Sea scallop 34, 142, 264, 285, 379,

Placopsecten magslfanicus 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
Softshall clam 71, 142, 280, 419,

Mya arenaria Chenoweth, Larsen, Moring, Shumway
Grass shrimp 142, 163, 338, 399, 419, 433,

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

Pandalus borealis

Chenoweth, Larsen, Moring, Schick, Shumway

Sevenspine bay shrimp

129,176,419, 433,

Crangon septemspinosa Chanoweth, Larsen, Moring, Shumway
American lobster 16, 142, 198, 217, 220, 419, 433,

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

Cancer boraalis Chenoweth, Krouse, Larsen, Moring, Shumway
Atlantic rock crab 142, 216, 218, 219, 260, 362, 399, 419, 433,

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

Carcinus maenus Chenoweth, Krouse, Larsen, Moring, Shumway

Green sea urchin
Strongylocentrotus droebachiensis

78, 186, 325, 419,
Chenoweth, Larsen, Moring, Shumway

Spiny dogfish 51, 154, 172, 259, 260, 419,
Sgualus acanthias Chenowath, Langton, Moring
Skates 51, 154, 227, 259, 260,
Raja species Chenoweth, Moring
Shortnose sturgeon 51,142, 185, 272, 388, 399, 419,
Acipenser brevirostrum Chenoweth, Moring, Squiers
Atlantic sturgeon 51, 142, 155, 272, 386, 399, 419,
Acipenser oxyrhynchus Chenoweth, Moring, Squiers
American esl 51, 76, 260, 283, 373,
Anguilla rostrata Chencweth, Moring, Squiers
Blueback herring 142, 260, 345, 419,
Alosa aestivalis Chenoweth, Moring, Squiers
Alewife 142, 260, 345, 419,
Alosa pseudoharangus Chenoweth, Libby, Moring, Squiers

American shad
Alosa sapidissima

260, 345, 387,
Chenoweth, Moring, Squiers

Atlantic menhaden
Brevoortia tyrannus

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

Melanogrammus aeglefinus

Atiantic herring 51, 76, 142, 345, 404, 419,
Clupea harengus Chenoweth, Moring, Nutting, Stevenson
Rainbow smelt 51, 78, 144, 260, 282, 345, 370,
Osmerus mordax Chenowath, Moring, Squiers
Atlantic salmon 41, 260, 283,
Salmo salar Chenoweth, Moring, Squiers
Atlantic cod 51, 76, 154, 225, 226, 227, 228, 229, 232, 259, 260, 335, 345,
Gadus morhua Chenoweth, Moring
Haddock 51, B3, 76, 225, 228, 227, 228, 229, 232, 259, 335, 383,

Chenowsth, Moring

Silver hake
Morluccius bilinearis

51, 142, 154, 225, 228, 227, 228, 229, 232, 269, 260, 419,

Chenowath, Moring

Atlantic tomcod
Microgadus tomcod

31, 51, 154, 225, 226, 227, 228, 229, 232, 269, 260, 398,

Chenoweth, Moring

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

172




Species Muscongus Bay, continued

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

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

White hake 31, 76, 225, 226, 227, 228, 229, 232, 259, 260, 419,
Urophycis tenuis Chenowath, Moring

Mummichogs 31, 223, 280, 283, 413, 419,
Fundulus hetaroclitus Chenoweth, Moring

Silversides 31, 51, 76, 95, 223, 260, 404, 413,
Menidia species Chenowath, Moring

Fourspine stickleback 28, 31, 51, 78, 223, 260, 288, 404, 413, 440,
Apeites quadracus Chenoweth, Moring

Threespine stickleback 28, 51, 223, 260, 283, 288, 404, 413, 440,
QGasterosteus acuieatus Chenowaeth, 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 searobin
Prionotus carolinus

51, 154, 225, 228, 227, 228, 229, 232, 250, 260, 404,
Chenowaeth, Moring

Grubby
Myoxocephalus aeneus

51, 76, 154, 225, 226, 227, 228, 229, 232, 258, 260,
Chenowath, Maring

Longhom sculpin
Myoxocephalus octodecemspinosus

B1, 76, 154, 172, 225, 226, 227, 228, 229, 232, 259,
Chenoweth, Moring

Shorthorn sculpin

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

Myoxocephalus scorpius Chenoweth, Moring
White perch 51, 260, 283, 345, 404,
Morone americana Chenowsth, Moring
Striped bass 23, 51, 56, 260, 283, 426,
Morone saxatilis Chenoweth, Moring, Squiers
Bluefish 51, 76, 260, 325, 419,
Pomatomus saltatrix Chenoweth, Moring, Squiers
Scup 51, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Stenolomus chrysops Chenoweth, Moring
Tautog 51, 76, 154, 225, 226, 227, 228, 229, 232, 232, 259, 260, 419,
Tautoga onitis Chenoweth, Morlng
Cunner 29, 51, 76, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Tautogolabrus adspersus Chenoweth, Moring
Ocean pout 51, 76, 1564, 225, 226, 227, 228, 229, 232, 259, 260,
Macrozoarces arnericanus Chenoweth, Moring
Rock gunnel 61, 76, 154, 260, 288, 289, 360, 419,
Pholis gunnellus Chengweth, Moring
American sandlance B4, 78, 260, 288, 325, 404, 438,
Ammodytes americanus Chenoweth, Moring
Atlantic mackerel 51, 76, 280, 325, 345, 419,
Scombsr scombrus Chenoweth, Moring, Nutting, Squiers, Stevenson
Butterfish 51, 76, 260, 296, 325, 345, 419,
Peprilus triacanthus Chenoweth, Moring, Nutting, Squiers
Windowpane flounder 154, 225, 226, 227, 228, 229, 232, 259, 260,
Scophthalmus aguosus Chenoweth, Moring

Amaerican plaice
Hippoglossoides platessoides

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

Winter flounder

164, 285, 226, 227, 228, 229, 232, 259, 260, 275, 419,

Pleuronsctes americanus Chenoweth, Moring

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

Smocth fiounder 61, 76, 1B4, 225, 226, 227, 228, 220, 232, 269, 260,
Pleuronectes putnami Chenowath, Moring

Numbers cotrespond to references listed in Appendix 6, pp. 201-221.
Names correspond 1o individuals listed in Appendix 5, pp. 197-199.
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Appendi'x 4, continued. Table of references and personal communications

R

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

Mytilus edulis Moring, Chenoweth, Shumway, Hurst, Larsan
Sea scallop 379, 205, 142, 264,

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

Crassostrea virginica Hurst, Shumway, Moaring, Chenowsth, Creaser, Larsen
Northem guahog 419, 393, 71, 240,

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

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

Palaemonetas pugio Larsen, Shumway, Moring, Perkins, 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 amsricanus Krouse, Larsen, Moring, Chenoweth
Jonah crab 260, 433, 219, 419, 399, 362, 142,

Carncer borealis Krouse, Moring, Chenoweth, Shumway, Larsen
Atlantic rock crab 433, 218, 260, 419, 142, 399, 362, 219, 218,

Cancer irroratus Krouse, Larsan, Chenoweth, Moring
Grean crab 50, 419, 433, 83, 4,

Carcinus maenus Moring, Chenowsth, Larsen

Green seg urchin
Strongylocentrotus droebachiensis

419, 78, 325, 186,
Moring, Chenoweth, Larsen

Spiny dogfish 51, 419, 260, 154, 172,
Squalus acanthias Perkins, Moring, Chenoweth
Skates 51, 227, 164, 280,
Raja spacies Moring, Chenoweth
Shortnose sturgaon 51, 142, 399, 419, 272, 155,
Acipenser brevirostrum Squiers
Atlantic sturgeon 51, 142, 399, 419, 272, 155,
Acipenser oxyrhynchus Squiers
American eel 51, 260, 283, 76, 373,
Anguilia rostrata Maring, Squiers, Chenowsth
Biueback herring 280, 345, 419, 142,
Alosa aeslivalis Squiers, Moring
Alawife 345, 260,
Alosa pseudoharengus Libby, Squiers
American shad 387, 345, 260,

Alosa saplidissima

Squiers, Moaring

Atlantic menhaden
Brevoortia tyrannus

345, 78, 260, 142, 419, 51,
Stevenson, Moring, Chenoweth

Atlantic herring

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

Clupea harengus Stevenson, Moring, Chenoweth
Rainbow smelt 282, 280, 51, 370, 144, 345, 78,
Osmerus mordax Squiers
Atlantic salrmon 24, 25, 109,
Salmo salar Squiers, Moring
Atlantic cod 76, 51, 260, 154, 345, 335, 232, 225, 226, 227, 228, 220, 259,
Gadus mothua Langton, Moring, Chenowath
Haddock 63 335, 383, 76, 51, 232, 225, 226, 227, 228, 229, 259,

Mslanogrammus aeglefinus

Langton, Chenoweth, Moring

Silver hake

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

Merluccius bilinearis Langton, Moring, Chenoweth
Atlantic tomcod 398, 51, 31, 154, 260, 232, 225, 226, 227, 228, 229,
Microgadus tomcod Moring, Chenoweth, Langton

Numbers correspond to references listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-198.
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Species Damariscotta River, continued

Pollock 280, 76, 419, 154, 51, 65, 259,
Pollachius virens Schick, Moring, Langton, Chanowsth

Red hake 51,419, 260, 154, 232, 225, 226, 227, 228, 229, 259,
Urophva's chuss Schick, Chenowsth, Moring

White hake 419, 76, 260, 232, 225, 226, 227, 228, 229, 259,
Urophydis tenuis Chenowaeth, Moring

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

Silversides 31, 51, 76, 95, 223, 260, 404, 413,
Menidia species Chengweth, Moring

Fourspine stickleback 28, 31, 51, 76, 223, 260, 288, 404, 413, 440,
Apeltos quadracus Moring

Threespine stickleback 28, 51, 223, 260, 283, 288, 404, 413, 440,
Gasterostetis aculeatus Chenoweth, 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 searobin
Prionotus carolinus

51, 1584, 225, 226, 227, 228, 229, 232, 259, 260, 404,
Chenoweth, Moring

Grubby
Myoxocephalus aeneus

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

Longhorn sculpin
Myoxocephalus octodecemspinosus

51, 76, 154, 172, 225, 226, 227, 228, 229, 232, 250,
Chengweth, Moring

Shorthorn sculpin

51, 78, 154, 172, 225, 226, 227, 228, 229, 232, 259, 260,

Myoxocephalus scorpius Chenoweth, Moring

Whiite perch 51, 260, 283, 345, 404,
Morong americana Chenoweth, Moring

Striped bass 23, 51, 58, 260, 283, 426,
Morone saxatilis Chenoweth, Moring, Squiers

Bluefish 51, 78, 260, 325, 419,
Pomatomus saltatrix Chenowath, Moring, Squiers

Scup 51, 154, 225, 228, 227, 228, 224, 232, 259, 280,
Stenotomus chrysops Chenoweth, Moring

Tautog b1, 76, 154, 205, 226, 227, 228, 229, 232, 232, 259, 260, 419,
Tautoga onitis Chenowaeth, Langton, Moring

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

Qcean pout 51, 76, 154, 225, 228, 227, 228, 229, 232, 259, 260,
Macrozoarces americanus Chenoweth, Moring

Rock gunnel 51, 76, 154, 260, 288, 289, 360, 419,
FPholjs gunnellus Chenowsth, Moring

