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1. Project Summary 
_____________________________________________________________________________ 
Objectives: The objective of this project was to develop an interactive desktop tool to allow 
users to query the SMAST video survey database for the Nantucket Lightship Closed Area 
(NLCA) and the western Great South Channel (GSC) and simultaneously access still images and 
video survey footage collected at each survey station. This system, called the Underwater Survey 
Viewer (USV), is user-friendly and uses readily available software. Further, we initiated work on 
a portable USV to facilitate use by off-site working groups (e.g. New England Fisheries 
Management Council Plan Development Teams) or in educational outreach programs. 
______________________________________________________________________________ 
Methodology: We used an Avid Express Pro HD: Real Time Film and Video Editing® (2004 
Avid Technologies Inc.) system with the Avid Mojo® digital nonlinear accelerator to convert 
2,800 individual analog video clips to digital clips. Each clip and still image was linked to the 
SMAST video survey database using ESRI ArcGIS® software. To support interpretation of video 
and still imagery accessed through the USV, we use the video survey species identification and 
reference guide. Users will be given an introduction to the use of the USV, provided with the 
reference guide and access to the published scientific literature derived from the SMAST video 
survey. 
 
Conclusions:  

1. The 6 harvest cruises proposed in grant NOAA/ NA05NMF4540012 were completed 
during the summer of 2005.  

2. We successfully converted the analog survey footage of the NLCA (204 stations) and the 
western Great South Channel (496 stations) to digital clips. 

3. The digitized video clips and still images were renamed and hyperlinked to the SMAST 
video survey database in ArcGIS® and the USV system has been in use at SMAST since 
September 2006.  

____________________________________________________________________________ 
Rationale: The research completed under this grant, coupled with our ongoing work, has the 
potential to greatly enhance our understanding of marine benthic communities simply by making 
video footage and still imagery accessible alongside georeferenced survey data. In addition, the 
development of the desktop USV is the first step towards a web-based system which will greatly 
expand the accessibility of these data. 
______________________________________________________________________________ 
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2.  Description of the issue/problem 
 
Beginning in 1999, we conducted a visual census of surficial substrates and megabenthos in 
offshore sea scallop, Placopecten magellanicus, beds using underwater video in a centric, 
systematic, quadrat survey design. We have examined 172,848 quadrats, viewing >250,000 m2 
of sea floor along 60,000 km2 of continental shelf. These data are used to map surficial substrates 
and megabenthos, assess the impacts of a short term sea scallop fishery, produce an identification 
key for megabenthos and substrates, and provide fishery managers spatially explicit sea scallop 
density and size distribution information (Stokesbury 2002, Stokesbury et al. 2004, Stokesbury 
and Harris 2006) . Presently, the SMAST video survey database consists of information collected 
from one digital still image extracted from each analog video sample. A great deal of information 
remains on the analog video tapes, but it is difficult to access in a timely fashion.  
 
Project goals and objectives:  
The objective of this project was to develop an interactive desktop tool to allow users to query 
the SMAST video survey database for the NLCA and the GSC and access still images and video 
survey footage collected at each station. Further, we initiated work on a portable USV system to 
facilitate use by off site working groups (e.g. New England Fisheries Management Council Plan 
Development Teams) or in educational outreach programs. 
 
The problem addressed:  
To allow interactive data mapping and access to still imagery and video footage we created the 
underwater survey viewer (USV) (Figure 1). The USV system is a desktop PC-based tool located 
at the University of Massachusetts Dartmouth School for Marine Science and Technology 
(SMAST) which links the video survey database with the still images and video footage using 
ESRI ArcGIS® software.  
 
3. Approach 
 
We have completed the 6 harvest cruises proposed in grant NOAA/ NA05NMF4540012.  Table 
1 is a time-line listing the cruises completed. 
 
Table 1. The 6 harvest trips were all completed before the end of the fishing year (2/28/05), the 
date below is the one on the checks received by the University (Support Document 1). 
 

Date F/V conducting harvest cruise 
1/25/2005 Huntress 
1/31/2005 Edgartown 
1/25/2005 Frontier 
1/31/2005 Venture 
1/31/2005 Celtic 
1/31/2005 Stardust 

 
Before each cruise I contacted Mr. Pete Christopher or Mr. Don Frie of the NMFS who provided 
a letter of authorization for the research and harvest cruises and notified the Coast Guard of our 
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activities. Upon returning to port I contacted the NMFS again and provided an account of the 
cruise. 
 
USV 
To make the analog footage available we converted the video samples to individual digital video 
clips using used an Avid Express Pro HD: Real Time Film and Video Editing® (2004 Avid 
Technologies Inc.) system with the Avid Mojo® digital nonlinear accelerator. Each clip and still 
image was linked to the present SMAST video survey data set using an ArcGIS® based 
interactive map. To support interpretation of video and still imagery accessed through the USV, 
and to help users understand the video survey sampling design we use the video survey species 
identification and reference guide. 
  
Results 
 
USV 
We proposed to develop the USV using the 2004 Nantucket Lightship Closed Area (NLCA) 
video survey (816 samples) but were able to expand the system to include the 2004 Western 
Great South Channel (GSC) survey making over 2,800 sampling locations available (Figures 1 
and 2).  This system provides immediate access to data, still images and video footage for 9059 
m2 of sea floor covering 1099 km2. Presently, the desktop USV system is available for use at 
SMAST. A laptop based portable USV system is being tested by a graduate student examining 
skates (Figure 3) 
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Figure 1. The USV allows information to be visualized in an interactive GIS map, which links 
data to the 3.235 m-2 (upper) and the 0.8m-2 (lower) digital still images of the sea bed from the 
video survey (NLCA Station 547 Quadrat 1). A color coding system identifies species; here 
scallops are shown with red dots. 
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Figure 2. The digital footage from Station 14 Quadrat 2 in the GSC (highlighted red) playing 
through the USV interactive GIS map using Windows Media Player®.   
 
 
 

 
 
 
 
Portable USV 
Presently, a MS student is using a laptop based version of the USV to examine the effects of the 
SMAST video pyramid on skate behavior (Figure 3). The USV is an integral part of the skate 
behavior sampling because it allows for immediate access to the survey footage by selecting only 
clips in which skate are present and allowing the viewer to watch each clip at the click of a 
button. 
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Figure 3. A. Graduate student Alyssa MacDonald uses the portable USV system to examine 
skate behavior. B. The survey footage (highlighted red) playing through the USV using 
QuickTime®.  
A. 

 
B. 
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Species identification and reference guide 
To support the analysis of the video survey footage and the standardization of image processing 
we developed a species identification and reference guide (Figure 4; Support document 2). The 
guide is key to the interpretation of video and still imagery accessed through the USV and will 
help users understand the video survey sampling design.  
 
The video survey species identification reference guide is a 76 page document with detailed 
information on over 29 species groups. The primary purpose of this document is species 
identification for video surveys and as such it is a work in progress. We have drawn heavily from 
the descriptions found in Scott and Scott’s Atlantic Fishes of Canada, Bigelow and Schroeder’s 
Fishes of the Gulf of Maine, Pechenik’s Biology of the Invertebrates, Martinez’s Marine Life of 
the North Atlantic, and Gosner’s A Field Guide to the Atlantic Seashore. The scientific names 
are from the American Fisheries Society’s Common and scientific names of fishes from the 
United States, Canada, and Mexico, 6th edition, and from the Integrated taxonomic information 
system. 
 
Figure 4. Sea scallop section of the SMAST video survey species identification reference guide. 
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Evaluation 
 
Benefits and contributions to management decision making:  
This project focuses on information accessibility. The SMAST video survey continues to provide 
critical spatially and temporally specific information for assessments of the sea scallop stock and 
benthic habitat.  Prior to developing the USV, the survey information is accessible in the form of 
primary literature, special reports, presentations and testimony. The design of the video survey 
permits a very unique process for examining and evaluating scientific information. That is, 
before, during and after data analysis the raw footage and imagery of the sea bed can be viewed 
based on its geographical location.  
 
To make the USV available and applicable to fisheries management we are soliciting input from 
the Chairpersons of the Scallop and Habitat Plan Development Teams of the New England 
Fisheries Management Council. We will incorporate their comments and continue development 
of a portable USV. 
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flatfish of the North Atlantic


32  •  windowpane and summer flounder


Flatfishes are easily distinguished
from other species by their unusual
morphology.  As juveniles they swim
upright, but during development the
skull twists and one eye migrates so that
both eyes are on the same side of the
fishes’ head.  Fish with both eyes on
the right side are termed righteyed, and
those with both on the left are lefteyed.
The mouth retains much of the same
position and is described as opening
sideways.  The adult flounder is very
compressed laterally and lies flat on one
side of the body.  The anal and dorsal
fins run the length of the body and are
roughly similar in size so that from
above a flatfish is fairly symmetrical.


There are five families of flatfish
represented in the North Atlantic: the
Bothidae or lefteye flounders, the
Scopthalmidae or turbots, the
Paralichthyidae or sand flounders, the
Pleuronectidae or righteye flounders,
and the Achiridae or American soles.
Some of the flatfish observed in the
video survey include: windowpane,
summer flounder, fourspot flounder,
American plaice (not pictured), witch
flounder, yellowtail flounder, and win-
ter flounder.


The windowpane is a lefteyed flat-
fish with a nearly round body, a project-
ing lower jaw, and a bony knob on the
chin.  The eyed side is a translucent
greenish olive, slightly red, or light slate
brown and mottled darker and paler,
usually dotted with irregular shaped
brown spots.  Windowpanes can reach
51 cm and weigh over 1 kg, but average
25-30.5 cm.  They can be found in the
coastal waters off eastern North
America, ranging from the Gulf of St.
Lawrence to Florida, but they are most
abundant on Georges Bank and in the
New York Bight.  The windowpane is
often distiguished from other lefteyed
flatfish by the free fin rays at the begin-
ning of the dorsal fin, and the pelvic fin
being almost continuous with the anal
fin.


The summer flounder is a lefteyed
flatfish characterized by a narrow body
and large mouth with 16-28 strong ca-
nine teeth on the eyed side.  They are
one of the most variable flatfishes with
respect to color and often adapt their
pattern to match the ground.  Summer
flounder contain shades of brown, gray,
or drab, but can adopt a wide variety of
tints.  These flatfish can reach 61 cm in
length and up to 2.6 kg in weight for
males, and 94 cm and 13.4 kg for fe-
males.  Summer flounder range from
Nova Scotia to South Carolina, and
possibly Florida, and are most often
found south of Cape Cod.


Fourspot flounder are lefteyed, and
like the summer flounder, are narrow-
bodied with a large mouth that extends
below the posterior margin of the lower
eye.  The lower jaw contains seven or
eight moderate canine teeth on each
side, while the upper jaw has four or
five canine teeth along with numerous
smaller teeth.  The fourspot flounder is
marked with four large eye spots that
are edged in a paler color.  Two spots
are anterior to the caudal peduncle and
the other two are found midbody.  The
rest of the flatfish is mottled gray or
brown.  The maximum length of a
fourspot flounder is 45 cm, with an
average adult length of 25-30 cm.
Fourspot flounder can be found rang-
ing from the eastern part of Georges
Bank to Tortugas, Florida.


The witch flounder, a righteyed flat-
fish, is very thin with an elliptical out-
line, a body two and a half to three times
as long as it is broad, and a very small
mouth.  Witch flounder are brown or
russet gray on the eyed side and much
less variable in color than most flatfish.
They are either uniform in color or have
dark transverse bars, with the pectoral
and pelvic fins often the same hue as
the body.  Witch flounder can reach a
maximum length of 78 cm and average
30.5-51 cm in the Gulf of Maine.  The
witch flounder are found in moderately


deep water on both sides of the North
Atlantic and are reported as far north as
the Strait of Belle Isle and as far south
as Cape Hatteras.


The winter flounder is a righteyed
flatfish with an oval body that is ap-
proximately two and a quarter times as
long (to the base of the caudal fin) as it
is wide.  They have a small mouth, which
does not extend back to the eye, and a
broader caudal peduncle and tail as com-
pared to other small flatfish.  As with
most flatfish, winter flounder vary their
color according to the bottom substrate,
but they are often a shade of muddy or
reddish brown, olive, or dark slate on
the eyed side.  Winter flounder can be
plain, mottled, or definitely marked by
small and large spots a shade darker than
the general color.  Those found on
Georges Bank often have a reddish hue
compared to those caught inshore.  Win-
ter flounder range from 31-38 cm in
length and 0.7-0.9 kg inshore, and larger
specimens are found on Georges Bank.
The range of the winter flounder extends
along the Atlantic coast of North
America from Windy Tickle, Labrador
to Georgia, but they are most abundant
in waters from the Gulf of St. Lawrence
to the Chesapeake Bay.


