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ABSTRACT

Field observations off Long Island, N.Y., using scuba and ultrasonic tracking, showed the cunner,
Tautogolabrus adspersus, to be active during the day and inactively lying in shelter at night. Fish
restricted their movements during the day, remaining within 2 m of the structure providing the
nighttime shelter. The fish overwinter within their home territory in a torpid, nonfeeding state. Cunner
fed primarily on invertebrates, foraging both benthically and in the water column. Competition
between cunner and young tautog, Tautoga onitis, for Mytilus edulis was apparent during May-June
when it is the major food item for both species. But beginning in July and extending through October,
while tautog continued to feed primarily on mussels, cunner shifted to a diet consisting mainly of the
isopod, Idotea baltica.

Almost any bottom relief, natural or man-made,
including rock outcroppings, piers, pilings, and
boat docks, provides the basic physical structure
for temperate-water reef communities of fishes.
While not as diverse in the number of residents as
tropical and subtropical coral reefs, these com
munities represent an important component of
the inshore marine resources of the Atlantic coast
of North America. The cunner, Tautogolabrus
adspersus, is a prominent member of temperate
water reef communities. This ubiquitous inshore
species ranges from northern Newfoundland to
the mouth of Chesapeake Bay (Leim and Scott
1966) and between Cape Cod and Delaware Bay is
often found co-residing with the tautog, Tautoga
onitis, the only other labrid inhabitant of the
region. The close relationship of the cunner to
inshore structures makes the species highly
available to the angler while at the same time
placing the fish in proximity to the potential ef
fects of inshore pollution.

Our aim in this study was to describe daily and
seasonal movements of the cunner as well as their
feeding habits as compared with those of young
tautog of similar size.
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MATERIALS AND METHODS

Observations of activity and movements of the
cunner were made indirectly by ultrasonic
tracking of individual fish and directly with scuba.
The detailed procedures used in capturing,
handling, and tracking individual fish have been
described by Olla et al. (1974). The ultrasonic
transmitters, manufactured by Chipman In
struments," (Henderson et al. 1966) measured 30 x 9
mm and emitted pulsed signals at frequencies of
58 to 70 kHz. These were attached externally to the
fish by monofilament line passed through the dor
sal musculature just below the midpoint of the
dorsal fin. The transmitters were made neutrally
buoyant by the addition of a styrofoam collar en
cased in silicone.

Eight fish were captured and tracked at one of
three locations (Sites A, B, and C; Figure 1) in the
west end of Great South Bay, Long Island, N.Y.,
during July and August 1973. Site A was the end of
a small peninsula with 0.2- to 0.6-m diameter
riprap covering the bottom from 1.2 m above the
high water mark extending out 100 m. Water
depth ranged from 2.0 to 10.0 m. Site B, the Fire
Island Coast Guard basin, was a 110 X 52 X 47 m
open pentagon, constructed of tongue-and-groove
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FIGURE l.-Study area and Sites A, B, and C where cunner were tracked.

planks, steel sheeting, and piles. Water depth
along the basin walls varied between 2.4 and 8.8 m
with the bottom composed primarily of sand,
gravel, and shell. Site C was an artificial reef,
457 X 46 m, consisting of submerged barges and
tires on a sand and gravel bottom in 6 to 7 m of
water (Briggs and Zawacki 1974).

Cunner were observed directly with scuba both
day and night at weekly intervals from May
through October in 1972 and 1973, and at monthly
intervals from November 1972 to April 1973 for a
total of 200 h (150 h daytime; 50 h nighttime).

Cunner and tautog were collected weekly, May
through October at Site A for food habit analysis.
The fish were either speared by scuba divers or
trapped, and specimens were preserved in 10%
Formalin. The contents of the entire digestive
tract were examined, the food was identified, and
its volume measured (Windell 1968).

RESULTS

Daily Activity and Movements

All fish tracked (Table 1) were active during the
day and inactive at night. Tagged fish initiated
daytime activity 16 to 41 min following the start of
morning civil twilight; cessation of activity oc
curred 5 to 55 min before the end of evening civil
twilight (Table 2). Direct scuba observations
confirmed that the fish were active by day and
inactive during the night. During the night, the
fish were lying against, in, under, or between
bottom or vertical structures. While the fish were
quiescent at night, general responsiveness was
low as indicated by divers being able to touch or
capture fish with a hand-held net.

TABLE l.-Release site, tracking duration, and the maximum distance
traveled along the shelter site structure.

Tracking Distance
Cunner TL Release Release Release duration traveled

no. (mm) site! date time (h) (m)

1 190 8 7/10/73 1010 70.8 50
2 197 8 7/11/73 0920 46.7 50
3 172 8 7/16/73 1415 89.8 50
4 180 8 7/17/73 0935 34.9 5
5 215 8 7/23/73 1300 91.0 30
6 200 C 7/31/73 0937 70.8 75
7 220 C 8/ 6/73 1345 90.8 150

'8 220 A 7/24/73 0932 69.0 25

IRefers to Figure 1.
'Track intermittent.