American sandlance
Ammodytes americanus

51, 78, 260, 288, 325, 404, 436,
Chenoweth, Moring

Peprilus triacanthus

Atlantic mackere! 51, 76, 260, 325, 345,
Scomber scombrus Chenoweth, Moring, Squiers
Butterfish 51, 76, 260, 296, 325, 345, 419,

Chenoweth, Moring, Squiers

Windowpane flounder
Scophthalmus aguosus

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

American plaice
Hippoglossoides platessoides

51, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Chenoweth, Langton, Maring

Winter flounder 154, 225, 2286, 227, 228, 229, 232, 259, 260, 275, 419,
Plauronectes amsericanus Chenoweth, Langton, Moring

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

Smooth flounder 51, 76, 1564, 225, 226, 227, 228, 229, 232, 259, 260,
Plauronectss putnami Chenoweth, Langton, Moring

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 Sheepscot River
Blue mussel 77, 260, 311, 343,

Mytilus edulis Chenoweth, Creaser, Moring, Shumway
Sea scallop 34, 142, 295, 379,

Placopecten mageilanicus Chenowseth, Creaser, Schick, Shumway

American oyster
Crassostrea virginica

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

Northern quahog 71, 239, 393, 418,
Msrcenaria mercenaria Chenoweth, Creaser, Larsen, Moring, Shumway
Softshell clam 71, 142, 260, 419,
Mya arenaria Chenowath, Creaser, Larsen, Moring, Shumway
Grass shrimp 142, 163, 399, 419, 433,
Palaemonstes pugic Chenoweth, Larsen, Perkins
Northern shrimp 142, 182, 380, 419, 433,
Pandalus borealis Chenowsth, Perkins, Schick, Shumway
Sevenspine bay shrimp 129, 176, 419, 433,
Crangon septemspinosa Chenoweth, Creaser, Larsen, Perkins
Amarican lobster 18, 142, 198, 217, 220, 419, 433,
Homarus americanus Chenoweth, Creaser, Krouse, Moring
Jonah crab 142, 219, 260, 362, 399, 419, 433,
Cancer borealis Chenoweth, 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 maents Chenowsth, Moring

Green sea urchin
Strongylocentrotus droebachiensis

78, 188, 325, 419,
Chenowsth, Creaser, Larsen

Spiny dogfish 51, 154, 172, 225, 226, 227, 228, 229, 232, 259, 260, 345, 419,
Squalus acanthias Chenoweth, Langton, McCleave, Moring, Perkins
Skates 51, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Raja species Chenoweth, Langton, McCleave, Moring, Perkins
Shortnose sturgaon 51, 142, 272, 386,
Acipanser brevirostrum McCleave, Squiers
Atlantic sturgeon 51, 142, 155, 272, 386, 399, 419,
Acipenser oxyrhynchus Squiers
Amarican eel 18, 19, 20, 51, 76, 1486, 147, 148, 260, 373, 385, 389, 380, 391,
Anguilla rostrata Squiers
Biueback herring 18, 19, 20, 146, 147, 148, 260, 345, 385, 389, 390, 391,
Alosa aestivalis McCleave, Squiers :
Alewife 18, 19, 20, 146, 260, 345, 385, 389, 390, 391,
Alpsa pseudoharengus McCleave, Squiars

Amarican shad
Alosa sapidissima

18, 19, 20, 108, 146, 147, 148, 260, 345, 385, 389, 391, 391,
McCleave, Squiers

Melanogrammus asglefinus

Atlantic menbaden 51, 786, 142, 260, 345, 419,
Bravoortia tyrannus Chenoweth, McCleave, Moring, Nutting, Stevenson
Atlantic herring 51, 76, 142, 345, 404, 419,
Clupea harengus Chenoweth, McCleave, Moring, Nutting, Stevenson
Rainbow smelt 51, 76, 144, 280, 282, 345, 370,
Osmerus mordax McCleave, Squiers
Atlantic salmon 18, 19, 20, 41, 148, 147, 148, 260, 283, 385, 389, 390, 301,
Salmo salar Boland, McCleave, Squiers
Atlantic cod 51, 78, 79, 154, 225, 226, 227, 228, 229, 232, 259, 260, 335, 345,
Gadus morhuga Chenoweth, Langton, Moring, Perkins
Haddock 51, 53, 76, 225, 226, 227, 228, 229, 232, 258, 335, 383,

Chenoweth, Langton, Moring, Perkins

Silver hake

51, 142, 154, 225, 226, 227, 228, 229, 232, 2589, 260, 419,

Merlucaius bifingaris Chenoweth, Langton, McCleave, Moring, Petkins
Atlantic tomcod 31, 51, 154, 225, 228, 227, 228, 229, 232, 260, 298,
Microgadus tomeod Chenoweth, Langton, McCleave, Moring, Perkins

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

Sheepscot River, continued

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

Red hake 51, 154, 225, 226, 227, 228, 229, 232, 259, 260, 419,
Urophycis chuss Chanoweth, Langton, McCleave, Moring, Perkins

White hake 76, 225, 226, 227, 228, 229, 232, 259, 260, 419,
Urophycis tenuis Chenowsth, Langton, McCleave, Moring, Perkins

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 sticklaback 28, 31, 51, 76, 223, 260, 288, 404, 413, 440,
Apgltes quadracus Chenoweth, McCleave, Moring

Threespina stickleback 28, 51, 223, 260, 283, 288, 404, 413, 440,
Gaslorostous aculeatus Chenoweth, McCleave, Moting

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

Northarn pipefish 31, 51, 181, 223, 248, 260, 404, 413,
Syngnathus fuscus Chenoweth, McCleave

Northern searobin 51, 154, 225, 226, 227, 228, 229, 232, 259, 280, 404,
Prionoius carolinus Chenoweth, Moring

Grubby 51, 76, 154, 225, 228, 227, 228, 229, 232, 259, 260,
Myoxocephalus aeneus Chenowaeth, Langton, McClaave, Moring

Longhom sculpin
Myoxocephalus octodecemspinosus

61, 76, 154, 172, 225, 226, 227, 228, 229, 232, 259, 370,
Chenoweth, Langton, McCleave, Moring, Perking

Shorthorn sculpin

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

Myoxecephalus scorpius Chenoweth, Langton, McCleave, Moring

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

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

Bluefish 51, 76, 260, 325, 419,
Pomatomus saltatrix McCleave, Maring, Nutting, Squiers

Scup 51, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Stenotomus chtysops Chenoweth, McCleave, Moring

Tautog 51, 154, 225, 226, 227, 228, 229, 232, 259, 260, 419,
Tautoga onitis Chenoweth, Langton, McCleave, Moring

Cunner 51, 76, 1564, 225, 226, 227, 228, 229, 232, 259, 260,
Tautogolabrus adspersus Chencweth, Langton, McCleave, Moring

Ocean pout 51, 76, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Macrozoarces americanus Chenoweth, Langton, McCleave, Moring

Rock gunne! 51, 76, 154, 260, 289, 360, 419,
Pholis gunnellus Chenoweth, McCleave, Moring

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

Atlantic mackera! 51, 76, 260, 325, 345,
Scomber scombrus Chenoweth, McCleave, Moring, Nutting, Squiers, Stevenson

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

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

American plaice
Hippoglossoides platessoidgs

51, 154, 225, 226, 227, 228, 229, 232, 259, 280,
Chenoweth, Langton, Mering

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

Yellowtail flounder 76, 154, 225, 226, 227, 228, 229, 232, 259, 260, 419,
Plsuronectas ferrugineus Chenoweth, Langton, Moting, Perkins

Smooth flounder 51, 76, 154, 225, 226, 227, 228, 220, 232, 259, 260,
Pleuronectes putnami Chenoweth, Langton, McCleave, Moring, Perkins

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

177




Appendix 4, continued. Table of references and personal communications

Species Kennebec/ Androscoggin Rivers
Blue mussel 77, 280, 311, 343, . )
Mytilus edulis Creaser, Larsen, Moring, Shumway
Sea scallop 34, 142, 295, 379,
Placopecten magellanicus Chenoweth, Creaser, Larsen, Moring, Schick, Shumway

American oyster
Crassosirea virginica

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

Northern quahog 71, 240, 393, 419, -
Mercenaria mercenaria Chenoweth, Creaser, Larsen, Moring, Shumway
Softsheli clam 71, 142, 260, 419,

Mya arenaria

Chenoweth, Creaser, Larsen, Moring, Shumway

Grass shrimp

142, 163, 212, 336, 399, 419, 433,

Palasmonstses pugio Chenowsth, Creaser, Larsen, Mering, Perkins, Shumway
Northern shrimp 142, 182, 259, 380, 419, 433, .

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

Crangon septemspinosa Chenaweth, Creaser, Larsen, Moring, Shumway
American lobster 18, 142, 196, 217, 220, 419, 433,

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

Cancor borealis Chenoweth, Creaser, Krouse, Larsen, Moring, Shumway
Atlantic rock crab 142, 216, 218, 219, 260, 362, 399, 419, 433,

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

Carcinus maenus Chenoweth, Creaser, Krouse, Larsen, Moring, Shumway

Green sea urchin
Strongvlocaentrotus droebachiensis

78, 185, 325, 419,
Chenoweth, Creaser, Larsen, Moring, Shumway

Spiny dogfish 51, 154, 172, 225, 226, 227, 228, 229, 232, 259, 260, 419,
Squalus acanthias Chenoweth, Langton, Moring

Skatas 51, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Raja species Chenoweth, Moring

Shortnose sturgeon 51, 142, 155, 272, 384, 386, 399, 419,
Acipanser brevirostrum Chenoweth, Moring, Sguiers

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

Blusback herring 18, 19, 20, 146, 147, 148, 260, 345, 385, 389, 390, 301,
Alosa aestivalis Chenoweth, Moring, Squiers

Alewife 18, 19, 20, 148, 147, 148, 385, 389, 390, 391,
Alosa pseudoharengus Chenoweth, Libby, Moring, Squiers

Arnerican shad 18, 19, 20, 108, 146, 147, 148, 260, 345, 385, 389, 390, 391,
Alosa sagidissima Chenoweth, Moring, Squiers

Afiantic menhaden 76, 142, 260, 345, 419,

Brevoortia tyrannus

Chenoweth, Moring, Nutting, Stevenson

Atlantic herring

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

Clupga harengus Chenoweth, Moring, Stevenson

Rainbow smelt 51, 76, 144, 260, 282, 345, 370,
Osmerus mordax Chenoweth, Moring, Squiers

Atlantic salmon 18, 19, 20, 41, 146, 147, 148, 260, 283, 385, 389, 390, 391,
Salmo salar Chenoweth, Moring, Squiers

Atiantic cod 76, 154, 225, 228, 227, 228, 229, 232, 259, 260, 335, 345,
Gadus morhua Chenoweth, Langton, Moring

Haddock 51, 63, 78, 225, 226, 227, 228, 229, 232, 259, 335, 383,

Mslanogrammus aeglefinus

Chenoweth, Langton, Moering

Silver hake

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

Merjuccius bilinearis Chenoweth, Langton, Moring
Atlantic tomcod 31, 51, 154, 225, 226, 227, 228, 229, 232, 260, 398,
Microgadus tomecod Chenoweth, Langtion, Mering

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

Pollock 51, 76, 1564, 225, 228, 227, 228, 229, 232, 259, 260, 419,
Pollachius virens Chenowsth, Langton, Moting