The yellowtail flounder is a
righteyed flatfish  nearly half as broad
as it is long and oval in shape.  The dor-
sal outline of the head is much more
deeply concave than any other Gulf of
Maine flatfish and the eyes are very
close set.  Yellowtail flounder are con-
stant in their coloration and are brown
or slaty olive, shaded with red on the
eyed side and fins, and marked with
rusty colored irregular shaped spots.
The caudal fin, and the dorsal and anal
fin margins are yellow.  As a medium
sized flatfish, the males average 30-47.6
cm and the females average 39.4-55.3
cm, with the maximum being 62.7 cm.
Yellowtail flounder range from the La-
brador side of the Strait of Belle Isle to
the lower part of the Chesapeake Bay.







Classification:
Phylum: Chordata
Class: Actinopterygii
Order: Pleuronectiformes
Family: Paralichthyidae


Right:  This small camera image shows a
summer flounder resting on a sandy bottom
amid a few starfish in quadrat 2 of station 790
in the Mid-Atlantic during the 2003 survey.
Image: 790ST_2Q_MA4_03_S1


 Scophthalmus aquosus and Paralichthys dentatus  •  33


Classification:
Phylum: Chordata
Class: Actinopterygii
Order: Pleuronectiformes
Family: Scophthalmidae


Left:  This windowpane is seen in the small
camera in quadrat 3 of station 131 in Closed
Area I during the 2001 survey.
Image: 131ST_3Q_CAI_01_S1


windowpane
Scophthalmus aquosus (Mitchill, 1815)


summer flounder
Paralichthys dentatus (Linnaeus, 1766)







Classification:
Phylum: Chordata
Class: Actinopterygii
Order: Pleuronectiformes
Family: Pleuronectidae


Left:  This small camera image shows a winter
flounder resting on sand with shell debris, in
quadrat 2 of station 65 on Georges Bank
during the 2003 survey.
Image: 065ST_2Q_GB1_03_S1


34  •  fourspot flounder, winter flounder, witch flounder, and yellowtail flounder


winter flounder
Pseudopleuronectes americanus (Walbaum, 1792)


Classification:
Phylum: Chordata
Class: Actinopterygii
Order: Pleuronectiformes
Family: Paralichthyidae


Right:  This small camera image shows a
fourspot flounder partially buried on a sandy
bottom in quadrat 4 of station 340 on Georges
Bank during the 2004 survey.
Image: 340ST_4Q_GB3_04_S1


fourspot flounder
Paralichthys oblongus (Mitchill, 1815)







Paralichthys oblongus, Pseudopleuronectes americanus, Glyptocephalus cynoglossus, and Limanda ferruginea  •  35


Classification:
Phylum: Chordata
Class: Actinopterygii
Order: Pleuronectiformes
Family: Pleuronectidae


Right:  This yellowtail flounder is seen in the
large camera on a sandy bottom next to several
sea scallops, in quadrat 1 of station 401 in
Closed Area I in 2004.
Image: 401ST_1Q_CAI_04_L1


Classification:
Phylum: Chordata
Class: Actinopterygii
Order: Pleuronectiformes
Family: Pleuronectidae


Left:  This witch flounder was seen in the large
camera resting amid shell debris on a sandy
bottom in quadrat 4 of station 923 on Georges
Bank during the 2003 survey.
Image: 923ST_4Q_GB5a_03_L1


yellowtail flounder
Limanda ferruginea (Storer, 1839)


witch flounder
Glyptocephalus cynoglossus (Linnaeus, 1758)







sea scallop
Placopecten magellanicus (Gmelin, 1791)


Classification:
Phylum: Mollusca
Class: Bivalvia
Order: Osteroida
Family: Pectinidae


The sea scallop, or giant scallop, is
a commercially important bivalve spe-
cies that can be found in continental
shelf waters from Pistolet Bay, New-
foundland and the north shore of the
Gulf of St. Lawrence to Cape Hatteras,
North Carolina.  The normal depth dis-
tribution of sea scallops is between 18-
110 m, but in the northern portion of
their range they are found in waters as
shallow as 2 m.  Sea scallops prefer tem-


Above: This large camera image taken from quadrat 1 of station 547 in the Nantucket Light Ship Area during the 2004 survey shows fifty large
scallops with bryozoan and hydrozoan growth.  Image: 547ST_1Q_GSCNLSA_04_L1


36  •  sea scallop


peratures of around 10° C, and sudden
temperature changes as a result of shift-
ing thermocline positions may be re-
sponsible for mass mortality events as
temperature shifts may affect escape re-
actions, thus resulting in increased pre-
dation.


Sea scallops are most abundant in
sand/gravel substrates, and cannot tol-
erate silty conditions.  Thus, scallops
are often found in areas with fast mov-
ing currents, although very high flow
rates are not ideal for feeding.  Sea scal-
lops are filter feeders, capturing food
particles from the water column by fil-
tering them through their gills.  They
consume phytoplankton, suspended
prey, and small benthic animals on the


seafloor, as well as ingesting detritus
while feeding.


Unlike many other bivalves, scallops
exhibit swimming behavior; this propul-
sion is achieved by contracting the large
adductor muscle to force water out of
the rear of the shell between the top and
bottom portions of the mantle.  How-
ever, the extent of their movements is
limited in scope, and thus movement of
the planktonic larval phase is primarily
responsible for observed shifts in scal-
lop distribution over their range.


Scallops are dioecious,
gonochoristic, broadcast spawners;
therefore, successful sexual reproduc-
tion requires close proximity and coor-
dinated time of gamete release between


20 cm







Placopecten magellanicus  •  37


Above:  This small camera image shows sea
scallops with sponge growth on the top shells
over sand and gravel, seen in quadrat 2 of
station 278 on Georges Bank in 2003.
Image: 278ST_2Q_GB2_03_S1


Right:  This side camera image captures sea
scallops swimming in quadrat 1 of station 450
in the Mid-Atlantic during the 2003 survey.
Image: 450ST_1Q_MA3_03_side


Below:  This surface image shows a tagged sea
scallop with bryozoan and hydrozoan growth.


scallops of opposite sex.  Following
spawning and egg fertilization, the eggs
incubate in the water column prior to
hatching.  The newly hatched
trocophore larvae live in the water col-
umn for 30-40 days, and shell secretion
begins at the end of the trocophore stage.
The larvae then enter the veliger stage
and attach themselves to the substrate
for 5-15 days before becoming juve-
niles.  When the juveniles attain a size
of approximately 240-300 um, they sink
to the seafloor and attach to the sub-
strate using a byssal thread.  Unlike
mussels, a bivalve species that remains
attached by byssal threads throughout
their lifetime, adult sea scallops lose the
ability to produce byssal secretions and
are mobile, as described above.


Newly settled (spat) and juvenile


scallops are preyed upon by crabs, star-
fish, gastropods, and bottom-feeding
fish, while adult scallops are consumed
primarily by sea stars, especially
Asterias vulgaris.  Adults are often
found in depressions on the seafloor,
which aids in filter feeding and protec-
tion.  By covering themselves with sand,
scallops may reduce sea star predation
and the settlement of sessile inverte-
brates on their shell because the sand
prevents the adherence of the sea stars’
tube feet and the attachment structures
of bryozoans, hydrozoans, and sponges.


Large aggregations of scallops are


10 cm







Above: This large camera image shows a high density of juvenile scallops in quadrat 1 of station 281 in the Mid-Atlantic during the 2003 survey.
Image: 281ST_1Q_MA2_03_L1


38  •  sea scallop


termed ‘grounds’, whereas smaller
groups of scallops on the grounds are
known as ‘beds’.  The precise mecha-
nisms which allow sea scallops to be
distributed in such an aggregated way
are not well known, but studies have
pointed towards substrate preferences,
fertilization needs, and advection dur-
ing the planktonic phase.  High densi-
ties of scallops support a valuable com-
mercial scallop industry, particularly on
Georges Bank and the Mid-Atlantic.


Scallops are harvested primarily us-
ing dredges but also with trawls.  The
most common dredge type used in the
United States is the New Bedford scal-
lop dredge.  This dredge consists of a
bag made up of metal rings and a cut-
ting bar, which creates a pressure wave
that keeps the dredge off the bottom.
Tickler chains and rock chains are at-
tached to the bottom of the dredge and
flip the scallops into the bag.  The top
of the bag is always covered with a twine


panel to allow groundfish to escape. The
scallops are shucked at sea and the ad-
ductor muscles (meats) only are bagged
and brought in for processing and sale.
In 2003, landings of sea scallops were
approximately 25,000 mt, with a value
of $229 million USD.


The entire US sea scallop fishery is
managed by the New England Fishery
Management Council (NEFMC) under
a fishery management plan (FMP)
implemented in 1982.  The areas of
Georges Bank closed to protect ground-
fish in 1994 (Closed Area I, Closed Area
II, and the Nantucket Lightship Closed
Area) overlap with traditional scallop
fishing grounds, so scallop management
plan amendments and frameworks are
often issued in conjunction with the
Northeast Multispecies FMP amend-
ments and frameworks.


The management plan outlines tar-
get biomass and fishing mortality esti-
mates for the stock, and provides mecha-


nisms to help achieve those targets, in-
cluding area closures, effort and gear
restrictions, crew size reductions, and
special access programs.  Scallop bio-
mass has increased both on Georges
Bank and in the Mid -Atlantic since the
fishery management plan was adopted
in 1982.  In particular, scallop biomass
has increased in the Georges Bank Ma-
rine Protected Areas, established in
1994, to the highest densities ever re-
corded.


Recent updates to the Sea Scallop
FMP have focused on opening ground-
fish closed areas to scallop fishing dur-
ing certain times of the year.  These
openings require detailed groundfish
bycatch assessment and monitoring.
Also, current management efforts seek
to protect Essential Fish Habitat (EFH)
by implementing closures specifically
for that purpose.


20 cm
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Right:  This small camera image shows several
sea scallop clappers on a sandy bottom in
quadrat 2 of station 83 on Georges Bank in
2004.    Image: 083ST_2Q_GB1_04_S1


Left:  This surface image shows a  sea scallop
clapper.


Left:  This small camera image shows a high
density of juvenile sea scallops in quadrat 1 of
station 281 in the Mid-Atlantic in 2003.
Image: 281ST_1Q_MA2_03_S110 cm







clams and mussels
Classification:
Phylum: Mollusca
Class: Bivalva


Like the sea scallop, clams and mus-
sels are also bivalve  mollusks.  Bivalves
are characterized by a hinged shell with
two valves that are connected by a
springy ligament, a laterally compressed
body and foot, a lack of cephalization
(concentration of nervous and sensory
structures in one region of the body), a
spacious mantle cavity, a sedentary
lifestyle (except scallops), and the ab-
sence of a radula/odontophore feeding


Above:  This image shows a dense mussel bed on a sandy bottom with a large sea star from quadrat 4 of station 540 on Georges Bank in 2004.
Image: 540ST_4Q_GB5_04_L1


40  •  clams and mussels


complex found in gastropod mollusks,
such as moonsnails or whelks.  The shell
hinge is dorsal, and the openings ven-
tral.  The earliest shell growth of the
bivalve is a bulge near the hinge called
the umbo; concentric growth rings ex-
tend out from the umbo.  These rings
can sometimes be used to estimate the
mollusk’s age since shell growth pat-
terns are seasonal, although the rings
may vary in size depending on water
temperature and chemistry.


Most bivalves are gonochoristic
(have separate sexes), broadcast spawn-
ers.  The eggs are fertilized in the water
and develop into planktonic larvae,
which settle into various forms of
benthic existence.


Sea scallops are fairly unique in
their swimming behavior among
bivalves; mussels typically attach to a
hard surface using byssal threads.  The
byssal gland secretes a proteinaceous
liquid that hardens when exposed to
seawater.  Clams typically burrow into
a substrate, such as sediment or wood,
for protection.  This burrowing process
is accomplished by extending the foot,
contracting the adductor muscle (which
holds the shell together), and then con-
tracting the pedal retractor muscle
(which goes from the foot to the shell.
This sequence of contractions pushes
sediment out of the way and forces the
animal down into the substrate.


Bivalves feed by filtering water
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Above:  A clam, clam clapper and a jacknife
clapper are all seen in the small camera on a
gravel bottom, in quadrat 4 of station 324 on
Georges Bank during the 2003 survey.
Image: 324ST_4Q_GB2_03_S1


Right:  This side camera image shows a clam
clapper with bryozoan and hydrozoan growth
in quadrat 3 of station 64 on the northern
portion of Georges Bank in 2004.
Image: 064ST_3Q_GBN_04_side


Left:  This surface image shows a northern


horsemussel clapper.


through their gills.  Food particles are
then transported through the gills into
the mouth, and through the digestive
tract.


