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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.
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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
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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
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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

27 M - Mating.



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
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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 P