Red hake 51, 164, 225, 226, 227, 228, 220, 232, 259, 260, 419,
Urophyeis chuss Chenoweth, Langton, Moring

White hake 31, 76, 225, 226, 227, 228, 229, 232, 259, 260, 419,
Urophydis tenuis Chenowsth, Langton, Moring

Mummichogs 31, 223, 280, 283, 413, 419,
Fundulug heteroclitus Chenoweth, Moring

Silversides 31, 51, 76, 95, 223, 260, 404, 413,
Menidia spedles Chenoweth, Mori

Fourspine stickleback 28, 31, 51, 76, 223, 260, 288, 404, 413, 440,
Apsltes quadracus Chenoweth, Mering

Threespine sticklaback 28, 51, 223, 260, 283, 288, 404, 413, 440,
Gaslarosteus aculeatus Chenowsth, Moring

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

Northarn pipefish 31, 51, 181, 223, 248, 260, 404, 413,
Syngnathus fuscus Chenoweth, Mering

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,
Mvoxocephalus aensus Chenoweth, Langton, Moting

Longhom sculpin
Myoxocephalus octodecemspinosus

51, 76, 154, 172, 225, 228, 227, 228, 229, 232, 259, 370,
Chenoweth, Langton, Maoring

Shorthorn sculpin
Myoxocephalus scorpius

&1, 76, 154, 172, 225, 226, 227, 228, 229, 232, 2569,
Chenoweth, Langton, Moting

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

Striped bass 18, 19, 20, 56, 146, 147, 148, 260, 385, 389, 390, 391, 426,
Morona saxatills Chenoweth, Moring, Squiers

Bluefish 51, 76, 260, 324, 419,
Pomatomus sallatrix Chenoweth, Moring, Nutting, Squiers, Stevanson

Scup 51, 154, 225, 226, 227, 228, 229, 232, 269, 260,
Stenotomus chrysops Chenowaeth, Moring

Tautog 51, 76, 164, 225, 226, 227, 228, 229, 232, 259, 260, 419,
Tautoga onitis Chenoweth, Langton, Morin

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

Ocean pout 51, 76, 164, 225, 226, 227, 228, 229, 232, 259, 260,
Macrozoarces americanus Chenoweth, Langton, Moring

Rock gunnel 51, 76, 154, 260, 288, 289, 360, 419,
Pholis gunnellus Chenoweth, Moring

American sandlance 51, 78, 260, 288, 325, 404, 436,
Ammodytes americanus Chencweth, Moring

Atlantic mackerel 51, 76, 260, 325, 345,
Scomber scombrus Chenowsth, Moring, Nutting, Squiers

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

Windowpane flounder 154, 225, 226, 227, 228, 229, 232, 259, 260,
Scophthalmus aquosus Chenowsth, Langton, Moring

Ameatican plaice
| _Hippoglossoides platessoidas

81, 154, 225, 226, 227, 228, 229, 232, 259, 260,
Chenoweth, Langton, Moring

Winter flounder

154, 225, 226, 227, 228, 229, 232, 232, 259, 260, 275, 419,

Pleuronectes americanus Chenoweth, Langton, Moring

Yellowtail flounder 78, 154, 225, 226, 227, 228, 229, 232, 259, 260, 419,
Plauronectes ferrugineus Chenowsth, Langton, Moring

Smooth flounder 51, 76, 154, 225, 226, 227, 228, 229, 232, 252, 260,
Pleuronectes putnami 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 communications

Species Casco Bay
Blue mussal 70, 74, 142, 238, 309, 310, 311, 343, 419,

Mytilus edulis Creaser, Doggett, Goode, Larsen, Shumway, Ster
Sea scallop 70, 142, 295, 379, 419,

Placopectsn magellanicus Creasar, Doggett, Goods, Larsen, Shumway, Ster
American oyster 142, 158, 371,

Crassostrea virginica Creaser, Doggett, Goode, Larsen, Shumway, Ster
Northem quahog 142,393, 419,

Mercenatia mercenana Creaser, Doggett, Goode, Larsen, Shumway, Ster
Softshell clam 67, 142, 238, 308, 419,

Mya arenaria Creaser, Doggett, Goode, Larsen, Shumway, Sterl
Grass shrimp 9, 73, 213, 433,

Palasmonetss pligio Creaser, Doggett, Larsen, Perkins, Shumway, Sterl

Northern shrimp
Pandalus borealjs

73, 74, 142, 182, 278, 332, 380, 419, 433,
Creaser, Doggett, Goode, Larsen, Perkins, Shumway, Ster

Sevenspine bay shrimp

73,100, 176, 433,

Crangon septemspinosa Creaser, Doggett, Goodae, Larsen, Perkins, Shumway, Ster
Ametrican lobster 70, 73,97, 142, 217, 324, 325, 419,

Homarus americanus Creaser, Doggett, Goode, Krouse, Larsen, Perkins, Shumway, Sterl
Jonah crab 73, 75, 142, 175, 201, 219, 238, 325, 433,

Cancer borealis Creaset, Doggett, Goode, Krouse, Larsen, Parkins, Shumway, Sterl
Atlantic rock crab 52, 73, 75, 142, 201, 218, 219, 238, 325, 433,

Cancer frroratus Creaser, Doggett, Goode, Krouse, Larsen, Perkins, Shumway, Sterl
Grean crab 50, 73, 83, 355, 428,433,

Carcinus maenus Creasar, Doggett, Goode, Larsen, Perkins, Shumway, Sterl

Green sea urchin
Strongylocentrotus drosbachignsis

78, 185, 186, 238, 293, 372, 419,
Creaser, Doggstt, Goode, Larsen, Shumway, Sterl

Spiny dogtish 51, 70, 73, 142, 202, 304, 325, 345, 419,
Squalus acanthias Goode, Langton, Perkins

Skates 51, 70, 73, 142, 232, 260, 276, 370, 419,
Raja spedies Goode, Langton, Parkins

Shortnose sturgeon 51, 108, 142, 161, 370, 419,
Acipenser brevirostrum Goode, Langton, Perkins, Squiers

Atlantic sturgeon 61, 142, 161, 370, 405,
Acipenser oxyrhynchus Goode, Langton, Perkins, Squiers

American esl 31, 51,76, 137, 142, 184, 370,
Anguilla rostrata Goode, Langton, Perkins, Squiers

Blueback herring 31, 51,70, 142, 251, 260, 294, 345, 370, 419,
Alosa aestivalis CGoode, Squiers,

Alawife 31, 51, 70, 74, 142, 251, 294, 370, 404, 419,
Alosa pseudoharengus Goode, Squiars

American shad 51, 108, 142, 260, 345, 370, 419, 427,
Alosa sapidissima Goode, Squiers

Atlantic menhaden
Brevoortia tyrannus

b1, 70, 74, 142, 260, 345, 354, 370, 419,
Chenoweth, Goode

Melanogrammus aeglafinus

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, 260, 345, 370, 419,
Osmerus mordax Goode, Squiers
Atlantic salmon 24, 25,41, 51, 109, 142,
Salmo salar Goode, Squiers,
Atlantic cod 51, 70, 73, 74, 76, 142, 320, 321, 325, 335, 370, 419,
Gadus mothua Goode, Langton, Perkins
Haddock 51, 53, 74, 142, 320, 321, 335, 370, 419,

Gowde, Langton, Perking

Silver hake

§1,70,73,74,76, 142, 232, 260, 321, 370, 419,

Msriucdius bilinearis Goods, Langton, Perkins
Atlantic tomcod 31, 51, 70, 73, 142, 260, 370, 398, 404,
Microgadus tomcod Goode, Langton, Perking

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,
Pollachius 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 Goode, 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,
Manidia species Chenoweth, Gooda

Fourspina stickleback 28, 31, 51, 142, 370, 404, 430, 440,
Apeltes quadracus Chenoweth, Goode

Threespine stickleback 28, 31, 51, 121, 142, 370, 404, 439, 440,
QGasterosteus aculealus Chenoweath, Goode

Ninaspine stickleback 28, 31, 51, 121, 142, 370, 404, 439, 440,
Pungitius pungitius Chenoweth, Geede

Northern pipefish 31, 51,73, 76, 142, 248, 370,
Synagnathus fuscus Chenoweth, Goode

MNorthern searobin 51, 142, 350, 370,
Prionotus carolinus Goode, Langton, Perkins

Grubby 31, 51, 73, 142, 247, 260, 370,
Myoxocephalus asneus Goode, Langton, Perkins

Longhom sculpin
Myoxocephalus octodecemspinosus

51, 70,73, 76, 142, 232, 235, 280, 325, 370, 419,
Goode, Langton, Perkins

Shorthorn sculpin 51, 70, 76, 142, 235, 325, 370,
Myoxocephalus scorpius Goode, Langton, Perkins

White perch 51, 121, 142, 280, 370, 392,
Morone americana Chenoweth

Striped bass 51, 56, 121, 140, 142, 260, 370, 419, 4285,
Morone saxatilis Chengweth, Goode, Squiers

Bluefish 51,70, 73, 121, 142, 260, 287, 327, 370, 419,
Pomatomus saitatrix Chenoweth, Goods, Squlers

Scup 51, 74, 142, 290, 370, 419,
Stenotomus chrysops Langton, Perkins

Tautog 29, 51, 142, 370, 419,
Tautoga onitis Goodse, Langton, Parkins

Cunner 29, 51, 70, 78, 142, 325, 370, 419,
Tautogolabrus adspersus Goode, Langton, Perkins

Ocean pout §1, 70, 73, 142, 232, 260, 370, 419,
Macrozoarces americanus Goode, Langton, Perkins

Rock gunnel 31, 51, 70, 73, 76, 142, 360, 370,
Pholis gunnelius Goode, Langton, Perkins

American sandlance 30, 31, 51,76, 121, 142, 306, 347, 370, 382, 419,
Ammodytes americanus Chenowath

Atlantic mackerel 51, 70, 73, 74, 142, 260, 325, 345, 370, 419,
Scomber scombrus Chenoweth, Gooda, Squiers

Butterfish 51, 70, 73, 142, 296, 297, 370, 419,
Peprilus triacanthus Chenoweth, Goode, Squiers

Windowpane flounder 51,70, 73, 74, 76, 142, 232, 260, 370,
Scophthalmus aguosus Goode, Langton, Perkins

Amaerican plaice
Hippoglossoides platassoides

51, 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
Pleuronectes ferrugineus

51, 70, 74, 76, 142, 232, 320, 321, 321, 370, 419,
Goode, Langton, Perkins

Smooth flounder
FPleuronectes putnami

27, 31,51, 142, 234, 280, 370, 404,
(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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Appendix 4, continued. Table of references and personal communications

Species Saco Bay
Blue mussal 70, 74, 142, 309, 310, 311, 343, 419,

Mytilus edulis Creaser, Goode, Larsen, Shumway, Steri
Soa scallop 70, 142, 295, 379, 419,

Placopecten mageilanicus Creaser, Goods, Larsen, Shumway, Sterl
American oystar 142, 158, 371,

Crassostrea virginica Creaser, Goode, Larsen, Shumway, Sterl
Northem guahog 3983, 419,

Mearcenaria mercenatia Creaser, Goode, Larsen, Shumway, Sterl
Softshell clam 142, 308, 419,