Bivalves observed during the video
survey (in addition to the sea scallop)
include the northern horsemussel,
Modiolus modiolus, northern quahog,
Mercenaria mercenaria, and the Atlan-
tic jacknife, Ensis directus.


10 cm







northern moonsnail
Euspira heros (Say, 1822)


Classification:
Phylum: Mollusca
Class: Gastropoda
Order: Neotaenioglossa
Family: Naticidae


Above:  A northern moonsnail was observed with sand dollars on a sandy bottom in the large camera, in quadrat 2 of station 236 on Georges
Bank during the 2003 survey.  Image: 236ST_2Q_GB2_03_L1_moonsnail


42  •  northern moonsnail


The northern moonsnail is found
from the Gulf of St. Lawrence to North
Carolina.  It has a thick shell with five
whorls and a low spire.  The shell open-
ing is oval in shape, and the operculum
is thin, brown, and rough.  The foot of
the northern moonsnail is gray and ex-
tremely large.  The moonsnail uses its
large foot to search for suitable mollus-
can prey in the sand.  When prey are
located, the moonsnail drills a hole into
the prey’s shell using its radula, releases
digestive enzymes into the shell, and
sucks out the contents.


Northern moonsnail sand collars are
often seen in the survey as well.  These
collars are formed as the moonsnail uses
mucus to mold its secreted, ribbon-like


egg mass around its shell.  Other gas-
tropods and green sea urchins prey on
the eggs.
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Left:  This small camera image shows a
northern moonsnail with two hermit crabs on a
sandy bottom in quadrat 2 of station 446 on
Georges Bank during the 2003 survey.
Image: 446ST_2Q_GB3_03_S1


Right:  A northern moonsnail crawled in front
of the side camera in quadrat 4 of station 536
on Georges Bank during the 2003 survey.
Image: 536ST_4Q_GB3_03_side


Left:  This surface image shows a northern
moonail under water.
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American lobster
Homarus americanus  H. Milne Edwards, 1837


Classification:
Phylum: Arthropoda
Class: Malacostraca
Order: Decapoda
Family: Nephropidae


The American lobster is one of the
easiest arthropods to identify.  The body
is divided into two sections, the cepha-
lothorax (head/thorax) and the abdomen
(tail).  The left pincer has rounded teeth
and is larger and more stout, while the
sharp right pincer is thinner and pointed.
The lobster has two pairs of antennae,
one pair long and one pair short, and a
pair of eyes located on top of short and
flexible stalks.  There are three pairs of


Above: This large lobster was observed in the large camera in quadrat 1 of station 327 on Georges Bank during the 2004 survey.  Image:
327ST_1Q_GB3_04_L1


44  •  American lobster


walking legs and swimmerets found on
each segment of the tail.  The broad tail
fin (telson) is used for swimming in re-
verse.  The American lobster ranges in
color from greenish brown to orange,
but can also be blue, white, or red.  They
can grow to 122 cm in length and 23 cm
in height.


American lobsters can be found on
both rocky and sandy bottoms in shal-
low water and at depths to 610 m, from
Labrador to North Carolina.  As a noc-
turnal creature, lobsters can be found
in crevices during the daytime and out
preying on crabs, sea stars, urchins,
worms, and other animals found on the
sea floor at night.  During the summer,
lobsters migrate to inshore waters where


they are caught in traps for commercial
sale.  Larger individuals can migrate over
hundreds of miles during the summer,
before returning to deeper water in the
winter.


Like many arthropods, lobsters shed
their exoskeleton (molt) in order to
grow.  The new shell forms underneath
the old one, but is soft immeadiately af-
ter molting has occured.   Over the ten
days or so that it takes for the exoskel-
eton to harden, lobsters are vulnerable
to predation by larger animals such as
cod, haddock, goosefish, striped bass,
and sharks.  In their first year, lobsters
can molt up to ten times, but after the
fourth year only once.  In Cape Cod
waters, lobsters will molt twice a year.


20 cm







Homarus americanus  •  45


Left:  This one clawed lobster was seen in the
small camera in quadrat 1 of station 221 in the
northern portion of Georges Bank in 2004.
Image: 221ST_1Q_GBN_04_S1


Right:  This large lobster was observed in front
of the side camera in quadrat 1 of station 327
on Georges Bank in 2004.
Image: 327ST_1Q_GB3_04_side


Left:  This surface image shows a large
American lobster caught during a research trip.
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Atlantic rock crab and Jonah crab
Cancer irroratus  Say, 1817 and Cancer borealis  Stimpson, 1859


Classification:
Phylum: Arthropoda
Class: Malacostraca
Order: Decapoda
Family: Cancridae


The two rock crabs found in the At-
lantic are the Atlantic rock crab and the
Jonah crab.  Both rock crabs, like all
true crabs, have 4 well-developed pairs
of walking legs, a toothed shell with a
distinction between marginal teeth (lat-
eral or behind eyes) and frontal teeth
(between eyes), and the eye socket (or-
bit) has a tooth on either side.  The At-
lantic rock crab is identified by having
a broad and convex carapace inundated


Above:  This rock crab seen on a large boulder in the large camera in quadrat 3 of station 647 on Georges Bank during the 2003 survey.  Image:
647ST_3Q_GB4_03_L1


46  •  Atlantic rock crab and Jonah crab


by fine granulations.  The marginal edge
contains nine rounded, successively-
pointed teeth with a short groove be-
tween each tooth.  The carapace is of-
ten yellowish in color, but can range
from brick red to purple red to purple
with brown dots and may grow up to 13
cm in width.  The Jonah crab is identi-
fied by an oval-shaped carapace with a
finely granular surface.  There are three
frontal teeth and nine jagged marginal
teeth with deep indented margins on ei-
ther side of the orbit.  The four pairs of
walking legs are short and hairy with
black tips.  The carapace is often brick
red with a yellowish ventral surface and
up to 10 cm in length and 15 cm in
width.


Both rock crabs can be found on
rocky shores and bottoms, intertidally
to 790 m.  The Atlantic rock crab is
found from the Arctic to South Caro-
lina and the Jonah crab can be found
from Nova Scotia to Florida, primarily
in salinities greater than 22 ppt.  The
Atlantic rock crab is commonly found
in the intertidal area, while the Jonah
crab is most often found in deeper wa-
ters.  Both crabs are caught as by-catch
in lobster pots and highly edible, sold
both as whole crabs or as disjointed
large claws.


Rock crabs, like most crabs, are
scavengers on dead animals, but they
will also eat any live prey they are able
to catch.
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Left:  A rock crab seen in the small camera with
dense detritus in quadrat 3 of station 31 on
Georges Bank during the 2003 survey.
Image: 031ST_3Q_GB1_03_S1


Right:  A rock crab crawled in front of the side
camera in quadrat 1 of station 108 in the Mid-
Atlantic during the 2003 survey.
Image: 108ST_1Q_MA1_03_side


Left:  This surface images shows a Jonah crab
caught during a research cruise.
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hermit crabs


Classification:
Phylum: Arthropoda
Class: Malacostraca
Order: Decapoda
Family: Paguridae


 Diogenidae
 Parapaguridae


Above: Two large hermit crabs seen in the large camera with sand dollars on a sandy bottom from quadrat 3 of station 389 on Georges Bank in
2004.  Image: 389ST_3Q_GB4_04_L1


48  •  hermit crabs


Hermit crabs are a familiar animal
easily recognized by the fact that they
carry around a discarded snail shell to
protect their unarmored abdomen.  The
first pair of legs have claws, and only
two pairs of walking legs are fully de-
veloped.  The other two pairs of legs are
highly modified and very small.  Her-
mit crabs can be found anywhere from
intertidally to deeper depths, some spe-
cies up to 490 m.  Hermit crabs can be
found from the Artic to Florida, though
range varies by species.


Hermit crabs are able to leave their
shells at will, and when given an assort-
ment of empty shells, they will quickly


change shells to be able to find the ideal
fit.  Studies have demonstrated that they
prefer shells not compromised by break-
age or gastropod drilled holes.  A her-
mit crab is able to maintain a strong hold
on its shell using rasps on the telson and
uropods.  Their hold is so strong that it
often cannot be extracted without caus-
ing injury to the hermit crab.
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Left:  This small camera image shows a large
hermit crab on a sandy bottom with gravel
from quadrat 3 of station 61 in the Great South
Channel during the 2002 survey.
Image: 061ST_3Q_GSC1_02_S1


Right:  This large hermit crab crawled in front
of the side camera in quadrat 2 of station 72 on
Georges Bank during the 2004 survey.
Image: 072ST_2Q_GB1_04_side


Left:  This surface image shows a left-handed
hermit crab under shallow water.
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sea stars
Asterias species  Linnaeus, 1758


Classification:
Phylum: Echinodermata
Class: Asteroidea
Order: Forcipulatida
Family: Asteriidae


Asteriid sea stars can be distin-
guished from other sea stars, with the
exception of the genus Leptasterias, by
two main characteristics.  Asteriid sea
stars have four rows of tube feet while
other sea stars have only two rows, and
their skin has tiny pedicellariae found
scattered or in clusters.  The Asteriids
have rough skin with various sized
spines and have no distinct marginal
plates or paxillae.


Above:  Large sea stars are seen with two large sea scallops and red hake on a sandy bottom in quadrat 2 of station 135 on Georges Bank
during the 2003 survey.  Image: 135ST_2Q_GB1_03_L1


50  •  sea stars


The Asterias species of sea stars can
be problematic for individual
indentification.  The Forbes’ Asterias,
A. forbesi, is common south of Cape
Cod and has a bright orange madreporite
(opening of the water vascular system).
The Boreal Asterias, A. vulgaris, is com-
mon north of Cape Cod and has a pale
yellowish madreporite. A. vulgaris has
a row of spines down the middle of the
upper surface of each arm, which A.
forbesi lacks.  These two species can
both vary in color from shades of olive,
brown, yellow, orange, red, or even
purple with the spines being paler in
color; the young can be almost white in
color.


Unlike other similar genera, species


of Asterias release free-floating eggs
which are fertilized externally and
young experience a complex metamor-
phosis.  During spawning, these
gonochoristic sea stars prop themselves
up on the tips of their arms and release
eggs from the top.


The diet of the Asterias sea stars
consists mainly of bivalves.  Sea stars
apply a constant force on the sides of
the shells (69-103 kilopascals).  Once
the mollusk fatigues, the sea star begins
to feed by everting its stomach through
its mouth and inserting it into the bi-
valve.  An opening of only 0.1 mm is
required to allow the sea star to feed.
The prey dies when digestive juices are
secreted and the sea star absorbs the liq-
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Above:  A high density of large sea stars seen
in the small camera  in quadrat 2 of station 135
on Georges Bank during the 2003 survey.
Image: 135ST_2Q_GB1_03_S1


Right:  This side camera image shows a group
of large sea stars preying upon a large sea
scallop in quadrat 4 of station 135 on Georges
Bank during the 2003 survey.


Image: 135ST_4Q_GB1_03_side


Left:  This surface image shows an Asterias
vulgaris sea star caught during a research
cruise.


uid meal that is formed within the shells.
Asterias species are the most famil-


iar sea stars on the North American coast
and can tolerate brackish water with
salinities of 15-20 ppt.  Asterias sea stars
are common in areas near jetties, pilings,
and rocky tide pools, but can also be
found on sandy or stony bottoms.  While
Asterias sea stars are primarily benthic
animals, they can free float in the water
column and drift in strong currents.
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smooth sunstar and spiny sunstar
Solaster endeca (Linnaeus, 1771) and Crossaster papposus (Linnaeus, 1767)


Classification:
Phylum: Echinodermata
Class: Asteroidea
Order: Spinulosida
Family: Solasteridae


The two common sunstars seen in
the video survey are the smooth sunstar
and the spiny sunstar.  The smooth
sunstar can normally be found with nine
to ten arms, but can have seven to four-
teen arms.  It has short paxillae and very
short spines covering the upper surface,
and has two rows of tube feet along the
underside of each arm.  They feed on
invertebrates and small sea stars and de-
velop directly from an egg without a free


Above: This large camera image shows a smooth sunstar on a sandy bottom along with a large boulder and complex habitat, seen in quadrat 2 of
station 851 on Georges Bank in 2003.  Image: 851ST_2Q_GB5a_03_L1


52  •  smooth sunstar and spiny sunstar


swimming larval stage.  Smooth sunstars
vary in color from reddish, pink, yel-
low, purple, or deep violet red, with yel-
lowish margins and a light yellow ma-
dreporite.  They average approximately
20 cm in radius,and can be found on
rocky bottoms subtidally to 273 m, from
the Artic to Cape Cod.