Mya arenaria Creasar, Goode, Larsen, Shumway, Sterl
@Grass shrimp 9, 213, 433,

Palasmonetas pugio Creaser, Larsen, Perkins, Shumway, Sterl
Northern shrimp 74, 142, 182, 278, 332, 380, 419, 433,

Pandalus borealis Creaser, Goode, Larsen, Perkins, Shumway, Sterl
Sevenspine bay shrimp 100, 176, 284, 346, 433,

Crangon septemspinosa Creassr, Goode, Larsen, Perkins, Shumway, Sterl
American [obstar 70, 97, 142, 217,324, 325, 348, 419,

Homarus americanus Creaser, Goode, Krouse, Larsen, Perking, Shumway, Sterl
Jonah crab 75, 142, 175, 201, 219, 284, 324, 325, 346, 433,

Cancer borealis Creaser, Goode, Krouse, Larsen, Perkins, Shumway, Sterl
Atlantic rock crab 52, 75, 142, 201, 218, 219, 324, 325, 348, 433,

Cancer jirroratus Creaser, Goode, Krouse, Larsen, Perkins, Shumway, Sterl
Green crab 50, 83, 284, 346, 355, 428, 433,

Carcinus maenus Creaser, Goode, Larsen, Perkins, Shumway, Sterl

Green sea urchin
Strongylocentrotus droebachiensis

78, 185, 186, 293, 345, 372,419,
Creaser, Larsen, Shumway

Spiny dogfish 51, 70, 142, 202, 280, 304, 324, 325, 345, 370, 419,
Squalus acanthias Goods, Langton, Perkins

Skates 51,70, 72, 142, 232, 260, 276, 346, 370, 419,
Raja species Goode, Langton, Perkins

Shortnose sturgeon 17, 51, 106, 142, 161, 370, 419,
Acipensar brevirostrum Goode, Langton, Perkins, Squiers

Atlantic sturgeen 17,51, 142,161, 370, 405,
Acipenser oxyrhynchus Goode, Langton, Perkins, Squiers

American el 31,51,72,78,137, 142, 184, 348, 370,
Anguilla rostrata Goode, Langton, Perkins, Squiers

Blueback herring 17, 31, 51, 70, 121, 142, 251, 260, 294, 345, 370, 419,
Alosa agstivalis Goode, Sgulers

Alewife 17, 31, 51, 70, 74, 121, 142, 251, 284, 345, 370, 404, 419,
Alosa pseudoharengus Gooda, 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, 354, 370, 419,
Brevoortia tyrannus Chenoweth, Goode

Atlantic herring 31, 51,70, 74, 102, 121, 142, 208, 249, 370, 404, 419,
Clupea harengus Chenowsth, Goode

Rainbow smelt 17, 31, 51,62, 70, 76, 121, 142, 260, 345, 370, 419,
Osmerus mordax Goode, Squiers

Atlantic saimon 17, 24, 25,41, 51, 109, 142, 346,
Salmo salar Goode, Squiers

Atlantic cod 51,70, 74, 76, 142, 320, 321, 324, 325, 335, 346, 370, 419,
Gadus morhua Goode, Langton, Perkins

Haddock 51, 53, 74, 142, 320, 321, 3385, 370, 419,
Melanogrammius asglefinus Goode, Langton, Perkins

Silver hake 51, 70, 74, 76, 142, 232, 260, 320, 321, 348, 370,419,
Merluccius bilinearis Goeode, Langton, Perkins

Atlantic tomcod 31,51, 70, 121, 142, 260, 346, 370, 398, 404,
Microgadus tomeod Langton, Perkins

Numbers correspond to references iisted in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-199.
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Myoxocgphalus aeneus

Species Saco Bay, continued

Poilock 51,70, 74, 121, 142, 269, 324, 325, 346, 370, 419,
Pollachius virens Goode, Langton, Perkins '

Red hake 51, 70, 72, 74, 142, 232, 280, 265, 302, 348, 370,
Urophyeis chuss Goode, Langton, Perkins

White hake 31, 51,70, 74, 138, 142, 227, 260, 265, 302, 370, 419,
Urophydis tenuis Goode, Langton, Perkins

Mummichogs 2,31, 51, 72,121, 142, 346, 370, 404, 419,
Fundulus heterociitus Chenoweth, Goode

Silversides 31, 51,72, 94, 121, 141, 142, 370, 404, 419,
Menidia species Chenoweth, Goode

Fourspine stickleback 28, 31, 51, 72, 142, 348, 370, 404, 439, 440,
Apeltes quadracus Chenoweth, Goode

Threaspine sticklaback 28, 31, 51, 72, 121, 142, 346, 370, 404, 439, 440,
Gastorosteus aculeatus Chenowsth, Goode

Ninespine stickleback 28, 31, 51, 121, 142, 348, 370, 404, 439, 440,
Pungitius pungitius Chenoweth, Goode

Northern pipefish 31, 51,72, 78, 142, 248, 370,
Syngnathus fuscus Chenoweth

Northern searobin 51, 142, 350, 370,
Prionotus carolinus Goode, Langton, Perkins

Grubby 31, 51, 142, 247, 260, 370,

Goode, Langton, Perkins

Longhom sculpin
Myoxoecephalus octodecemspinosus

51, 70, 76, 142, 232, 235, 260, 325, 370, 419,
Goode, Langton, Perkins

Shorthorn sculpin
Myoxocephalus scorpius

51, 70, 76, 142, 235, 325, 370,
Goode, Langton, Perkins

White perch 51, 121, 142, 260, 370, 392,
Morone americana Chenoweth

Striped bass 17, 51, 56, 121, 140, 142, 260, 370, 419, 426,
Morone saxatilis Chenoweth, Goode, Squiers

Bluefish 51,70, 121, 142, 260, 287, 327, 370, 419,
Pormatomus saltairix Chenoweth, Goode, Squiers

Scup 51, 74,142, 290, 370, 419,
Stenotomus chrysops Goode, Langton, Perkins

Tautog 29, 51, 142, 370, 419,
Tautoga onitis Goode, Langton, Perkins

Cunner 28, 51, 70, 76, 142, 325, 346, 370, 419,
Tautogolabrus adspersus Goode, Langton, Perkins

Ocean pout 51, 70, 142, 232, 260, 370, 419,
Macrozoarces americants Goode, Langton, Perkins

Rock gunnel 31, 51, 70, 76, 142, 360, 370,
Pholis gunnsilus Goode, Langton, Perkins

American sandlance 30, 31, 51,72, 76, 121, 142, 306, 346, 347, 370, 419,
Ammodyles amsricanus Chenowsth

Atlantic mackeral 51, 70, 74, 121, 142, 260, 324, 325, 345, 348, 370, 419,
Scomber scombrus Chenoweth, Goode, Squiers

Butterfish 51, 70, 142, 2906, 297, 370, 419,

Paprilus triacanthus

Chenoweth, Goode, Squiers

Windowpane flounder
Scophthalmus aquosus

51, 70, 74, 76, 142, 232, 260, 346, 370,
Goode, Langton, Perkins

American plaice
Hippoglossoidas platessoides

51, 70, 74, 142, 232, 335, 370, 419,
Goode, Langton, Perkins

Winter fiounder
Pleuronectes americanus

27, 31, b1, 83, 70, 74, 142, 275, 346, 370, 404, 419,
Goode, Langton, Perkins

Yellowtal! flounder
Plauronectes ferrugineus

51, 70, 74, 76, 142, 232, 320, 321, 370, 419,
Goode, Langton, Perkins

Smooth flounder
Pleurenectes ptinami

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. 187-188.
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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 Dicnne, Sterl
Sea scallop 142, 295, 379, 419,
Placopecten magelianicus Dionne, Sterl
American oyster 142, 1568, 371,
Crassostrea virginica Dionne, Steri
Northern quahog 383, 419,
Mercenaria mercenaria Sted
Softshell clam 142, 162, 238, 308, 419,
Mya arenaria Dionns, Stetl
Grass shrimp 9, 213, 312, 429, 433,
Falaemonstas pugio Dionne, Sterl
Northern shrimp 142, 182, 278, 332, 380, 419, 433,
Pandalus borealis Dionne, Stetl
Savenspine bay shrimp 100, 162, 176, 433,
Crangon septemspinosa Dionne, Sterl
American lobster 1,97, 142, 162, 217, 257, 419,
|__Homarus americanus Dlonne, Sterl
Jonah crab 75, 142, 175, 201, 219, 433,
Cancer borealis Dionne, Sterl
Atlantic rock crab 52, 75, 142,201, 216, 219, 433,
Cancer irroratus Dionne, Sterl
Green crab 50, 83, 162, 355, 428, 433,
Carcinus maenus Dionne, Sterl
Green sea urchin 78, 185, 188, 293, 372, 419,
Strongylocentrotus droebachiensis | Dionne, Sterl
Spiny dogfish 51, 142, 202, 304, 345, 370, 419,
Squalus acanthias Dionne, Sterl
Skates 51, 142, 232, 276, 370, 419,
Raja spacies Dionne, Steri
Shortnose sturgeon 51,108, 142, 161, 370, 419,
Acipanser brevirostrum Dionne, Sterl
Atlantic sturgecn 51, 142, 161, 370, 405,
Acipenser oxyrhynchus Dionne, Sterl
American eel 31, 51,76, 114,137, 142, 184, 370,
Anguilla rostrala Dionne, Ster
Blueback herring 31, 61, 114, 142, 251, 284, 345, 370, 419,
Alosa aestivalis Dionne, Sterl
Alewife 31, 51, 114, 142, 251, 204, 345, 370, 404, 418,
Alosa pseudoharenqus Dionne, Sterl
American shad 51, 108, 142, 345, 370, 419, 427,
Alosa sapidissima Dionne, Sterl
Atlantic menhaden 51, 142, 345, 354, 370, 419,
Brevoortia tyrannus Dionne, Sterl
Atlantic herring 31, 51, 102, 114, 142, 166, 208, 249, 370, 404, 418,
Clupea harengus Dionne, Ster
Rainbow smelt 31, 61,62, 76, 114, 142, 345, 370, 419,
Osmerus mordax Dionne, Sterl
Atlantic salmon 24, 25,41, 51, 109, 142,
Salmo salar Dionne
Atlantic cod 51, 76, 142, 335, 370, 419,
Gadus morhua Dicnne, Sterl
Haddock 51, 53, 142, 335, 370, 419,
Melanogrammus aeglefinus Dionne, Sterl

Silver hake

51, 76, 142, 232, 370, 419,

Merluccius bilinearis Dionne, Sterl
Atlantic tomcod 31, 51, 114, 142,370, 398, 404,
Microgadus tomcod Dionne, Ster

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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Species Wells Harbor, continued

Pollock 51, 142, 162, 269, 370, 419,
Poliachius virens Dionne, Sterd

Red hake 51, 142, 232, 265, 302, 370,
Urophycis chuss Sterd

White hake 31, 51, 114, 138, 142, 232, 265, 302, 370, 419,
Urophyeis tenuis Sterl

Mummichogs 2,31, 51, 114, 142, 301, 370, 404, 419,
Fundulus heteroclitus Dionne, Sterl

Silversides 31, 51, 94, 114, 141, 142, 370, 404, 419,
Menidia species Dionne, Steri

Fourspine stickieback 28, 31, 51, 114, 142, 370, 404, 439, 440,
Apeltas quadracus Dionne, Sterl

Threespine stickleback 28, 31, 51, 114, 142, 370, 404, 439, 440,
Gasterosieus acideatus Dionne, Sterd

Ninespine stickleback 28, 31, 51, 114, 142, 370, 404, 439, 440,
Pungitius pungitius Dionne, Sterd

Northern pipefish 31, 51, 76, 114, 142, 248, 370,
Syngnathus fuscus Dionne, Sterl

Northern searobln 51, 142, 350, 370,
Prionotus carolinus Dionne, Sterl

Grubby 31, 51, 114, 142, 370,
Myoxocephalus aensus Sterl

Longhorn sculpin 51, 76, 142, 232, 235, 370, 419,
Myoxocephalus octodecemspinosus | Dionne, Sterd

Shorthorn sculpin 51, 76, 142, 235, 370,
Myoxocephalus scorpius Dionne, Sterl

White perch 51, 142, 370, 392,
Morone americana Dionne, Sterd

Striped bass 51, 56, 140, 142, 162, 370, 419, 426,
Morone saxatilis Dionne, Sterl

Bluefish 51, 142, 287, 327, 370, 419,
Pomatomus saltatrix Dionne, Sterl

Scup 51, 142, 290, 370, 419,
Stanotomus chrysops Sterl

Tautog 29, 51, 142, 370, 419,
Tautoga onitis Sterl

Cunner 29, 51, 76, 142, 370, 419,
Tautogolabrus adspersus Ster

QOcean pout 81, 142, 232, 370, 419,
Macrozoarces americants Dionna, Sterl

Rock gunnel 31, 51,76, 142, 289, 360, 370,
Pholis gunnellus Ster]

American sandlance 30, 31, 51, 76, 114, 142, 162, 347, 370, 382, 419,
Ammiodytes ameticanus Dionne, Sterl

Atlantic mackerel 51, 142, 162, 345, 370, 419,
Scomber scombrus Dionne, Ster

Butterfish 51, 142, 266, 297, 370, 419,
Peprilus triacanthus Dionne, Steri

Windowpane flounder 51, 76, 114, 142, 232, 370,
Scophthalmus aquosus Dionneg, Sterl

American plaice 51, 142, 232, 335, 370, 419,
Hippoglossoides platessoides Dionne, Ster

Winter fiounder 27, 31, 51, 83, 114, 142, 232, 275, 370, 404, 419,
Pleuronectes americanus Dionne, Sterl

Yellowtail flounder 51, 76, 114, 142, 232, 370, 419,
Pleuronectes ferrugineus Dionne, Sterl

Smooth flounder 27, 31, 51, 114,142, 370, 404,
Pleuronectes putnami Dionne, Sterl

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 Great Bay
Blue mussel 22,115, 1186, 180, 309, 310, 311, 318, 343, 378, 420,
Mytilus edulis Armstrong, Bowen, Grizzle, Harris, Howell, Nelson, Short
Sea scallop 142, 295, 318, 379, 420,
Placopecten magellanicus Armstrong, Bowen, Grizzle, Harris, Howell, Nelson
American oyster 22, 115, 1186, 180, 200, 371, 378, 420,
Crassostrea Virginica Armstrong, Bowen, Grizzle, Howsll, Nelson, Short
Northarn quahog 115, 116, 378, 393,
Mercenaria mercenaria Armstrong, Bowen, Grizzle, Howell, Nelson
Softshell clam 22,681,115, 116, 180, 200, 308, 318, 378, 420,

Mya arenaria

Armstrong, Bowen, Grizzle, Howell, Nelson, Short

Grass shrimp

g9, 213, 312, 433,

Palaemonetes pugio Armstrong, Bowen, Gestring, Howeli, Nelscn, Short
Nonhern shrimp 182, 278, 332, 380, 433,

Pandalus borealis Armstrong, Bowen, Gestring, Howsll, Nelson
Sevenspine bay shrimp 22,99, 100, 115, 116, 176, 318, 420, 433,

Crangon seplemspinosa Armstrong, Bowen, Gestring, Howell, Nelsen
American lobster 22,115, 116, 184, 192, 257, 318, 378, 420, 425, 433,

Homarus ameticanus Armstrong, Bowen, Howall, Nelscn, Short
Jonah crab 75, 115, 118, 175, 201, 318, 378, 420, 433,

Cancer borealis Armmstrong, Bowen, Harris, Howaell, Nelson, Short
Atlantic rock crab 22, 52,75, 115, 118, 201, 218, 318, 378, 420, 433,

Cancer Irroratus Armstrong, Bowen, Harris, Howsll, Nelson, Short
Green crab 50, 115, 116, 180, 318, 355, 378, 420, 428, 433,

Carcinus maenus Armmstrong, Bowen, Hartis, Howell, Nelson, Short

Grean sea urchin
Strongylocentrotus droebachiensis

180, 372, 420,
Armstrong, Bowen, Harris, Howell, Nelson

Spiny dogfish 51, 92, 115, 202, 304, 318, 370,

Squalus acanthias Armstrong, Bowen, Gestring, Howell, Nelson
Skates 51, 115, 1186, 2786, 318, 370, 378,

Raja specdies Armstrong, Bowen, Gestring, Howell, Nelson
Shertnose sturgeon 51, 108, 161, 370,

Acipenser brevirostrum Armstrong, Bowen, Gestring, Howell, Nelson
Atlantic sturgecn 51, 115, 161, 200, 370, 378, 405,

Acipensear oxythynchus Armstrong, Bowen, Gestring, Howell, Nelson
American eel 51, 115, 1186, 137, 184, 200, 318, 318, 370, 378,

Anguilla rostrata Armstrong, Bowen, Gestring, Howeil, Nelson
Blueback herring 22, 51, 115, 116, 117, 1860, 251, 204, 316, 370, 378,

Alosa aestivalis Armstrong, Bowen, Gesiring, Howsll, Nelson
Alewifa 3,22, 51, 115, 118, 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, Bowen, Howell, Nelson

Atlantic menhaden
Brevoortia tyrannus

51, 115, 116, 316, 318, 354, 370, 378,
Armstrong, Bowen, Gastring, Howell, Nelson

Atlantic herring 22, 31, 51, 102, 115, 116, 208, 316, 318, 370, 378, 381, 416,
Clupea harengus Ammstrong, Bowen, Gestring, Howell, Nelson

Rainbow smelt 22, 51,62, 115,118, 117, 160, 200, 298, 316, 318, 370, 378,
Osmerus mordax Armstrong, Bowen, Gestring, Howell, Nelson

Atlantic salmon 22, 24, 25, 51, 109, 115, 1186, 117, 200, 370, 378,
Salmo salar Armstrong, Bowen, Gestring, Howall, Nelson

Atlantic cod 51, 115, 1186, 318, 318, 370, 378,
Gadus morhua Armstrong, Bowen, Gestring, Howell, Nelson

Haddock 22, 51, 53, 3186, 318, 370,

Melanogrammus aeglefinus

Amnstrong, Bowen, Gestring, Howell, Nelson

Silver hake

51, 316, 318, 370,

Merluccius bilinearis Armstrong, Bowen, Gestring, Howell, Nelson
Atlantic tomcod 22,51, 115, 118, 160, 200, 316, 318, 338, 370, 378, 398,
Microgadus tomood Armstrong, Bowen, Cestring, Howaell, 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
Pallock 22, 51, 115, 116, 316, 318, 370, 378,
Pollachius virens Armstrong, Bowen, Gestring, Howsll, Nelson
Red hake 22, 51, 115, 118, 265, 302, 316, 318, 370, 378,
Urophydis chiuss Armsirong, Bowen, Gesfring, Howell, Nelson
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, 116, 316, 318, 370, 378,
Fundulus heteroclitus Armstrong, Bowen, Gestring, Howell, Nelson
Silversides 22, 31, 51, 95, 96, 115, 1186, 141, 160, 316, 318, 370, 378,
Menidia spacies Armstrong, Bowen, Gestring, Howsll, Nelson
Fourspine stickleback 22, 28, 31, 51, 115, 118, 160, 316, 318, 370, 378, 440,
Apeltes quadracus Armstrong, Bowen, Gestring, Howell, Nelson, Short
Threespine stickleback 22, 28, 31, 51, 115, 116, 160, 316, 318, 370, 378, 440,
Gasterosious _aculeatus Armstrong, Bowen, Gestring, Howell, Nelson
Ninaspine stickleback 22, 28, 31, 51, 115, 118, 160, 316, 318, 370, 378, 440,
Pungitius pungitius Armstrong, Bowen, Gestring, Howasll, Nelson
Northern pipefish 31, 51, 115, 1186, 160, 248, 318, 318, 370, 378,
Syngnathus fuscus Ammnstrong, Bowen, Gestring, Howell, Nelson

Northern searcbin
Prionotus carolinus

22, 51, 316, 350, 370,
Armstrong, Bowen, Gestring, Howell, Nelson

Grubby
Myoxocephalus aeneus

22, 51,115, 116, 160, 247, 316, 318, 370, 378,
Armstrong, Bowen, Gestring, Howell, Nelson

Longhor sculpin
Myoxocephalus octodecemspinosus

22, 51,115, 118, 316, 318, 370,
Armstrong, Bowen, Gestring, Howeli, Nelson

Shorthorn sculpin

22, 51, 316, 370, .

Myoxocaphalus scorpius Armnstrong, Bowen, Gestring, Howell, Nelson
White perch 51, 115, 116, 160, 370, 378, 392,

Morone ameticana Armstrong, Bowen, Gestring, Howell, Nelson
Striped bass 51, 66, 116, 117, 140, 370, 378,

Morone saxatilis Armstrong, Bowen, Gestring, Howell, Nelson
Bluafish 51, 117, 287, 327, 370, 378,

Pomatomnus saltatrix Armstrong, Bowen, Gestring, Howsell, Naelson, Short
Scup 51, 200, 318, 370,

Stanotomus chrysops Armstrong, Bowen, Gestring, Howell, Nelson
Tautog 22,29, 51, 316, 318, 370,

Tauloga onitis Armstrong, Bowen, Gestring, Howell, Nelson, Short
Cunner 22, 29, 51, 115, 1186, 160, 316, 318, 370, 378,

Tautogolabrus adspersus Amstrong, Bowen, Gestring, Howall, Nelson
Qcaan pout 51, 116, 318, 370,

Macrozoarces americanus Ammnstrong, Bowen, Gestring, Howell, Nelson
Rock gunnel 22, 51,115, 116, 316, 318, 360, 370, 378,

Pholis gunnellus Armstrong, Bowen, Gestring, Howell, Nelson

Amarican sandlance
Ammodyles americanus

22, 30, 31, 51, 160, 306, 316, 318, 347, 370, 378, 382,
Armstrong, Bowen, Gesiring, Howell, Nelson

Peprilus triacanthus

Atlantic mackeral 22, 51,117, 318, 318, 370,
Scomber scombrus Armstrong, Bowan, Gestring, Howell, Nelson
Butterfish 22, 51, 316, 318, 370,

Armstrong, Bower, Gestring, Howell, Nelson

Windowpane flounder
Scophthalmus aquosus

51, 115, 116, 318, 370, 378,
Armstrong, Bowen, Gestring, Howell, Nelson

American plaice
| Hippoglossoides platessoides

22, 51, 316, 318, 370,
Armstrong, Bowen, Gestring, Howali, Nelsen

Winter flounder
Pleuronectes americanus

22, 27,863,115, 1186, 160, 275, 316, 318, 378,
Ammstrong, Bowen, Gestring, Howell, Nelson, Short