The spiny sunstar, Crossaster
papposus, is normally found with ten
to twelve arms, but has been seen with
eight to fourteen arms.  They have
bristles covering the upper surface with
the longest being found on the arms, and
two rows of tube feet on the underside
of each arm.  The spiny sunstar is con-
sidered an avid predator, found feeding
on invertebrates, including mollusks,


sea anemones, and other sea stars.  De-
velopment, as in the smooth sunstar, oc-
curs directly from an egg and does not
contain a free swimming larval stage.
The color of a spiny sunstar ranges from
red with white or red concentric bands
on the upper side and white on the un-
derside.  The average size is approxi-
mately 17.5 cm in radius.  The spiny
sunstar is found on rocky bottoms from
the Artic to New Jersey, subtidally to
depths of 303 m.
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Left:  A spiny sunstar seen through the small
camera on a hard bottom in quadrat 4 of
station 154 in the Great South Channel in 2000.
Image: 154ST_4Q_GSC_00_S1


Right:  A spiny sunstar alongside a longhorn
sculpin seen with the small camera on a
complex bottom in quadrat 4 of station 735 on
Georges Bank during the 2004 survey.
Image: 735ST_4Q_GB5_04_S1


Left:  This image shows a spiny sunstar (left)
and a smooth sunstar (right) above water.


smooth sunstar
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sand dollars
Echinarachnius parma (Lamarck, 1816)


Classification:
Phylum: Echinodermata
Class: Echinoidea
Order: Clypeasteroida
Family: Echinarachniidae


Sand dollars are echinoderms, a phy-
lum which also includes the sea stars,
brittle stars, sea cucumbers, and sea ur-
chins (also class Echinodea).  Unlike
other echinoderms, the ossicles that
compose the echinoid skeleton do not
move relative to one another; thus, they
form a rigid test, to which the calcium
carbonate spines are attached via a ball-
and-socket joint (sea urchins are the best
example of this, but sand dollars do have


Above:  This large camera image shows a high density of sand dollars on a sandy bottom as seen in quadrat 1 of station 446 in the Mid-Atlantic
during the 2004 survey.  Image: 446ST_1Q_MA3_04_L1


54  •  sand dollars


small spines as well).  Tube feet extend
in regular rows from pores in the test.
Sand dollars have pedicellariae, which
consist of two or three calcium carbon-
ate ossicles that function together like
jaws and are used for removing un-
wanted organisms and debris from their
surface.


All echinoids have a unique feed-
ing apparatus called an Aristotle’s lan-
tern, which is composed of ossicles and
muscles and protrudes from the mouth
to scrape food such as algae from solid
surfaces.  Unlike other echinoderms, the
echinoids do not possess a protrusible
stomach, but instead have a long, twisted
intestine, which digests and absorbs
food.  Like sea stars, echinoids have a


single madreporite opening to the wa-
ter vascular system.


The sand dollar species observed in
the video survey is the common sand
dollar.  This species is reddish purple
or brownish in color and can grow to 8
cm across  They live on sandy bottoms
from the low tide line to 1600 m deep,
from Labrador to Maryland.  The com-
mon sand dollar feeds on tiny bottom
food particles, and is consumed by
ocean pout, flounder, cod, and other
benthic fish.
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Left:  This high density of sand dollars, some
buried in the sand, was seen through the small
camera in quadrat 2 of station 5 on Georges
Bank during the 2003 survey.
Image: 005ST_2Q_GB1_03_S1


Right:  This large camera image shows a clear
division between the live and dead sand
dollars, seen in quadrat 2 of station 323 on
Georges Bank during the 2004 survey.
Image: 323ST_2Q_GB3_04_L1


Left:  This surface image shows two small sand


dollars seen in the viewing tank.
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lacy tube worm
Filograna implexa  Berkeley, 1828


Classification:
Phylum: Annelida
Class: Polychaeta
Order: Canalipalpata
Family: Serpulidae


Above:  This large camera image shows bundles of lacy tube worms over a sand and gravel bottom with bryozoan and hydrozoan growth in
quadrat 1 of station 277 on Georges Bank in 2003.  Image: 277ST_1Q_GB2_03_L1


56  •  lacy tube worm


The lacy tube worm is a sessile poly-
chaete that secretes a white, calcareous
tube.  The worm itself is purple to pink.
Although each individual is only 6 mm
long, and their tubes are only 1.6 mm in
diameter, clusters of tubes are visible in
the video survey images.  These clus-
ters may extend up to 30 cm across.


Filograna implexa, like other
serpulid worms, has a segmented body
and feathery branchial plumes, which
are used for filter feeding and respira-
tion.  One of these plumes is modified
into an operculum, which seals the
opening of the calcareous tube.  When
disturbed, serpulids will quickly with-
draw.


Filograna implexa can reproduce


both sexually and asexually via fission
inside its tube.  Following asexual fis-
sion, the new worm bores out through
the wall of the tube to form its own, new
tube.  In this way the individual worms
create a large, tightly interconnected
mass.


The lacy tube worm is a common
fouling species all along the Atlantic
coast of North America, found on rocks,
shells, and other hard structures from
below the low-tide line to 51 m.
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Left:  This small camera image shows the lacy
tube worm on a gravel bottom in quadrat 3 of
station 108 in the Great South Channel in 2000.


Image: 108ST_3Q_GSC_00_S1


Right:  The groups of lacy tube worm stand out
amid the bryozoan and hydrozoan growth in
this side camera image from quadrat 1 of
station 277 on Georges Bank in 2003.
Image: 277ST_1Q_GB2_03_side


Left:  This surface image shows the hard limy
tubing formed by the lacy tube worm.
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bryozoa and hydrozoa growth
Bryozoans and hydrozoans are


members of two separate phyla but are
considered together here as both types
of invertebrates have a plant-like appear-
ance and thus are hard to identify spe-
cifically when viewed in video survey
images.


Bryozoans (phylum Ectoprocta) are
mostly marine and always colonial.  The
colonies are nearly always attached to
some other organism or non-living struc-
ture, although a few species of bryozoan
live freely floating in the water column.
Bryozoans take on a variety of different
forms; generally speaking, some species
are flat and encrusting, whereas others
are erect and branching.  Both types are
observed on Georges Bank; although


Above:  This large camera image shows growth over a sandy bottom with shell debris in quadrat 1 of station 432
on Georges Bank in 2003.  Image: 432ST_1Q_GB3_03_L1


58  •  bryozoa and hydrozoa growth


probably impossible to view in video
images, encrusting bryozoans have been
documented on sea scallop shells
brought in live to the lab.  Bushy bryo-
zoans such as Flustra foliacea are easy
to see in video images.


Each individual within the bryozoan
colony is called a polypide, and each
polypide secretes a house around itself.
The house and the body wall of the
polypide that secretes it are collectively
called the cystid, and the non-living se-
creted part of the house only is called
the zooecium.  The entire individual,
including the polypide, the house-secre-
tion structures, and the zooecium, is
called a zooid.  The cystid is important
because the body wall portion can re-


generate and entire zooid.  Each zooid
may be regenerated multiple times dur-
ing its lifecycle.


Each zooid has a lophophore, which
is used for feeding.  The lophophore is
characterized by a ridge of cilated ten-
tacles, which lies around the mouth of
the zooid, the enclosed coelomic space
within the ridge, and the fact that the
anus is outside of the circle of tentacles.
The lophophore can be withdrawn into
the zooecium for protection.  Bryozo-
ans can be identified based on the shape
of the opening of the zooids and the
presence or absence of spines, as well
as by the arrangement of zooids and the
overall form of the colony.  Zooids may
be modified for different functions, such
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Above:  This side camera image shows dense
growth over the sea floor in quadrat 1 of
station 43 on the northern portion of Georges
Bank during the 2004 survey.
Image: 043ST_1Q_GBN_04_side


Left:  This surface image shows growth on a
rock in a viewing tank.


as reproduction, feeding, protection, or
cleaning the colony.


Bryozoan species brought in with
live sea scallops include Eucratea
loricata, Tricellaria ternate, Cribrilina
panctata, Flustra foliacea, and Electra
monostachys.


Hydrozoans are members of the phy-
lum Cnidaria, and are therefore related
to the anthozoans (sea anemones and
corals), scyphozoans (true jellyfish),
and the cubozoans (sea wasps).  All
members of the phylum possess cnidae,
which are explosive stinging organelles
produced by cells called cnidoblasts.
Various forms of cnidae (nematocysts
are one type) produce the stinging sen-
sation characteristic of Cnidarian spe-
cies, which can be deadly to humans in
rare cases and is most certainly damag-
ing to the animals’ prey.


Hydrozoans have a lifecycle that in-
cludes a sessile polyp morph and a free-
floating medusa morph.  Scyphozoans,
the true jellyfish, have a very similar life
history but are more often observed in
the medusa phase, whereas with hydro-
zoans, the polyp phase is dominant.  The
medusa phase is the sexual, reproduc-
ing stage of the lifecycle.  Medusae are
either male or female; eggs and sperm
are released into the water column where
they are fertilized and develop into
planula larvae.  The planula larva meta-
morphoses into a sessile polyp.  In co-
lonial hydrozoans, the larva gives rise
to multiple polyps, which are called
zooids.  These zooids are interconnected
and often attach to each other or to the
substrate by means of a stolon.  Both
the stolon and stalks of the colony are


surrounded by a perisarc.  If the perisarc
encases the feeding end of the zooid (the
hydranth), it is termed a hydrotheca.
Hydrozoan species are often classified
based on the presence or absence of a
hydrotheca (termed thecate or athecate).
Like the bryozoans, hydrozoan zooids
are often specialized for feeding, de-
fense, or reproduction.  Portions of the
colony, often specialized gonozooids,
produce medusoids, which develop at-
tached to the colony.  Sometimes the
medusae break off and become free
swimming mature adults, but in other
hydrozoan species the medusoid ma-
tures while still attached to the colony
so there is no free-floating stage.


Siphonophores, such as the Portu-
guese man-of-war, are a separate order
of hydrozoans that are free-floating ag-


gregations of polyp and medusoid
stages.  The hydrozoans observed in the
video survey are members of the order
Hydroida, which have the more typical
form and lifecycle described above.


Hydrozoan species identified from
scallop samples brought in to the lab
include Eudendrium capillare,
Diphasia fallax, Sertularia argentea,
and S. cupressina.







northern red anemone and
northern cerianthid


Urticina felina (Linnaeus, 1767) and Cerianthus borealis  Verrill, 1873


Classification: red anemone
Phylum: Cnidaria
Class: Anthozoa
Order: Actiniaria
Family: Actiniidae


Classification: cerianthid
Phylum: Cnidaria
Class: Anthozoa
Order: Ceriantharia
Family: Cerianthidae


Anemones are members of the class
Anthozoa, a group which also includes
the corals.  While scyphozoan jellyfish
are typically medusoid, and the polyp


Above:  This large camera image shows a northern red anemone on a large boulder in complex habitat, seen in quadrat 1 of station 994 on
Georges Bank in 2003.  Image: 994ST_1Q_GB5b_03_L1


60  • northern red anemone and northern cerianthid


is the dominant phase for most hydro-
zoans, anemones and corals completely
lack the medusoid stage and only ex-
hibit the sessile polyp stage.  Therefore,
in anemones, the polyp produces the ga-
metes, which are fertilized and become
the planula larva, which metamorpho-
ses into another polyp.  Anthozoans are
the only cnidarian class with feeding
larvae.  Most anthozoans are
gonochoristic, although some are se-
quential hermaphrodites.  Asexual re-
production by fission, where the polyp
splits to form two identical individuals,
is also possible.


Anemones will defend the area sur-
rounding them to keep other anemones,
including their conspecifics, from set-


tling nearby.  Two mechanisms are used
for defense.  Some anemones have spe-
cialized catch tentacles, while others
have specialized bands of cells around
the body called acrorhagi, which can be
extended out from the body column and
contain numerous nematocysts.


Although generally sessile, anemo-
nes are able to move from place to place
at speeds of up to several millimeters
per minute.  This is accomplished by
careful coordination of longitudinal and
circular muscle contractions and while
opening and closing the mouth to re-
lease water from the body cavity.  Other
species of anemones commonly live on
the backs of speedier types of inverte-
brates, and are thus adventitiously mo-
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Left:  Several northern cerianthids can be seen
on a sandy bottom with the small camera in
quadrat 2 of station 993 on Georges Bank
during the 2003 survey.
Image: 993ST_2Q_GB5b_03_S1


Right:  The side camera captures a northern
cerianthid out of its tube amid sand and shell
debris in quadrat 4 of station 994 on Georges
Bank during the 2003 survey.
Image: 994ST_4Q_GB5b_03_side


bile.
Two anemones observed in the video


survey are the northern red anemone and
northern cerianthid.  The northern red
anemone is 13 cm tall and 8 cm wide,
and is observed in various colors, in-
cluding red, orange, yellow, white, or
various combinations thereof.  It has
hundreds of tentacles in several rings
around the oral disk, which are armed


with nematocysts for capturing prey
items.  The northern red anemone ranges
from the Artic to Cape Cod, and lives
attached to rocks in protected places,
from the low tide line to 30 m.