Yellowtail flounder
Plsuronectes ferrugineus

22, 51, 316, 318, 370,
Armstrong, Bowen, Gestring, Howell, Nelson

Smooth flounder

22, 27,51, 115, 116, 234, 246, 316, 318, 370, 378,
Armstrong, Bowen, Gestring, Howsll, Nelson

Pleuronectes putnami

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

Species Merrimack River

Blue mussel 203, 205, 267, 310, 311, 314, 318, 343,
Mytilus edulis Bowen, Deegan, lwanowicz

Sea scallop 203, 267, 295, 303, 314, 318,
Placopecten magelianicus Bowen, Deegan, Iwanowlcz

Amaerican oystar
Crasgsosirea virginica

203, 205, 267, 314, 318, 371,
Bowen, Deegan, Iwanowicz

Northern quahog 203, 205, 267, 314, 393,
Msrcsnaria mercenaria Bowen, Deegan, lwanowicz

Softshell clam 61, 203, 2085, 267, 308, 314, 318,
Mya arenaria Bowen, Deegan, lwanowicz

Grass shrimp 9, 213, 312, 433,
Palaemonetes pugio Bowen, iwanowicz

Northern shrimp 26, 182, 332, 380, 433,
Pandalus borealis Bowen, lwanowicz

Savenspine bay shrimp 99, 100, 178, 318,
Crangen seplemspinosa Deegan, lwanowicz

American lobster 135, 151, 188, 203, 205, 257, 314, 318,
Homarus americanus Bowen, Deegan, iwanowicz

Jonah crab 75, 208, 205, 314, 318, 433,
Canicer borealis lwanowicz

Atlantic rock crab 62, 75, 203, 205, 314, 318, 433,
Cancer irroratus Deegan, lwanowicz

Grean crab 50, 203, 314, 318, 355, 428, 433,
Carcinus maenus Bowen, Deegan, Iwanowicz

Green sea urchin
Strongvlocentrotus droebachiensis

314,372,
Bowen, lwanowicz,

Melanegrammus aeglefinus

Spiny dogfish 51, 84, 92, 202, 205, 304, 320, 321, 3586, 370,
Squalus acanthias Bowan, Iwanowicz,

Skates 51, 84, 205, 318, 320, 321, 356, 370,
Aaja spacies Bowen, Deegan, lwanowicz

Shortnose sturgeon 84, 106, 161, 209, 210, 370,
Acipsenser bravirostrum Deegan, Iwanowicz, Keiffer

Atlantic sturgeon 84, 161, 205, 209, 210, 370, 405,
Acipenser oxyrhynchus Deegan, Iwanowicz, Keilfer

American eel 137, 184, 205, 314, 339, 358, 370,
Anguilla rosirata Bowan, Deegan, Iwanowicz

Bluaback herring 51, 84, 197, 203, 205, 261, 294, 314, 339, 370,
Alosa aestivalis Bowen, Iwanowicz, Keiffer, Stolte

Alewife 51, 84, 203, 205, 251, 264, 314, 339, 370,
Alosa pseudoharengus Bowen, lwanowicz, Keiffer, Stolte

American shad 51, 108, 126, 197, 314, 320, 321, 356, 370, 427,
Alosa sapidissima Bowen, Deegan, lwanowicz, Keiffer, Stolte

Atlantic menhaden 51, 339, 354, 370,
Brovoortia tyrannus Bowen, Deegan, Iwanowicz, Keiffer

Atlantic herring 51, 102, 208, 249, 318, 339, 370, 381, 416,
Clupea harengus Bowen, lwanowicz

Rainbow smeit 61, 62, 84, 203, 205, 298, 314, 318, 339, 370,
Osmmerus mordax Bowen, Iwanowicz, Keiffer

Atlantic salmon 24, 25, 51, 84, 109, 126, 197, 314, 370, 401,
Salmo salar Bowen, Deegan, lwanowicz, Keiffer, Stolte

Atlantic cod 51, 84, 205, 318, 320, 321, 338, 356, 370,
Gadus morhua Bowen, Deegan, Iwanowicz

Haddock 51, 84, 203, 320, 321, 3586, 370,

Bowen, Desgan, Iwanowicz

Silver hake

&1, 84, 318, 320, 321, 339, 356, 370,

Merluccius bilinearis Bowen, Deegan, Iwanowicz
Atlantic tomcod 84, 205, 338, 339, 356, 370, 398,
Microgadus tomood Bowen, Deegan, 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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Species

Merrimack River, continued

Myoxocephalus octodecemspinosus

Pollock 51, 84, 203, 269, 318, 339, 370,
Pollachius virens Bowen, Deegan, Iwanowicz

Red hake 51, 84, 203, 205, 265, 318, 320, 321, 339, 356, 370,
Urophycis chuss Bowan, Deegan, lwanowicz

White hake 51, 84, 203, 205, 265, 318, 358, 370,
Urophycis tenuis Bowen, Deagan, lwanowicz

Mummichogs 2, 51, 84, 208, 205, 318, 370,
Fundulus heterociitus Bowen, Deegan, lwanowicz

Silversides 51, 84, 95, 96, 141, 203, 205, 370,
Menidia spacles Bowen, Deegan, Iwanowicz

Fourspine stickleback 28, 51, 84, 205, 318, 370, 439, 440,
Apeltos quadractis Bowen, lwanowicz

Threespine stickleback 28, 51, 203, 205, 339, 370, 434, 439, 440,
Gaslarosteus _aculealus Bowen, iwanowicz

Ninespine stickleback 28, 51, 84, 203, 205, 370, 439, 440,
Pungitius pungitius Bowan, lwanowicz

Nerthern pipefish 51, 84, 203, 205, 248, 338, 370,
Syngnathus fuscus Bowen, Desgan, iwanowicz

Northern searobin 51, 84, 339, 350,
Prionotus carolinus Bowen, iwanowicz

Grubby 51, 84, 247, 339,
Myoxocephalus aensus Bowan, Deegan, wanowicz

Lenghorn sculpin 51, 84, 205, 235, 339, 370,

Bowen, Deegan, lwanowicz

Shorthorn sculpin
Myoxocaphalus scorpius

51, 84, 235, 339, 356, 370,
Bowen, lwanowicz

White perch B1, 84, 203, 205, 370, 392,
Morone americana Bowaen, lwanowicz, Keiffer

Striped bass 51, 56, 84, 140, 197, 203, 320, 321, 370, 426,
Moroneg saxatilis Bowen, Deegan, lwanowicz, Kaiffer

Bluefish 51, 84, 320, 321, 327,
Pormatomus saltatrix Bowen, Deegan, lwanowicz

Scup 51, 84, 280, 318, 320, 321,
Stenotomus chrysops Bowen, Deegan, iwanowicz

Tauteg 29, 51, 84, 339, 3586, 370,
Tautoga onitis Bowen, Deegan, lwanowlcz

Cunner 29, 51, 84, 339, 356, 370,
Tautogolabrus adspersus Bowen, Deegan, Iwanowicz

QOcean pout 51, 84, 318, 370,
Macrozoarces americanus Bowsn, lwanowicz

Rock gunnel 51, 84, 339, 370,
Pholis gunneilus Bowen, Deegan, lwanowicz

American sandlance 30, 84, 203, 205, 314, 318, 339, 347, 370, 430,
Ammodytes americanus Bowen, Deegan, Iwanowicz

Atlantic mackerel 51, 84, 203, 314, 318, 320, 321, 339, 370,
Scomber scombrus Bowan, lwanowicz

Butterfish 51, 84, 296, 297, 318, 320, 321, 370,
Peapiilus triacanthus Bowen, lwanowicz

Windowpane flounder 51, 205, 318, 320, 321, 339, 358, 370,
Scophthalmus aguosus Bowen, Deegan, lwanowicz

Amarican plaice
Hippoglossoides platessoides

51, 84, 203, 320, 321, 339, 370,
Bowen, lwanowicz

Winter flounder
Pleuronectes americanus

51, 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, lwanowicz

Smooth flounder
Plauronectes putnami

51, 203, 318, 370,
Bowen, lwanowicz

Numbers correspond to references listed in Appendix 6, pp. 201-221.
Names correspond to individuals listed in Appendix 5, pp. 197-192.
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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 scallop 10, 13, 74, 82, 143, 190, 191, 193, 295, 320, 321,
Placopecten magellanicus Chase, Deagan, Robinsen

American oyster
Crassostrea virginica

10, 13, 82, 143, 371,
Chase, Deagan, Robinson, Toner

Northern quahog 10, 13, 82, 143, 393,
Mercanaria mercenatia Chase, Deegan

Softshell clam 10, 13, 82, 143, 308,
Mya arenaria Chase, Deegan, Robinson, Toner

Grass shrimp 9,10, 112, 213, 312, 420, 433,
Palaesmonetes pugio Chase, Deegan

Northern shrimp 10, 74, 112, 182, 193, 320, 321, 380, 433,
Pandailus borealis Chase

Sevenspine bay shrimp 10, 112, 176, 433,
Crangon septemspinosa Chase, Lawton, Scherer

Amaerican lobster 11, 13, 74, 82, 132, 133, 134, 135, 136, 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 borealis Chase, Scharer

Atlantic rock crab 10, 13, 52, 82, 143, 190, 191, 193, 394, 433,
Cancer irroralus Chase, Deegan, Scherer

Green crab 80, 112, 433,
Carcinus maenus Chase, Deegan

Green sea urchin
Strongylocentrotus droebachiensis

10, 112, 372, 385,
Chase

Spiny dogfish 10, 13, 51, 74, 82, 88, 127, 143, 180, 191, 193, 202, 356,
Squalus acanthias Carriea, Chase, Deegan, Ross

Skates 10, 13, 51, 74, 82, 84, 127, 143, 190, 191, 193, 358,
Raja spacies Garriea, Chase, Deegan, Lawton, Ross

Shortnose sturgeon 13, 51, 82, B4, 88, 106, 127, 143, 161, 190, 191,
Adipenser bravirostrum Brady, Carriea, Chase, Deegan, Ross

Atlantic sturgaon 13, 51, 82, 127, 143, 190, 191,
Acipenser oxyrhynchus Brady, Camiea, Chase, Deegan, Ross

Amarican eal 13, 51, 82, 84, 88, 127, 137, 143, 152, 184, 190, 191, 356,
Anguilla rostrata Brady, Carriea, Chase, Chisholm, Deegan, Ross

Blueback herring 13, 19, 51, 74, 82, 84, 127, 143, 150, 191, 183, 320, 356,
Alosa aestivalis Boreman, Carriea, Chasa, Deegan, Ross

Alewife 13, 51,74, 82, 84, 127, 143, 190, 191, 193, 320, 356,
Alosa pseudoharengus Boreman, Carriea, Chase, Deegan, Ross

American shad 13, 51, 82, 84, 88, 127, 143, 190, 191, 193, 320, 321,

Alosa sapidissima

Boreman, Cariea, Chase, Deegan, Ross

Atlantic menhaden

13, 51, 82, 112, 127, 143, 190, 191, 163,

Brevoortia tyranntis 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, Cattiea, Chase, Deegan, Ross

Atlantic cod 10, 13, 51, 82, 84, 112, 127, 143, 180, 191, 193,
Gadus morhua Carriea, Chase, Deegan, Lawton, Ross