The northern cerianthid does not
adhere to rocks, but rather buries itself
in the sand or mud.  It is about 5 cm tall
and 4 cm wide, with a brownish body
and a yellow-brown oral disk.  There are


two rows of tentacles around the mouth.
Like the northern red anemone, the
northern cerianthid also ranges from the
Artic to Cape Cod, but can be found at
greater depths, from 6 – 485 m.
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comb jellies


Above:  This large camera image shows a high density of ctenophores in the water at quadrat 3 of station 226 in the
Mid-Atlantic during the 2003 survey.  Image: 226ST_3Q_MA2_03_L1


62  •  comb jellies


The phylum Ctenophora consists of
fragile and transparent marine animals,
often referred to as comb jellies or sea
walnuts, that can be found floating in
coastal surface waters.  Their body
shape varies, but can be round, oval,
spherical, berry-like, or nut-like; by
weight, ctenophores are 95% water.
While ctenophores possess specialized
tissues, they do not have any of the true
organs found in more complex organ-
isms.


Comb jellies are composed of ex-
ternal plates made from fused cilia in
eight rows, resembling a comb.  These
rows of cilia are responsible for loco-
motion and allow the ctenophore to
swim, though they are primarily moved


through the water by tides and currents.
Rough seas can often cause ctenophores
to be washed on shore.


As predators of marine plankton,
ctenophores feed on other ctenophores,
eggs, copepods, and fish larvae.  When
swarming, a large number of cteno-
phores has the ability to nearly remove
all the planktonic life in that area.  The
ctenophores with tentacles use a sticky
substance to catch prey and do not have
nematocysts.


All ctenophores are hermaphroditic
and primarily spawn by shedding their
eggs and sperm from the mouth into the
water column, where fertilization takes
place.  The majority of the larvae are
planktonic, but some species will brood


their eggs.
Ctenophores are often known for


their beautiful colors, caused by cilia
beating rapidly and refracting light dur-
ing the day, and by the phosphorescent
cells in their bodies, which are visibile
at night.
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Left:  This small camera image contains a high
density of ctenophores in quadrat 2 of station
226 in the Mid-Atlantic in 2003.
Image: 226ST_2Q_MA2_03_S1


Right:  The side camera image shows the high
density of ctenophores inside the pyramid at
quadrat 2 of station 226 in the Mid-Atlantic in
2003.   Image: 226ST_2Q_MA2_03_side
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fig, nipple, finger,
and palmate sponges


Sponges are among the simplest of
animals, lacking specialized organs for
reproduction, digestion, respiration, ex-
cretion, or sensation.  They do not have a
nervous system and possess no true mus-
culature, and their form is often amor-
phous and asymmetrical.  About 98% of
sponges are marine.


Sponges are essentially stiffened, per-
forated bags of seawater.  The empty space
inside the sponge termed the spongocoel,
and it is lined with flagellated choano-
cytes, or collar cells, which capture food
particles and incoming sperm and also
maintain circulation of water inside the
sponge.  Below the choanocytes is a layer
called the mesohyl, which contains cells
called archaeocytes that digest food par-


Above:  This large camera image shows a fig sponge over a sandy bottom, seen in quadrat 4 of station 198 in the Mid-Atlantic during the 2004
survey.  Image: 198ST_4Q_MA2_04_L1
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ticles, store digested material, produce
gametes, and recognize cells that belong
to other sponges.  Specialized
archaeocytes also secrete the sponges’
structural elements, which may be calcar-
eous or siliceous spicules, or protein fi-
bers called spongin.  Spicules are often
used to identify sponge species.  The outer
layer of the sponge is composed of
pinacocytes, which form a layer called the
pinacoderm.  These cells are contractile
and may help to regulate the flow of wa-
ter in and out of the sponge.  Gaps in the
pinacoderm are called ostia and oscula.
Ostia allow water to enter the sponge and
water leaves the spongocoel through the
larger oscula.


There are three basic sponge body


plans: asconoid, syconoid, and leuconoid,
which have progressively increasing lev-
els of evagination in the choanocyte layer
and thus greater food collecting capacity.
All three types of construction are found
in each of the three classes of sponge: the
Calcarea, which have calcium carbonate
spicules, the Demospongiae, which have
spongin or siliceous spicules, and the
Hexactinellida, which have six-rayed sili-
ceous spicules.  Classification of sponges
is based primarily on spicule morphol-
ogy, making visual classification difficult.


The finger sponge, Haliclona
oculata, attaches to rocks from the low
tide line to 124 m, and can be found from
Labrador to North Carolina.  It has large
oscula, a short stalk, and branches that
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Above:  This small camera image shows a
palmate sponge growing on a small rock next to
shell debris in quadrat 3 of station 801 on
Georges bank during the 2003 survey.
Image: 801ST_3Q_GB4_03_S1


Right:  This side camera image shows the
dense growth of nipple sponge covering the sea
floor in quadrat 1 of station 309 on Georges
bank in 2003.
Image: 309ST_1Q_GB2_03_side


vary in number and shape, being flatter
north of Cape Cod and rounder to the
south.  It is usually light brown or gray-
ish brown, but may be purplish, and grows
to 46 cm high and 30 cm wide.


The palmate sponge, Isodictya pal-
mate, grows on solid substrates anywhere
from subtidally to moderate depths.  This
sponge grows branches that are flatter
than they are round, and has oscula vis-
ible on the sides of each branch.  They
can be yellow, orange, or light brown in
color and reach up to 30 cm in both height
and width.  Palmate sponge ranges from
Nova Scotia to Cape Hatteras.


The nipple sponge, Polymastia spp.,


Classification: fig sponge
Phylum: Porifera
Class: Demospongiae
Order: Hadromerida
Family: Suberitidae
Suberites ficus


Classification: nipple sponge
Phylum: Porifera
Class: Demospongiae
Order: Hadromerida
Family: Polymastiidae
Polymastiaspp.   Bowerbank, 1864


Classification: finger sponge
Phylum: Porifera
Class: Demospongiae
Order: Haplosclerida
Family: Chalinidae
Haliclona oculata  (Pallas, 1766)


Classification: palmate sponge
Phylum: Porifera
Class: Demospongiae
Order: Poecilosclerida
Family: Isodictyidae
Isodictya palmata


is a yellowish sponge with a basal pad
and projecting fingers or papillae.  It mea-
sures about 10 cm wide.


The fig sponge, Suberites ficus, of-
ten referred to as monkey dung, is a lobed
sponge with a smooth surface and few
oscula.  It can grow up to 35 cm in width
and more than 2.5 cm thick.  Fig sponge
range from the Arctic south down to
Virgina, often found subtidally in depths
of 15 m or more.  The fig sponge is com-
monly found growing on one of the large
species of bivalves.
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Forward


This species identification reference guide was originally designed as a teaching aid for students learning to
process the vast SMAST video database. However, in its development we became aware of the wide appeal
and application these images might have, given the increasing demand for ecosystem management and
essential fish habitat designation.


However, the primary purpose of this document is species identification for video surveys and as such it is a
work in progress.


We have drawn heavily from the descriptions found in Scott and Scott’s Atlantic Fishes of Canada,
Bigelow and Schroeder’s Fishes of the Gulf of Maine, Pechenik’s Biology of the Invertebrates, Martinez’s
Marine Life of the North Atlantic, and Gosner’s A Field Guide to the Atlantic Seashore. The scientific
names are from the American Fisheries Society’s Common and scientific names of fishes from the United
States, Canada, and Mexico, 6th edition, and from the Integrated taxonomic information system.


This document, although a laboratory effort, was championed by M. Allard and M. Schenk.


Kevin D.E. Stokesbury, Ph.D.
SMAST, 31 March 2005
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SMAST Video Survey


2  •  smast video survey


Camera 100 w Light


Video Pyramid


The SMAST video survey covers an extensive region of the western North Atlantic ocean and has been
conducted annually since 1999.  This survey is completed using a steel pyramid that is equipped with two
cameras mounted vertically at a height of 700 mm and 1575 mm above the pyramid’s base, providing
quadrat sizes of 0.595 m2 and 2.841 m2, respectively.  A third camera mounted horizontally 50 mm above
the base of the pyramid provides a side view across the sample area.  To illuminate the sea floor, nine 100
watt lights are used.  Stations are arranged according to a systematic survey design on a 3 nm grid (0.85 nm
grid is used for surveys focused on habitat assessment).  At each station, the video pyramid is lowered over
the side of a commercial scallop vessel, using a hydraulic winch to maintain tension on the electronic
cables.  The pyramid  is then set on the sea floor and S-VHS footage is recorded.  It is then raised so that the
sea floor can no longer be seen, and the vessel is allowed to drift approximately 50 m.  This process is
repeated until four quadrats have been observed per station.   S-VHS video footage is recorded continu-
ously at each station and can be viewed in real time from the wheelhouse of the fishing vessel.  The S-VHS
video footage is analyzed in the lab and converted into a digital still image of each of the four drops
(quadrats).  From both the video and digital images, species seen on the sea floor or in the water column
can be identified.
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A) Distinct regions of interest in the western Atlantic ocean: Hudson Canyon Closed Area (HC), Nantucket Lightship
Closed Area (NLCA), Closed Area I (CAI), Great South Channel (GSC), Stellwagen Bank (STL), Closed Area II (CAII).
B) Area surveyed on Georges Bank during 1999-2002 on a 1.57 km grid.  C) Area surveyed in the Mid-Atlantic during
2003-2004 on a 5.56 km grid.  D) Area surveyed on Georges Bank during 2003-2004 on a 5.56 km grid.
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chain dogfish
Scyliorhinus retifer (Garman, 1881)


Classification:
Phylum: Chordata
Class: Chondrichthyes
Order: Carchariniformes
Family: Scyliorhinidae


The chain dogfish, or chain catshark,
is a member of the order
Carchariniformes, the ground or re-
quiem sharks.  It is part of the catshark
family, Scyliorhinidae, a diverse group
of sharks named for their elongate eyes.
An identifying feature of these sharks
is their first dorsal fin, which begins
posterior to the origin of the pelvic fins;
in the chain dogfish, the base of the first
dorsal fin is completely anterior.  The


second dorsal fin is about half the size
of the first and the caudal fin is square-
tipped.  The chain dogfish is a smaller
shark, attaining a size of approximately
58-60 cm.  They are reddish-brown in
color, and their name refers to a distinc-
tive chain-like pattern which runs dor-
sally and along the sides of the animal.


The chain dogfish, a benthic species,
lives in the outer continental shelf wa-
ters from Cape Cod south to the Gulf of
Mexico and along the North American
isthmus to Nicaragua.  Depth ranges up
to 450 meters and they prefers waters
between 8.5-14° C.


Chain dogfish consume a varied diet
consisting of bony fishes, crustaceans,
cephalopods, and polychaetes, with


4  •  chain dogfish


Above: This large camera image taken from quadrat 1 of station 94 in the Mid-Atlantic in 2003, shows a chain dogfish resting on the sea floor.
Image: 094ST_1Q_MA1_03_L1


larger sharks consuming more fishes and
smaller ones mostly invertebrates.
Members of the Scyliorhinidae exhibit
retained oviparity, which means that the
eggs are contained in capsules but are
held within the female’s body until they
are nearly ready to hatch, then they are
deposited and attached to structures on
the seafloor.  The 10-11 cm pups hatch
after an incubation period of approxi-
mately 256 days.
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Left:  This small camera image, taken between
the first and second quadrats of station 559 in
the Mid-Atlantic during the 2004 survey, shows
a chain dogfish resting on the sea floor.
Image: 559ST_1&2Q_MA3_04_S1


Right: A chain dogfish resting in the side
camera image of station 94, quadrat 1 of the
2003 Mid-Atlantic survey.  This image shows
the same chain dogfish as seen in the large
camera on page 6.
Image: 094ST_1Q_MA1_03_side
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spiny dogfish
Squalus acanthias  Linnaeus, 1758


6  •  spiny dogfish


Above: A spiny dogfish seen on Georges Bank in the large camera over a sandy bottom with a skate, moonsnail egg
collar, and sand dollars in quadrat 1 of station 906 in 2003.  Image: 906ST_1Q_GB5a_03_L1


Classification:
Phylum: Chordata
Class: Chondrichthyes
Order: Squaliformes
Family: Squalidae


Dogfish species (including the spiny
dogfish) usually possess two spines, one
preceeding each dorsal fin.  The first
dorsal fin is located anterior to the ori-
gin of the pelvic fins and they do not
have an anal fin.  Spiny dogfish are small
sharks; most are 70-100 cm in length
with a maximum size of approximately
124 cm and 100 cm in length for females
and males, respectively.  They are slate-
colored (sometimes brownish) above


and pale gray to white below.  Younger
spiny dogfish have a lateral row of small
white spots between their pectoral and
pelvic fins, but these often fade as the
dogfish grow.


Spiny dogfish are epibenthic and
have a wide range, including the North
and South Atlantic as well as the North
and South Pacific.  They are abundant
in the North Atlantic, often occurring
in packs that are stratified by size class
and sex.  They can be found in shallow
waters near the coast and also occur in
offshore continental shelf waters to 900
m.  Spiny dogfish migrate up the
Atlantic Coast in the summer to waters
north of Cape Cod, and progress south
to North Carolina by winter, then return


to Georges Bank in March and April.
They also migrate seasonally, occurring
inshore during the summer months and
wintering offshore.  They prefer
temperatures of  6-8° C, and movement
tends to follow these temperature
gradients.


Dogfish are voracious predators; in
one study of 2,662 spiny dogfish from
the Western Atlantic, approximately
53% of the weight of gut contents
included schooling fishes such as
mackerel and herring, and benthic
fishes, such as flatfishes, cod, and
haddock.  Dogfish have been shown to
consume a variety of invertebrates as
well, including mollusks, squid,
jellyfish, polychaetes, crustaceans, sea
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Above:  This large camera image shows a spiny
dogfish seen in quadrat 1 of station 955 on
Georges Bank during the 2003 survey.
Image: 955ST_1Q_GB5b_03_L1


Right: This spiny dogfish from the Mid-Atlantic
swam by the side camera in quadrat 2, station
131 of the 2003 survey.


Image: 131ST_2Q_MA1_03_side


cucumbers, sipunculid worms, and
amphipods.


Female spiny dogfish mature at
approximately twelve years of age, and
males at age six.  Spiny dogfish are
ovoviviparous (also known as yolk sac
viviparous); females carry the young in
thin-walled eggs in the uterus for
approximately 18-22 before giving
birth, usually offshore, to an average of
six or seven 26-27 cm pups.  Dogfish, a
K-selected species like most sharks, are
slow growing and have relatively few
offspring as compared to most bony
fishes.


There is a directed fishery for spiny
dogfish, which are harvested primarily
using otter trawls and sink gill nets.
However, they are also captured as
bycatch, and often interfere


substantially with longline and net
fishing operations for other species.  In
2003, total US landings were 1,725.4
metric tons.


Below:  This image shows a spiny dogfish
caught during a research cruise.
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winter skate and little skate
Leucoraja ocellata (Mitchill, 1815) and Leucoraja erinacea (Mitchill, 1825)


Above:  This large camera image shows a large winter skate seen in quadrat 2 of station 687 of the Nantucket Light
Ship Area during the 2004 survey.  Image: 687ST_2Q_GSCNLSA_04_L1


8  •  winter skate and little skate


winter skate


Classification:
Phylum: Chordata
Class: Chondrichthyes
Order: Rajiformes
Family: Rajidae


All skates are members of the order
Rajiformes and the family Rajidae, a
very diverse group.  They can be distin-
guished from the rays by their thick,
finned tails and production of large
benthic eggs in horny, purse-shaped cap-
sules (oviparity), whereas rays have thin
tails with bony stingers and bear live
young (viviparity).  Skates swim by un-
dulating or flapping their large pectoral
fins.  In males, the pelvic fins are modi-


fied into claspers, which are used to
grasp the female during internal fertili-
zation.


Skates are a benthic species, and
feed on other bottom fishes and inver-
tebrates.  Georges Bank is home to a
number of morphologically similar spe-
cies, including the smooth skate
(Malacoraja senta), little skate
(Leucoraja erinacea), winter skate
(Leucoraja ocellata), thorny skate
(Amblyraja radiata), rosette skate
(Leucoraja garmani), clearnose skate
(Raja eglanteria), and barndoor skate
(Dipturus laevis), which segregate ac-
cording to subtly different depth and
temperature preferences and feeding
habits. Most skates are associated with


the soft bottoms of continental and in-
sular shelves, and are typically abundant
in suitable habitats.  However, skates are
long-lived, low fecundity species, which
makes them susceptible to overfishing.
In 1999, NOAA Fisheries listed the
barndoor skate as a Species of Concern.
The thorny skate was listed in 2004.
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Left:  This little skate was seen in the
small camera with sand dollars on a
sandy bottom in quadrat 3 of station
632 in the Mid-Atlantic in 2003.
Image: 632ST_3Q_MA4_03_S1


Right:  This side camera caught a
little skate swimming out of the
pyramid in quadrat 2 of station 118
in the Mid-Atlantic in 2003.
Image: 118ST_2Q_MA1_03_side


Left:  This surface image shows a
winter skate caught during a research
cruise.


little skate
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barndoor skate
Dipturus laevis (Mitchill, 1818)


10  •   barndoor skate


Above: This large barndoor skate, captured in the large camera, was seen over a sandy bottom in quadrat 2, station 333 in Closed Area I during
the 2004 survey.  Image: 333ST_2Q_CAI_04_L1


Classification:
Phylum: Chordata
Class: Chondrichthyes
Order: Rajiformes
Family: Rajidae


The barndoor skate is easy to dis-
tinguish in video survey images because
of its acutely angled snout and nearly
straight (slightly concave) anterior disk
margin.  They are the largest of the North
Atlantic skates; the longest documented
barndoor is 150 cm total length, and
there are anecdotal reports of 180 cm
specimens.  The barndoor skate is brown
to reddish brown on the upper surface
and white to gray below.  The upper sur-


face contains various darker spots and
lighter streaks.


Like most other skates, the barndoor
feeds on bottom invertebrates and fish.
They are most often found on soft
muddy to sandy or gravelly bottoms to
about 750 m, although most abundant
in shallower water with depths up to 150
m.  The barndoor skate deposits large
egg capsules containing a single fertil-
ized egg.  Reproduction appears to oc-
cur throughout its range, which extends
from the banks of Newfoundland,
southern Gulf of St. Lawrence, and the
outer coast of Nova Scotia to North
Carolina.


There is a directed fishery for skates
and they are also taken as bycatch in


bottom trawl and gillnet fisheries.  The
barndoor skate was considered to be in
serious decline and thus listed as a Spe-
cies of Concern by NOAA Fisheries in
1999, but recent reports indicate that
they are increasing in abundance.  A
slow growing, low fecundity species, the
barndoor skate is susceptible to over-
fishing as it is often taken as bycatch in
trawl fisheries for groundfish and in the
directed fisheries for other skates and
spiny dogfish.
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Left:  This barndoor skate swam by the small
camera in quadrat 1 of station 443 on Georges
Bank in 2003.
Image: 443ST_1Q_GB3_03_S1


Right: This barndoor skate was seen resting in
front of the side camera on a sandy bottom, on
Georges Bank in quadrat 1 of station 443
during the 2003 survey.
Image: 443ST_1Q_GB3_03_side


Left:  This surface image shows a barndoor
skate caught during a research cruise.
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Atlantic herring
Clupea harengus  Linnaeus, 1758


12  •  Atlantic herring


Above:  This large camera view shows a school of herring dispersing just prior to the pyramid landing on the bottom at quadrat 1 of station 62
on Georges Bank in 2004.  Image: 062ST_1Q_GB1_04_L0


Classification:
Phylum: Chordata
Class: Actinopterygii
Order: Clupeiformes
Family: Clupeidae


The Atlantic herring is a greenish to
steel blue and silvery fish with an elon-
gate, laterally compressed body, and a
small, pointed head.   They attain a maxi-
mum length of around 39 cm by age 15-
18, although an average fish is younger
and smaller, measuring around 20-25 cm
long.


In the western North Atlantic, her-
ring range from southwestern Greenland
and Northern Labrador south to Cape


nal vertical migrations, which vary sea-
sonally and with the lunar cycle, mov-
ing towards the surface at dusk and de-
scending again at sunrise.


Atlantic herring are
zooplanktivorous, facultative feeders,
varying their diet according to seasonal
and temporal changes, prey availability,
and age.  Copepods and euphausids are
important food items for adult herring.
Because of their schooling behavior and
sheer abundance, herring are an impor-
tant prey species for a variety of differ-
ent fishes, marine birds, squid, and ma-
rine mammals.  Fish such as bluefish,
cod, pollock, and silver hake consume
large numbers of adults in spawning ag-
gregations.  Sand lances, which make


Cod and Block Island, although they are
occasionally observed further south.
They are a coastal pelagic speices
occuring in shallow inshore waters be-
tween the surface and 200 m, but they
will also inhabit brackish waters and
even saline lakes.


Atlantic herring undertake complex
feeding and spawning migrations.  Her-
ring generally spawn in inshore waters
during the spring and in deeper offshore
waters during the summer and fall.  Egg
deposition typically occurs on rocky,
gravelly, or pebbly bottoms, but they
will also utilize clay, bedrock, or shell
debris-covered substrates, so long as
silty deposits will not cover and smother
the eggs.  Herring also undertake diur-
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Above:  This small camera image of a school of
Atlantic herring was taken as the pyramid
decented to station 62 on Georges Bank during
the 2004 survey.
Image: 062ST_1Q_GB1_04_S0


Right:  This surface image shows an Atlantic
herring caught during a research cruise.


Below:  This side camera image captures the
school of Atlantic herring dispersing just after
the pyramid landing on the bottom at quadrat 1
of station 62 on Georges Bank in 2004.
Image: 062ST_1Q_GB1_04_side


their homes in the type of coarse sedi-
ments preferred by the herring as spawn-
ing sites, often prey upon herring eggs.


Atlantic herring have been fished
continuously since pre-colonial times,
primarily using fixed gear such as weirs
and gillnets.  Before trawling became
the preferred method for harvesting At-
lantic cod, herring were often used as
bait in hook-and-line cod fisheries.  The
fixed-gear herring fishery continued
into the 1960s, but by the late 1970s
stocks had collapsed completely due to
high domestic and foreign fishing pres-
sure.  The 1976 Magnuson Fishery Con-
servation and Management Act elimi-
nated foreign fishing from US waters,
and stock rebuilding proceeded slowly.
In the 1980s and early 1990s, purse
seines became the dominant fishing


method, and today most herring are
caught using purse seines and midwater
trawls.  It should be noted that herring
populations are naturally very variable,
and thus it is difficult to separate fish-
ing and management-related fluctua-
tions in herring abundance from natu-
ral fluctuations.


In New England, the herring fishery
is managed as one stock by the New
England Fishery Management Council
(NEFMC) under a plan adopted in
1999.  Catch is regulated using a total
allowable catch system with different
quotas for each of four management ar-
eas.  Smaller amounts of herring are
landed in the Mid-Atlantic, and they are
also fished around Nova Scotia and in
the Gulf of St. Lawrence.







silver hake
Merluccius bilinearis (Mitchill, 1814)


Classification:
Phylum: Chordata
Class: Actinopterygii
Order: Gadiformes
Family: Merlucciidae


The silver hake is a long, slender
fish, that is dark gray above and silvery
below, with five to seven darkened bars
along the sides.  Their silvery iridescent
cast is bright in life but fades quickly
following capture.  Some reach a maxi-
mum size of 76 cm, although most are
smaller.  The maximum age appears to
be 14 years.  Silver hake are classified
in the order Gadiformes, which includes
the Atlantic cod, haddock, pollock, red


14  •  silver hake


Above: This large camera image shows a silver hake resting on a sandy bottom with sand dollars, seen in quadrat 3 of station 202 on Georges
Bank in 2003.  Image: 202ST_3Q_GB1_03_L1


hake, and white hake.  The silver hake
can be distinguished from similar fish
species (except for true and offshore
hakes) by the presence of two separate
soft rayed dorsal fins, the second much
longer than the first, and their pelvic
fins, which are anterior to the pectoral
fins.  They lack the chin barbel and long
feelers found in true hakes, such as the
red and white hake.


Silver hake range from Belle Isle to
the Bahamas, although they are most
common from southern Newfoundland
to South Carolina.  They can be found
in shallow (less than 90 m) water in sum-
mer and fall, and move further offshore
into deeper water in the winter and
spring.  Spawning aggregations occur


in coastal and offshore areas through-
out the year, with highest egg abun-
dances observed from May through
November.  The age of 50% maturity is
1.7 years for the northern stock and 1.6
years for the southern stock.