Haddock 11, 13, 51, 53, 74, 82, 84, 88, 127, 143, 190, 191, 193, 193, 320, 321, 356,
Melanogrammus aeglefinus Carriea, Chase, Deegan, Ross )

Silver hake 10, 13, 51, 74, 82, 88, 127, 143, 190, 191, 183, 356,
Merluccius bilinearis Carriea, Chase, Deegan, Ross

Atlantic tomcod 10, 13, 51, 82, 84, 88, 127, 143, 190, 191, 356, 398,
Microgadus tomecod Carriea, Chasae, Deegan, Ross

Numbers correspond 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

Pollack 10, 13, 51, 82, 84, 112, 127, 143, 190, 191, 183,
Pollachius virens Carriea, Chassa, Deegan, Lawton, Ross

Red hake 10, 13, 51, 82, 84, 127, 143, 190, 191, 193, 189, 320,
Urophyels chuss Cameia, Chase, Deegan, Ross \

White hake 10,13, 51, 74, 82, 84, 88,127, 143, 190, 191, 193,
Urophvels tenuis Carreia, Chase, Deegan, Ross

Mummichogs 2,10, 13, 51, 82, 84, 88, 127, 143, 190, 191,
Fundulus heteroclitus Carreia, Chase, Chisholm, Deagan, Scherer

Silversides 10, 13, 61, 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,
Apsltes quadracus Carreia, Chase, Chisholm, Deegan

Threaspine stickleback 10, 13, 51, 82, 84, 88, 127, 143, 439, 440,
Gasterosteus aculeatus Carreia, Chase, Chisholm, Deegan

Ninespine stickleback 10, 13, 51, 82, 84, 88, 127, 143, 439, 440,
Pungitius pungitius Carreia, Chasa, Chisholm, Deegan

Northern pipefish 10, 13, 51, 82, 84, 88, 127, 143, 180,191,
Syngnathus fuscus Carreia, Chase, Deegan

Northern searcbin 10, 13, 51, 82, 84, 88, 127, 143, 190, 191, 193,
Prionotus carolinus Carreia, Chase, Deegan, Ross

Grubby 10, 13, 51, 82, 84, 88, 127, 143, 190, 191,
Myoxocephalus aeneus Carreia, Chase, Deegan, Ross

Longhormn sculpin
Myoxocephalus octodscemspinosus

10,13, 51, 82, 84, 88, 127, 143, 190, 191, 183,
Carreia, Chase, Deegan, Ross

Shorthorn sculpin

10, 183, 51, 82, 84, 88, 127, 143, 190, 191, 193,

Myvoxocephalus scorplus Carreia, Chase, Deegan, Ross

White perch 10, 13, 51, 82, 84, 88, 127, 143, 190, 191, 356,
Morone americana Beoreman, Carreia, Chase, Deegan, Boss

Striped bass 10, 13, 51, 82, 84, 127, 143, 180, 191,
Morone saxatilis Boreman, Carreia, Chase, Deegan, Ross

Bluefish 10, 13, 51, 82, 84, 127, 143, 190, 191, 193, 199, 320,
Pomatomus saltatrix Borerman, Carreia, Chase, Deegan, Lawton, Ross

Scup 10, 13, 51, 82, 84, 127, 143, 190, 191, 193, 320, 321,
Stenotomus chrysops Carreia, Chase, Deagan, Ross

Tautog 10, 13, 51, 74, 82, 84, 88, 127, 143, 190, 191,
Tauicga onitis Carreia, Chase, Deegan, Ross

Cunner 10, 13, 51, 82, 84, 112, 127, 143, 190, 191, 193,
Tautogolabrus adspersus Carreia, Chase, Deegan, Lawton, Ross

Ocean pout 10,13, 74, 82, 88, 112, 127, 143, 190, 191, 193, 320, 321,
Macrozoarcas americanus Caireia, Chase, Deegan, Lawton, Ross

Rock gunnel 10, 13, 51, 82, 84, 88, 127, 143, 190, 191, 193,
Pholis gunnellus Carreia, Chase, Deegan,

American sandlance 10, 13, 51, 82, 84, 88, 127, 143, 190, 191, 193,
Ammodytas americanus Carreia, Chase, Deegan,

Atlantic mackerel 10, 13, 51, 82, 84, 127, 143, 190, 191, 1983, 320, 321,
Scomber scombrus Carreia, Chase, Deegan, Lawton, Ross

Butterfish 10, 13, 51, 82, 84, 127, 143, 190, 191, 193, 320, 321,
Paprilus triacanthus Carreia, Chase, Deegan, Ross

Windowpane flounder 10,13, 51, 82, 84, 112, 127, 143, 190, 191, 193,
Scophthalmus aquosus Carreia, Chase, Deegan, Lawton, Ross

American plalce
Hippoglossoides platessoides

10, 13, 51, 74, 82, 88, 127, 143, 190, 191, 193, 320, 321,
Carreia, Chase, Deegan, Ross

Winter flounder
Pleuronectes americanus

10, 13, 51, 82, 84, 112, 127, 143, 190, 191, 193,
Carrela, Chase, Deagan, Lawton, Ross

Yallowtail flounder
Plsuronectes ferrugineus

10, 13, 51, 74, 82, 88, 127, 143, 190, 191, 193, 320, 321,
Carreia, Chase, Deegan, Ross

Smooth flounder
Pleuronectes putnami

10, 13, 51, 82, 88, 127, 143, 370,
Carreia, Chase

Numbers correspond 10 references listed in Appendix 6, pp. 201-221,
Names correspond to individuals listed in Appendix 5, pp. 197-188.
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Appendix 4, continued. Table of references and personal communications

Species Boston Harbor

Blue mussel 14, 81, 131, 190, 191, 198, 204, 310,
Mytilus edulis Chase, Hubbard, Robinson, Truchon, Toner

Sea scallop 14, 81, 131, 190, 191, 198, 204, 205,
Placopecten magelianicus Chase, Hubbard, Robinsen, Truchon

American oyster
Crassostrea virginica

14, 81, 131, 198, 204, 371,
Chase, Hubbard, Toner

Northem quahog 14, 81, 131, 198, 204, 393,
Mercenaria 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,
Palaemonetes pugio Chase, Hubbard
Northern shrimp 112, 131, 182, 194, 380, 433,
Pandalus borealis Hubbard, Chase
Sevenspine bay shrimp 10, 112, 131, 178, 194, 433,
Crangon septemspinosa Chase, Hubbard

Arnerican lobster
Homarus americanus

10, 112, 131, 133, 134, 135, 136, 188, 190, 191, 194, 257, 433,
Chasa, Estrella, Hubbard, Scherer, Truchon

Jonah crab 10,112, 131, 190, 191, 194, 433,
Cancer borealis Chase, Hubbard, Scherer

Atlantic rock crab 10, 52, 112, 131, 190, 191, 194, 433,
Cancar irroratus Chase, Hubbard, Scherer

Green crab 10, 50, 112, 131, 154, 433,
Carcinus maenus Chase, Hubbard, Scherer, Truchon

Green sea urchin
Strongylocentrotus droebachiensis

10,81, 131,198, 204, 372,
Chasae, 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,
Aaja species Chase, Howe, Hubbard, Ross, Scherer
Shorntnosa sturgeon 51, 81, 84, 127,131, 181, 173, 194, 198, 204,
Acipenser brevirostrum Brady, Chasa, Howe, Hubbard, Rosgs, Scherer
Atlantic sturgeon 51, 81, 84, 127, 131, 161, 173, 184, 198, 204, 405,
Acipenser oxyrhynchus Brady, Chase, Howe, Hubbard, Ross, Scherar
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
Alewife 11, 81, 127, 131, 173, 194, 198, 204, 261, 262,
Alosa pseudoharengus Boreman, Brady, Chase, Howe, Hubbard, Scherer
Amarican shad 11, 61, 81, 84, 127, 131, 173, 191, 194, 198, 204, 261, 262,
Alosa sapidissima Boreman, Brady, Chase, Howe, Hubbard, Ross, Scherer
Atlantic menhaden 11, 81, 127,131, 173, 194, 198, 204, 261,

Brevoortia tyrannus

Chase, Howe, Hubbard, Ross, Scherar

Atlantic herring

11, 81, 127, 131, 173, 194, 198, 204, 261,

Clupea harenguis Chase, Hows, 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, 178, 194, 198, 204,
Salmo salar Boreman, Brady, Chase, Howe, Hubbard, Ross, Scherer
Atlantic cod 51, 81,127,131, 173, 194, 198, 204, 261, 262,
Gadus morhua Chase, Hows, Hubbard, Ross, Scherer
Haddock 51, 81, 84, 127, 131, 173, 191, 194, 198, 204,

Melanogrammus aeglefinus

Chase, Howe, Hubbard, Ross, Scherer

Silver hake
Meriuccius bilinearis

51, 81,127, 131, 173, 194, 198, 204, 261, 262,
Chase, Howe, Hubbard, Ross, Scherer

Atlantic tomecod
Microgadus tomeod

51, 81, 127,131, 173, 194, 198, 204, 261, 262,
Chase, Howe, Hubbard, Scherer

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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Species Boston Harbor, continued

Pollock 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,
Urophvdis tenuis Chase, Howe, Hubbard, Ross, Scherar
Mummichogs 51, 81,127, 131,173, 194, 198, 204, 261, 262,
Fundulus heteroclitus Chase, Hubbard, Scherer, Howe ,
Silversides 11, 81, 84, 127, 131, 173, 194, 198, 204, 261, 262, 51,
Menidia species Chase, Hubbard, Scherer, Howe ,
Fourspine stickleback 11, 51, 81, 84, 127, 131, 173, 194, 198, 204,
Apoltas quadracus Chase, Howe, Hubbard, Scherer
Threespine stickleback 11, 51, 81,127, 131, 173, 194, 198, 204, 261, 262,
Gasterosteus aculeatus Chase, Hubbard, Scherer, Howa
Ninespine stickleback 11, 51, 81, 84, 127,131, 173, 194, 198, 204,
Pungitius pungitius Chase, Howe, Hubbard
Northern pipefish 51, 81, 84, 87, 127,131, 173, 194, 198, 204, 261, 262,
Syngnathus fuscus Chase, Howe, Hubbard, Scherer
Northern searobin 51, 81, 127, 131, 173, 194, 198, 204, 261, 262,
Prionotus carolinus Chass, Howe, Hubbard
Grubby 51, 81,127,131, 173, 194, 198, 204, 281, 262,
Myoxocephalus agneus Chase, Howea, Hubbard, Scherer
Longhom sculpin 51, 81,127, 131, 173, 194, 198, 204, 261, 262,
Myoxecephalus octodecemspinosus | Chase, Howe, Hubbard, Scherer
Shorthorn sculpin 51, 81,127, 131, 173, 184, 198, 204, 2681, 262,
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, 184, 198, 204, 262,
Morone saxatilis Boreman, Brady, Chase, Howe, Hubbard, Ross, Scherer
Biuefish 11, 81,127,131, 173, 194, 198, 204, 261, 262,
Pomatomus saltatrix Boreman, Chase, Howe, Hubbard, Ross, Scherer
Scup 51, 81,127, 131, 173, 194, 198, 204, 261, 262,
Stenotomus chrysops Chase, Howe, Hubbard, Scherer
Tautog 51, 81,127,131, 173, 194, 188, 204, 261, 262,
Tautoga onilis Chase, Howe, Hubbard, Ross, Scherer
Cunner 51, 81,127,131, 173, 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 gunnel 51, 81, 84, 127,131, 173, 191, 194, 198, 204,
Pholis gunneilus Chase, Hows, Hubbard, Scherer
American sandlance 51, 81, 84,127, 131, 173, 191, 194, 198, 204,
Ammodyles ameticanus Chase, Howe, Hubbard, Scherer
Atlantic mackerel 11, 81, 127, 131, 173, 194, 198, 204, 261, 262,
Scomber scombrus Chase, Howe, Hubbard, Ross, Scherer
Butterfish 11, 81,127, 131, 173, 194, 188, 204, 261, 262,
Paprilus triacanthus Chase, Howe, Hubbard, Ress, Scherer
Windowpane flounder 51, 81,127, 131,173, 194, 198, 204, 261, 262,
Scophthalmus aquosus Chase, Howe, Hubbard, Ross, Scherer
American plaice 51, 81,84, 127,131, 173, 191, 194, 198, 204,
| _Hippoglossoides platessoides Chase, Howe, Hubbard, Ross, Scherer
Winter flounder B, 81, 127, 131, 173, 194, 198, 204, 261, 262,
Pleuronecies americanus Chase, Hubbard, Ross, Scherer, Truchon, Howe
Yellowtail flounder 61, 81,127,131, 173, 184, 198, 204, 261, 262,
Pleuronectes ferrugineus Chase, Howe, Hubbard, Ross, Scherer
Smeoth flounder 51, 81, 84, 127, 131, 173, 194, 198, 204, 370,
Pleuronsctss putnami Chase, Howe, Hubbard, 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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Appendix 4, continued. Table of references and personal communications