Silver hake feed on crustaceans, fish,
and squid, depending more on larger
prey items as they grow.  They often
swim in groups and are formidable
swimmers and voracious predators,
feeding primarily at night and remain-
ing near the bottom during the daytime
hours.


Silver hake are fished commercially,
primarily with otter trawls, for use in
fish meal and pet food.  They are man-
aged as part of the Northeast
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Left:  A silver hake observed in the small
camera on a silty and sandy bottom with
starfish and detritus, seen in quadrat 4 of
station 685 on Georges Bank in the 2003
survey. Image: 685ST_4Q_GB4_03_S1


Right: A silver hake swam by the side camera
in quadrat 1 of station 88 on Georges Bank
during the 2003 survey.
Image: 088ST_1Q_GB1_03_side


Left: This surface image shows a silver hake
caught during research cruise.


Multispecies Management Plan, devel-
oped by the New England Fishery Man-
agement Council (NEFMC) which di-
vides the stock into a Gulf of Maine -
Northern Georges Bank stock and a
Southern Georges Bank - Mid-Atlantic
stock based on morphological differ-
ences.


10 cm







Atlantic cod
Gadus morhua  Linnaeus, 1758


Classification:
Phylum: Chordata
Class: Actinopterygii
Order: Gadiformes
Family: Gadidae


Cod are a bottom dwelling, round-
bodied species, with a large head ac-
counting for approximately 25% of their
total length, and a moderately slender
caudal peduncle.  They vary greatly in
color, but most can be categorized as
either olive or red, with a light-colored
belly and thick speckling above.  The
lateral line is light in color and readily
visible.  As is typical of gadid fishes,
cod have a sensory chin barbel.  They


16  •  Atlantic cod


Above: This large camera image from quadrat 1 of station 43 on the northern portion of Georges Bank shows an Atlantic cod with dense
bryozoan and hydrozoan growth in 2004.  Image: 043ST_1Q_04_GBN_L1


can grow to be very large; an enormous
specimen was caught with a longline off
Massachusetts in 1895 that weighed 96
kg and measured over 183 cm.  Cod are
typically much smaller, and today, com-
mercially caught fish are typically be-
tween 2.5 and 4.0 kg.


Atlantic cod range from Unegava
Bay to Cape Hatteras along the North
American coast, but are also found
around Iceland and on both coasts of
Greenland.  They are found primarily
on rocky, gravelly, sandy, and clay/shell
debris substrates, but will use nearshore
ledge habitats and may congregate on
muddy bottoms in some areas.


Larval cod primarily feed on algae
and juvenile cod feed heavily on pe-


lagic, planktonic prey until they reach
60-100 mm in size.  They shift to pre-
dominantly benthic food items as pre-
adults.  Adult Atlantic cod feed on a
variety of fish and invertebrates, main-
taining close proximity with the seaf-
loor, except when following a prey spe-
cies such as capelin to the pelagic zone.
They detect their prey using visual clues,
olfactory senses, and by using taste buds
on their barbel and pelvic fin rays.  Im-
portant piscine prey species include her-
ring, silver hake, redfish, sandlance,
mackerel, and flounders.  Squid are also
heavily exploited.   Atlantic cod have
been known to consume nearly every
type of invertebrate prey that shares their
habitat, and stomach contents have in-
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Above:  This Atlantic cod was seen over a hard
bottom, in the small camera, in quadrat 2 of
station 544 on Georges Bank in 2004.
Image: 544ST_2Q_GB5_04_S1


Right:  This surface image shows an Atlantic
cod caught during a research cruise.


Below: This Atlantic cod paused in front of the
side camera in quadrat 2 of station 711 on
Georges Bank during the 2003 survey.
Image: 711ST_2Q_GB4_03_side


cluded rope, wood, and boots.   While
voracious, they refrain from eating while
spawning.  Juvenile cod are very vulner-
able to predation.  Adult codfish have
few natural predators, the most impor-
tant being larger sharks, and in particu-
lar, seals.


Both male and female Atlantic cod
mature at around two years of age.  In-
terestingly, declining stocks have been
correlated with decreasing age at matu-
rity.  Cod have high fecundity as com-
pared to other fishes, which futher in-
creases with age.  For example, a 100
cm female may produce between 4-8
million eggs.  Egg densities are highest
in the water during fall and winter.


Historically, the Atlantic cod have
played an important role in the eco-
nomic development of the eastern


United States and Canada.  Total land-
ings of cod in the United States fluctu-
ated between 20,000 and 30,000 mt
from the 1950s through the early 1970s,
increasing to 50,000 mt in the early
1980s.  In New England, cod are man-
aged as two separate stocks under the
multispecies management plan devel-
oped by the New England Fishery Man-
agement Council (NEFMC), the
Georges Bank stock and the Gulf of
Maine stock.  Cod and other New En-
gland groundfish stocks underwent a
slow collapse during the 1980s and
1990s.  A combination of time/area clo-
sures, gear restrictions, minimum size
requirements, permits, and days-at-sea
limits have decreased the take of cod
dramatically on Georges Bank and in the
Gulf of Maine.
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haddock
Melanogrammus aeglefinus (Linnaeus, 1758)


Classification:
Phylum: Chordata
Class: Actinopterygii
Order: Gadiformes
Family: Gadidae


Haddock are another commercially
important demersal gadid.  They can be
distinguished from Atlantic cod by their
dark lateral line, sooty black patch over
the pectoral fins (devil’s thumbprint),
and pointed first dorsal fin.  Also, they
are generally smaller than Atlantic cod;
commercially caught fish average 35.5–
58.5 cm and 0.5–2 kg.  In the western
Atlantic, haddock range from the Strait
of Belle Isle to Cape May, NJ.  Had-


18  •  haddock


Above:  This image from the large camera shows a haddock over a sandy bottom in quadrat 4 of station 115 in the northern portion of Georges
Bank during the 2004 survey.  Image: 115ST_4Q_GBN_04_L1


dock typically live at depths of 45–135
m and temperatures of 2–10° C.  They
prefer substrates of gravel, pebble, clay,
smooth and hard sand, sticky and gritty
sand, and shell debris.


Haddock are omnivorous, consum-
ing a vast array of benthic species, in-
cluding argentine, silversides, sand
lance, herring, small mackerels, hakes,
and eels.  Haddock have not been ob-
served leaving their benthic habitat
while feeding as cod do.  Juvenile had-
dock have a number of piscine preda-
tors; significant adult predation is at-
tributed to gray seals.


Almost all haddock are sexually
mature at age three, and about 35% are
mature at age two, which represents a


decrease in age at maturity from the early
1960s.   They spawn over rock, gravel,
sand, and mud.  Major spawning areas
include eastern Georges Bank, the
Scotian Shelf, the Maine coast, Emer-
ald-Western Banks, Grand Banks, St.
Pierre Bank, and Browns Bank.  Spawn-
ing begins each year in January and in-
creases over the following months.  Lar-
val and small juvenile haddock are
planktonic at first and then settle to the
bottom when they find a suitable loca-
tion and are ready for exclusive bottom
feeding.  A widespread thermocline
across Georges Bank helps to keep the
young haddock in the pelagic zone.


Although not as highly regarded as
Atlantic cod, haddock are nonetheless
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Above:  This haddock was seen in the small
camera over dense shell debris in quadrat 1 of
station 93 on Georges Bank in 2004.
Image: 093ST_1Q_GB1_04_S1


Right:  Observed in the side camera, a haddock
swam by in quadrat 1 of station 22 in the
northern portion of Georges Bank in 2004.
Image: 022ST_1Q_GBN_04_side


Below:  This surface image shows a haddock
caught on a research cruise.


commercially important.  Off of New
England, haddock are managed as two
separate stocks, the Georges Bank stock
and the Gulf of Maine stock, under the
multispecies management plan devel-
oped by the New England Fishery Man-
agement Council (NEFMC).


Total US landings of haddock were
around 70,000 mt in 1950 and declined
precipitously to around 3,000 mt in
1973.  Landings increased again to al-
most 25,000 mt in 1980, and then de-
creased again to just over 300 mt in
1994.


Today, the stocks are showing evi-
dence of recovery, and landings are
slowly on the rise.  The 2003 year class
on Georges Bank was exceptionally
large, and is presenting management
challenges in groundfish and other fish-10 cm


eries, such as herring, where the abun-
dant young haddock may be taken as
bycatch.







red hake
Urophycis chuss (Walbaum, 1792)


Classification:
Phylum: Chordata
Class: Actinopterygii
Order: Gadiformes
Family: Phycidae


The red hake, and its cogener, the
white hake (Urophycis tenuis) are both
true hakes belonging to the cod family,
Gadidae (as opposed to the silver hake,
which is a member of the Merlucciidae).
Both can be distinguished by their long
feelers, which are modified pelvic fins.
The red hake is rounded towards the
head and tapered towards the tail, and
has a pointed head, chin barbel, long
second dorsal and anal fins, and large


20  •  red hake


Above: A red hake was observed in the large camera with sea star on a sandy and silty bottom in quadrat 2 of station 675, in the Mid-Atlantic
during the 2004 survey.  Image: 675ST_2Q_MA4_04_L1


pectoral fins.  It is somewhat smaller
than white hake, reaching a maximum
length of 50 cm.  Most live to about
eight years old.


Adult red hake are found in deep
coastal waters, typically in soft bottoms,
sand, and mud off New England.  They
range from Nova Scotia to North Caro-
lina, and are occasionally found in the
Gulf of St. Lawrence.  Like the silver
hake, they move further offshore dur-
ing the winter months.


Juvenile red hake feed heavily on
amphipods, but also consume copepods,
decapods, polychaetes, and chaetog-
naths (arrowworms).  The smallest
adults (less than 5 cm) consume cha-
etognaths, copepods, amphipods, and


mysid shrimps.  These juveniles can be
found in the mantle cavities of sea scal-
lops, using them for protection and only
leave to feed.  At 6-10 cm, red hake eat
more decapod shrimps, and euphausi-
ids are important for 11-20 cm long fish.
Larger adults eat fish, including had-
dock, silver hake, sea robins, sand lance,
and mackerel, and additional inverte-
brates such as squid, bivalve mollusks,
and polychaetes.


There are two stocks of red hake, the
Gulf of Maine - Northern Georges Bank
stock and a Southern Georges Bank -
Mid-Atlantic stock.  They are fished
commercially using otter trawls and are
managed under the New England Fish-
ery Management Council’s (NEFMC)
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Left: This small camera image from quadrat 2
of station 490 shows a red hake along with sea
stars and a skate eggcase on Georges Bank in
2004. Image: 490ST_2Q_GB4_04_S1


Right: A red hake is settled in depression with
sea stars and hermit crabs in front of the side
camera in quadrat 4 of station 1 on Georges
Bank during the 2004 survey.
Image: 001ST_4Q_GB1_04_side


Left:  This surface image shows a red hake
caught during a research cruise.


Multispecies Management Plan as a
“nonregulated multispecies”, but
catches are small; the reported total
catch in 2003 was 808 metric tons (the
similar white hake is more important
commercially).
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goosefish
Lophius americanus  Valenciennes, 1837


Classification:
Phylum: Chordata
Class: Actinopterygii
Order: Lophiiformes
Family: Lophiidae


Goosefish are members of the order
Lophiformes, the anglerfishes, which
are so named for their modified first
dorsal fin spine, the illicium, which
serves as a lure for prey.  Goosefish and
other Lophiids are flattened dorsoven-
trally, and have extremely large heads
for their body size.  The goosefish is
armed with numerous large teeth, which
are used to feed on benthic bony fishes,
which comprise most of their diet, as


22  •  goosefish


Above:  In this large camera image, a goosefish was observed in quadrat 2 of station 164 in the Nantucket Light Ship Area during the 2001
survey.  Image: 164ST_2Q_NLSA_01_L1


well as cephalopods, elasmobranchs,
and seabirds.  Because their mouths are
so large, the goosefish is able to con-
sume prey that nearly matches its own
size, which can be rather large: adult
goosefish range from 61 to 122 cm in
size and may weigh up to 27 kg.  The
goosefish has two elongated radial
bones at the based of each pectoral fin,
so that the fin appears to extend from a
short “arm”; these bones are very much
reduced in most bony fishes.  Goosefish
are dark and mottled in color above, with
nearly black fin tips, and light in color
on their lower surface.  The fleshy esca,
which serves as a lure at the end of the
illicium, is greenish.


Goosefish reach reproductive matu-


rity at a size of 50 and 60 cm for males
and females, respectively.  The long
spawning season begins in early spring
in the southern part of their range, and
during the summer in more northern ar-
eas.  Eggs are released in buoyant, rib-
bonlike, mucoid veils, which may be 6-
12 m long and 0.15 – 1.5 m wide.


Goosefish can be found from shal-
low, subtidal waters to depths of 840 m
(although they usually live in waters
shallower than 400 m) on hard sand,
pebble, gravel, shell debris, and soft mud
substrates.  They range along the Atlan-
tic coast from the Grand Banks and the
northern Gulf of St. Lawrence to
Florida.


Goosefish are fished commercially


20 cm







Lophius americanus  •  23


Above:  A flattened and motionless goosefish
was observed in the small camera in quadrat 1
of station 422 in the Mid-Atlantic in 2003.
Image: 422ST_1Q_MA3_03_S1


Right:  This goosefish swam towards the side
camera in quadrat 4 of station 474 in the Mid-
Atlantic during the 2003 survey.
Image: 474ST_4Q_MA3_03_side


Left:  This surface image shows a tagged
goosefish that was caught during a research
cruise.


as monkfish; typically only the tails are
harvested.  They were originally used as
a substitute for lobster, and began ap-
pearing on the market as “mock lobster”
in the early 1970s.  In the late 1970s
they became a popular food fish in their
own right.  Landings have increased
steadily since that time to 26,071.7 mt
in 2003.  There is an export market for
monkfish livers as well.


Biomass indices from NEFSC au-
tumn bottom-trawl surveys and age at
maturity estimates have declined in re-
cent years, indicating that the stock may
be overexploited.  The New England and
Mid-Atlantic fishery management coun-
cils developed a joint management plan
for the species which took effect in
1999.
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Classification:
Phylum: Chordata
Class:  Actinopterygii
Order: Scorpaeniformes
Family: Triglidae


Sea robins, which are named for
their large, fanlike pectoral fins, are
similar to sculpins (Family Cottidae) in
their overall shape and fin arrangement,
but their heads are encased in bony
plates.   The northern sea robin is a fairly
small fish; most specimens are less than
20 cm, but they have been documented
at 45 cm in NEFSC surveys.  They can
be identified from above by five
saddlelike blotches along their back.


24  •  northern searobin


Above: A northern searobin observed in the large camera on a sandy bottom with shell debris in quadrat 2 of station 289 in the Mid-Atlantic
during the 2003 survey.  Image: 289ST_2Q_MA2_03_L1


northern searobin
Prionotus carolinus (Linnaeus, 1771)


Northern sea robins are found in
benthic coastal waters from the tide line
to the edge of the continental shelf,
ranging from the Bay of Fundy to
Florida (more commonly from Cape
Ann, Massachusetts to South Carolina).
They are bottom dwelling species that
exhibit periods of active swimming and
inactivity.  They often spread their pec-
toral fins and rest on the bottom sub-
strate, using their tips of their free fin
rays like fingers in search of invertebrate
food.  These fin rays contain free nerve
endings that are sensitive to both chemi-
cal and mechanical stimulation.  The
major food items consumed include de-
capod crustaceans, polychaetes,
bivalves, and fishes.   Northern sea rob-


ins are consumed by a variety of fish
species, including the dusky shark,
sandbar shark, goosefish, weakfish,
bluefish, various dogfish, white hake,
and the sea raven.  When not swimming
or feeding, they may bury themselves in
the sand with only the top of their head
and eyes visible.


Using their large swim bladders, sea
robins produce a number of different
sounds, including squawks, barks,
growls, and rapid clucks, which are used
for warning, defense, and courtship.  Sea
robins mature at 1-3 years of age, de-
pending on location.   More southern
fishes spawn from May to November;
in northern areas spawning begins later.
The fish typically move offshore during


20 cm







Prionotus carolinus  •  25


Above:  This small camera iamge shows two
northern searobins, with one buried, on a
sandy bottom in quadrat 3 of staion 124 in the
Mid-Atlantic in 2003.


Image: 124ST_3Q_MA1_03_S1


Right:  This image shows a northern searobin
amid shell debris on a sandy bottom captured
in the small camera from quadrat 1 of station
119 in the Mid-Atlantic during 2003.
Image: 119ST_1Q_MA1_03_S1


Left:  This image shows a northern sea robin
caught during a research cruise.


winter.
Northern sea robins are not consid-


ered a commercially important fish, but
they are caught as bycatch in commer-
cial trawl and recreational hook-and-line
fisheries.
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longhorn sculpin
Myoxocephalus octodecemspinosus (Mitchill, 1814)


Classification:
Phylum: Chordata
Class: Actinopterygii
Order: Scorpaeniformes
Family: Cottidae


The longhorn sculpin has a long,
tapering body and a blunt, flattened
head that is adorned with numerous
spines.  Sculpin species, including the
longhorn, often vary in color and shad-
ing depending on their surroundings.
The side of the longhorn sculpin often
has four indistinct dark crossbars, and
the second dorsal fin has three notice-
able crossbars.  They generally grow to
25-35 cm, although 45.7 cm specimens


26  •  longhorn sculpin


Above:  This large camera image shows a longhorn sculpin resting on the sea floor amid several large scallops in quadrat 2 of station 64 on the
northern portion of Georges Bank in 2004.  Image: 064ST_2Q_GBN_04_L1


have been reported.  The range of the
longhorn sculpin extends from the Strait
of Belle Isle and the northern Gulf of
St. Lawrence to Virginia.  They are
found in coastal waters and estuaries.


Sexual maturity is attained by age
three.  The longhorn sculpin spawns
during the winter months in rocky
nearshore and estuarine areas, with each
female producing about 8,000 eggs.


Longhorn sculpin scavenge upon
many different types of invertebrates,
including decapods, amphipods, hy-
droids, annelids, mussels, squids, and
ascidians, as well as various fish larvae.
Larger sculpin also eat fish, including
skates, herring, eels, other sculpin, sand
lance, eelpout, radiated shanny,


wrymouth, and yellowtail flounder.
They are in turn consumed by cod, spiny
dogfish, winter skate, sea raven, little
skate, goosefish, and white hake, as well
as by their conspecifics.


The longhorn sculpin is not a com-
mercially important species; it was once
used as lobster bait, but this practice is
no longer common.  They can be trouble-
some for recreational fishers because
they extend their spines when disturbed.
Like the sea robin, longhorn sculpin will
also make grunting sounds when under
duress.
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Left:  A longhorn sculpin surrounded by cobble
and sponge habitat was captured in the small
camera in quadrat 4 of station 978 on Georges
Bank during the 2003 survey.
Image: 978ST_4Q_GB5b_03_S1


Right:  A longhorn sculpin swam in front of the
side camera in quadrat 2 of station 545 on
Georges Bank during the 2004 survey.
Image: 545ST_2Q_GB5_04_side


Left:  This surface image shows two longhorn


sculpins caught during a research cruise.
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ocean pout
Zoarces americanus (Bloch & Schneider, 1801)


Classification:
Phylum: Chordata
Class: Actinopterygii
Order: Perciformes
Family: Zoarcidae


The ocean pout is a long, slender fish
that tapers to a pointed tail.  The dorsal
and caudal fins are nearly continuous
although they are of varying height so
the division between them is noticeable
(this is not the case with other eelpouts,
where the distinction between the two
fins is difficult to detect).  The ocean
pout is mucus-covered and has small,
embedded scales.  They can grow to 118
cm and weight 6 kg, although most


28  •  ocean pout


Above: An ocean pout was observed in the large camera with gravel and shell debris in quadrat 1 of station 289 on Georges Bank during the
2004 survey.  Image: 289ST_1Q_GB3_04_L1


specimens are 40-70 cm in length and
weight 0.5-2 kg.


The ocean pout has thick, fleshy
lips, and two rows of strong, blunt teeth.
They consume mainly invertebrates, in-
cluding shelled mollusks, crustaceans,
and echinoderms, as well as fish and fish
eggs.  The ocean pout can move quickly
via trunk and tail undulations, and
moves back and forth subtly using its
fanlike pectoral fins.  However, as preda-
tors, ocean pout exhibit lie-in-wait be-
havior, using their coiled tail as a base
to extend from and capture individual
prey items.


The ocean pout is a coldwater spe-
cies, protected from freezing tempera-
tures by blood antifreeze proteins.  They


will use a variety of different bottom
types, but were not found in soft, oozy
mud by Bigelow and Schroeder.  As an
aquarium fish, the ocean pout exhibits
secretive behavior.


In a study of New England ocean
pout, males matured between two and
fours years of age, and females matured
later, when they were between five and
nine years old.  They seem to practice
internal fertilization and females spawn
shortly following copulation.  Egg
masses contain a few thousand eggs,
with larger females having higher fecun-
dity.  Spawning occurs during late sum-
mer and fall, depending on location.
Upon hatching, the ocean pout are al-
ready in the juvenile stage, and may re-


20 cm







Zoarces americanus  •  29


Above:  An ocean pout amid cobble on a sandy
bottom is captured in the small camera in
quadrat 3 of station 313 on Georges Bank
during the 2003 survey.
Image: 313ST_3Q_GB2_03_S1


Right: An ocean pout swam in front of the side
camera in quadrat 1 of station 544 on Georges
Bank during the 2004 survey.
Image: 544ST_1Q_GB5_04_side


Left:  This surface image shows an ocean pout
caught during a research cruise.


main on the bottom to feed immediately.
The ocean pout ranges from Battle


Harbor, Labrador, the Strait of Belle Isle,
Gulf of St. Lawrence, and southern
Newfoundland to the Chesapeake Bay.
There is a limited commercial fishery for
them that centers on the southern stock,
which ranges from Cape Cod Bay out
to Georges Bank, and south to Dela-
ware.  The population may be overex-
ploited, as indicated by decreases in
commercial landings and low NEFSC
biomass index values.
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northern sand lance
Ammodytes dubius  Reinhardt, 1837


Classification:
Phylum: Chordata
Class: Actinopterygii
Order: Perciformes
Family: Ammodytidae


The northern or offshore sand lance,
and the morphologically similar Ameri-
can or inshore sand lance (Ammodytes
americanus), are both slender, elongate
fishes, nearly uniform in width.  The
northern sand lance is slightly larger and
longer, averaging about 7.7-25.3 cm in
length.  Both species have pointed
heads, one long dorsal fin, no pelvic
fins, and a forked caudal fin.  These fins
distinguish them from young eels, which


Above: This large camera image shows numerous northern sand lances emerging from the sand in quadrat 4 of station 39 in the Great South
Channel in 2004.  Image: 039ST_4Q_GSC_04_L0
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have confluent dorsal, caudal, and anal
fins.  Plicae, which are rows of oblique
folds of skin with a lining of cycloid
scales on the underside, are serially ar-
ranged along the bodies of both species.
This feature is shared with other spe-
cies of Ammodytes, and the number of
plicae is an often used meristic measure
that allows cogeners to be distinguished
from one another.


The northern sand lance ranges from
Greenland to Cape Hatteras, and tends
to occupy offshore habitats including
shoal areas of fishing banks, but is also
found inshore.  Sand lance observed in
video survey footage are assumed to be
A. dubius and not A. americanus be-
cause the survey is conducted in off-


shore waters, and the latter species has
been documented exclusively in
nearshore habitats.


Like eels, sand lances swim via lat-
eral undulations that run the length of
their bodies.  As their common name
indicates, they often burrow quickly
several centimeters into the sand, using
their pointed snouts to create an open-
ing.  They prefer sand, sand/shell de-
bris, or fine gravel substrates that are
good for burrowing.


Most sand lance are sexually mature
after two years of growth.  They appear
to breed once per year in the fall and
winter.  In inshore areas where A. dubius
and A. americanus are both found, the
populations seem to maintain separate
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Left:  This small camera image shows northern
sand lances emering in quadrat 4 of station 39
in the Great South Channel in 2004.
Image: 039ST_4Q_GSC_04_S0


Right:  This side camera image shows northern
sand lances hesitating before leaving the
pyramid in quadrat 4 of station 39 in the Great
South Channel during the 2004 survey.  Image:
039ST_4Q_GSC_04_side


times of breeding activity.
Sand lance are a schooling fish.  The


schools tend to contain sandlance of
fairly uniform size, as is the case with
many other fish species.  Postlarval sand
lance can often be found schooling with
postlarval Atlantic herring in mixed-size
groups.  The exact feeding behavior of
both adult and juvenile sand lance is not
known, but they are thought to filter
feed on small planktonic prey and se-


lectively feed on larger items.  Copep-
ods are a common food item, and
mysids, euphausiids, chaetognaths,
salps, urochordates, animal eggs and
larvae, dinoflagellates, and diatoms are
also consumed.  Fin and humpback
whales are important predators of sand
lance, and they are also consumed by
groundfish, pelagic, and semi-pelagic
fish.  Although sand lance are exploited
commercially as a bait fish,  they are


more important ecologically as they play
a large role in community structure and
are a significant prey item for many other
species.
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