Species Cape Cod Bay

Blue mussel 11, 103, 112, 180, 191, 199, 310,
Mytilus edulis Collings, Deegan, Kelly, Lawton, Toner

Sea scallop 11, 74,103, 112, 190, 191, 189, 295, 321, 320,
Placopecten magellanicus Kelly

American oyster 11, 103, 112, 199, 371,
Crassostrea virginica Kelly, Toner

Northern quaheg 11, 103, 112, 199, 393,
Moercsenaria mercenaria Deagan, Kelly, Toner

Softshell clam 11, 103, 112, 199, 308,
Mya arenaria Deegan, Kelly, Toner

Grass shrimp 9,11,112, 213, 312, 429, 433,
Palaamonstes pugio Deegan, Kelly

Northern shrimp 11, 74, 112, 182, 320, 321, 380, 433
Pandalus borealis Collings, Kelly

Sevanspine bay shrimp 11, 74,112, 176, 183, 433,
Crangon septemspinosa Deegan, Kelly

American lobster

1,11, 88,108, 112, 133, 134, 135, 136, 183, 188, 190, 191, 199, 242, 257, 268, 320, 321

Homarus americanus 433, Scherer, Estrella, Kelly, Cellings
Jonah crab 11, 103, 112, 190, 191, 199, 245, 394, 433,
Cancer borealis Kelly
Atlantic rock crab 11, 52, 103, 112, 183, 190, 191, 198, 245, 304, 433,
Canocer irroratus Kelly
Grean crab 11, 103, 112, 183, 199, 245, 433,
Cardinus maenus Kelly, Desgan
Green sea urchin 11, 112, 372, 395,
Strongylocentrotus droebachiensis | Kelly

Melanogrammus aeglefinus

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, 278, 320, 321,
Raja spacies Currier, Deagan, Kelly, Ross

Shortnose sturgeon 11, 61, 84, 103, 106, 112, 161, 199, 245,
Acipenser bravirostrum Brady, Currier, Deegan, Kelly, Ross

Atlantic sturgeon 11, 103, 112, 198, 245, 181, 405, 51, 84, 320, 321,
Acipenser oxyrhynchus Brady, Currier, Deegan, 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, Kelly, Scherer

Alewife 11,51,74,84,103, 112, 190, 191, 199, 245, 284, 320, 321,
Alosa pssudoharengus Boreman, Currier, Deegan, Kelly, Scherer

American shad 11, 51, 84, 103, 108, 112, 180, 191, 199, 320, 321, 427,
Alosa sapidissima Boreman, Brady, Deegan, Curiier, Kelly, Ross

Atlantic menhaden 11, 51, 74, 84, 89, 103, 112, 190, 191, 199, 245, 320, 321, 354,
Brevoortia tyrannus Deegan, Collings, Currier, Kelly, Ross, Scherer

Atlantic herring 11, 51, 74, 84, 103, 112, 183, 190, 191, 199, 208, 245, 320, 321,
Clupea harengus Collings, Currier, Deegan, Kelly, Ross, Scherar

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, Curier, Kelly, Ross, Scherer

Atlantic cod 11, 51, 74, 84, 89, 103, 112, 190, 191, 199, 245, 320, 321,
Gadus morhua Collings, Currier, Deegan, Kelly, Ross, Scherer

Haddock 11, 61, 53, 74, 84, 103, 112, 190, 191, 199, 245, 320, 321,

Collings, Currier, Deegan, Kelly, Ross, Scherer

Silver hake

11, 51, 74, 84, 89, 103, 112, 190, 191, 199, 245, 320, 321,

Merlucdius bilinearis Collings, Currier, Deegan, Kelly, Ross, Scherer
Atlantic tomcod 11, 51, 84, 103, 112, 183, 190, 191, 199, 245, 3398,
Microgadus tomeod Collings, Currier, Deegan, 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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Cape Cod Bay, continued

Pollock 11, 51, 84, 103, 112, 183, 190, 191, 199, 243, 245, 320, 321,
Poliachius virens Collings, Currier, Deagan, Kelly, Ross, Scherer

Red hake 11, 51, 74, 84, 89, 103, 112, 183, 190, 191, 189, 245, 265, 320, 321,
Urophycis chuss Coilings, Currier, Deegan, Kelly, Ross, Scherer

White hake 11, 51, 74, 84, 103, 112, 183, 190, 191, 199, 245, 265, 320, 321,
Urophycis tenuis Currier, Desegan, Kelly, Ross, Scherer

Mummichogs 2,11, 51, 84, 103, 112, 183, 199, 245,
Fundulus heterociitus Deegan, Currier, Kelly, Scherer

Silversides 11, 51, 84, 94, 108, 112, 141, 183, 190, 191, 199, 245,
Menidia species Deegan, Cunier, 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, 439, 440,
Gasterosteus aculealus Currier, Deegan, Kelly

Ninespine stickleback 11, 51, 84, 103, 112, 199, 439, 440,
Pungitius pungitius Currier, Kelly

Northern pipefish 11, 51, 84, 103, 112, 183, 109, 245, 248,
Syngnathus fuscus Currier, Deegan, Kelly, Scherer

Northern searobin
Prionotus carolinus

11, 51, 84, 89, 103, 112, 180, 191, 199, 245, 350,
Callings, Currier, Deegan, Kelly, Scherar

Grubby
Myoxocephalus aeneus

11, 51, 84, 89, 103, 112, 190, 191, 199, 245, 247,
Collings, Currler, Deegan, Kelly, Scherer

Longhor sculpin
_Myoxocephalus octodecemspinosus

11, 51, 84, 89, 103, 112, 190, 191, 199, 245,
Collings, Currier, Deegan, Kelly, Scherer

Shorthorn sculpin
Myoxocephalus scorpius

11, 51, 84, 89, 103, 112, 190, 191, 189, 245,
Collings, Curriar, Deegan, Kelly, Scherer

White perch 11, 51, 84, 103, 112, 199, 245, 392,
Morone americana Brady, Currier, Kelly, Ross, Scherer

Striped bass 11, 51, 56, 84, 103, 112, 140, 199, 245, 243, 320, 321,
Morone saxatilis Boreman, Brady, Currier, Deegan, Kelly, Ross, Scherer

Bluefish 11, 51, 74, 84, 103, 112, 199, 243, 245, 320, 321, 327,
Pomatomus saftatrix Boreman, Currier, Deegan, Kelly, Ross, Scherer

Scup 11, 51, 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,
Tautoga onitis Collings, Currier, Deegan, Kelly, Lawton, Ross, Scherer

Gunner 11, 28, 51, 84, 89, 103, 112, 183, 190, 191, 1989, 243, 245,
Tautogolabrus adspersus Collings, Currier, Deegan, Kelly, Ross, Scherer

Ocean pout 11, 51,74, 84, 103, 112, 190, 191, 199, 245, 320, 321,
Macrozoarces americanus Currier, Deegan, Kelly, Scherer .

Rock gunnel 11, 51, 84, 89, 103, 112, 190, 191, 189, 245, 360,
Pholis gunnellus Collings, Cumiar, Deegan, Kelly, Scherer

American sandlance
Ammodyies americanus

11, 30, 51, 84, 89, 103, 112, 183, 190, 191, 199, 245, 382,
Currier, Deegan, Kelly, Scherer

Atlantic mackeral 11, 49, 51, 74, 84, 89, 91, 103, 112, 190, 191, 199, 245, 320, 321, 330,
Scomber scombrus Cdliings, Currier, Deegan, Kelly, Ross, Scherer

Butterfish 11, 51, 74, 84, 89, 103, 112, 190, 191, 199, 245, 296, 320, 321,
Peprilus triacanthus Currier, Dasgan, Kelly, Ross, Scherer

Windowpane flounder 11, 51, 74, 84, 89, 103, 112, 183, 180, 191, 199, 245, 320, 321, 410,
Scophthalmus aquosus Collings, Currier, Deegan, Kelly, Ross, Scherer

American plaice 11, 51, 74, 84, 103, 112, 190, 191, 199, 245, 89, 320, 321,
Hippoglossoides platessoides Collings, Currier, Deegan, Kelly, Ross, Scherer

Winter flounder 11, 51,63, 74, 84, 89, 103, 112, 183, 190, 191, 199, 245, 275, 320, 321, 342
Pleuronectas americanus Collings, Curier, Deegan, Kelly, Ross, Scherer

Yellowtail flounder
Plauronactes ferrugineus

11, 51, 74, 84, 89, 103, 112, 190, 191, 199, 245, 320, 321, 322,
Collings, Cutrier, Deegan, Kelly, Lawton, Ross, Scherer

Smooth flounder
Pleuronectes putnami

11, 51, 103, 112, 198, 370,
Currier, Kelly, 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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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.

Chisholm, 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, Gollege 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 Massachusetts’/NOAA 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
Massachusetts 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 Bocthbay 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, South Portland, ME

Biology Dept., Campbell University, Buies Creek, NC

Bedford Institute of Oceanography, Dartmouth, NS
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Harris, L.

Howe, A.

Howelt, W. H.

Hubbard, W.

Hurst, J.

lwanowicz, R.

Jessop, B.
Kelly, B.
Kieffer , M.
Knowlton, 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., University 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 Boothbay Harbor, ME
Canadian Dept. of Fisheries and Oceans, St. Andrews, NB
Massachuseits Division of Marine Fisheries, Sandwich, MA
Maine Dept. of Marine Resources, West Boothbay Harbor, 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, Crono, 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. Andrews, 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, B.

Truchon, S.

Van Guelpen, L.

Environmental Sciences Dept., University of Massachusetts, Boston, MA
Dept. of Fisheries and Wildlife, 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 Marine 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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