TABLE 2.-The onset (minutes after morning civil twilight) and the end
(minutes before evening civil twilight) of the daily activity of individual
cunner as determined by ultrasonic tracking,

Cunner
no. Time Day 1 Day 2 Day 3 Day 4 Day 5

Morning 36 34 20
Evening 55 22 23

2 Morning 22 16
Evening 37 39

3 Morning 22 24 34 18
Evening 37 30 26 34

4 Morning 31
Evening 44 41

5 Morning 28 29 25
Evening 16 15 21

6 Morning 39 41 25
Evening 42 35 43

7 Morning 26 31 27 24
Evening 19 13 20 5

All of the fish tracked (Table 1) were highly
localized in their daily movements, remaining
within 2 m of the structures affording cover. The
maximum distance traveled by any of the fish
along structures ranged from 5 to 150 m.

Due to extreme ambient interference of the
transmitter signal encountered during adverse
water conditions, cunner no. 8 (Table 1) was
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tracked intermittently. When tracking was possi
ble, the fish exhibited the same movement pattern
as the other seven fish. All observed movements
were restricted to the area of riprap surrounding
the release point and did not exceed 25 m from the
release point.

While using scuba, we were able to sight three of
the tagged fish directly (no. 1, 2, and 4; Table 1).
They were feeding and appeared to be normally
responsive. The attached transmitter had no ap
parent effect on orientation or swimming ability.

Seasonal Activity

In late fall, when water temperatures dropped
to 5° to 6°C, cunner were observed to be inactive
and torpid, lying in cracks and crevices both day
and night, similar to what Green and Farwell
(1971) described for cunner in Newfoundland and
what we described for young tautog (alia et al.
1974). Some of these fish were covered with a fine
layer of silt. Examination of digestive tracts from
17 torpid fish indicated that they were not feeding.
The fish remained torpid throughout the winter
with water temperatures ranging from 2.5° to
5.0°C until the early spring when they became
active as the water temperature rose above 6°C.

Feeding

Cunner generally occur in loosely formed
aggregations and feed primarily as individuals
rather than in any organized social grouping. One
exception to this is the social interaction and
facilitation which occur when one or more fish
come upon a particularly abundant concentration
of food. An increase in the intensity of feeding
above that which constitutes the normal grazing,
picking, and searching activity serves to attract
cunner from the surrounding areas. As the
number of fish attracted to the feeding area
increases, so does the intensity of feeding, serving
to attract more and more fish until the food has
been consumed. On anumber of occasions (30-40),
after placing a clump of Mytilu8 edulis with
crushed shells at a particular place on the bottom,
we have observed the attraction of 50 or more
cunner within 1 to 2 min after the first few fish had
found the food and begun to feed.

Cunner feed both in the water column and
benthically. When feeding in the water column
with a current present, the fish face into the
current while maintaining position and visually

scanning for suspended food items. Water column
foraging is typified by high frequency of eye and
head movements as the fish search in all directions.
When a food item is sighted, the fish swims to it,
grasps the item, and then returns to the original
search posture. Fish often search the water column
while remaining in close proximity to objects af
fording cover from the full force of the current.
Only after sighting a food item does the fish move
into the current to ingest it and then return to its
searching position. In this manner, the fish effec
tively conserves energy otherwise required to
maintain its position in the current between
ingestions. Discontinuities of the bottom, while
providing cover from the current, also act to cause
turbulence and upwellings, aiding in separating
and spreading the food items. Fish may feed in
this manner during the day for an entire tidal
cycle, the duration and frequency depending both
on food density and level of satiation. A typical
food item which cunner may be ingesting during
this type of feeding and which occurred in sig
nificant quantities in stomach samples was the
isopod, Idotea baltica (Table 3). This species may
occur free floating, attached to bits of flotsam,
such as algae or eel grass, or on fixed substrates.

In situations where there is little or no current,
cunner search the water column by actively mov
ing. There is a general dispersal and lack of any
particular directional orientation in the absence or'
a current which is similar to Stevenson's (1972)
observations of reef inhabitants at Bimini.

When feeding on bottom or vertical substrates,
the fish, exhibiting a high intensity of eye
movements, visually search the forage area, their
snouts touching or within several centimeters of

TABLE S.-Contents of cunner and tautog digestive tracts.

Percent 01 total contents'

Cunner Tautog

May- July- Sept.- May- July- Sept.-
Item June Aug. Oct. June Aug. Oct.

Mytllus edulis 57.1 4.3 13.0 74.3 87.9 83.1
Ida/ea baltica 0.5 72.1 61.7 4.6 2.7
Mlcrocrusta-

ceans2 4.4 0.5
Cirripeds 0.2 1.6 1.9 15.3 2.7 7.4
Brachyurans 13.4 2.0 10.9 4.2 3.6 5.9
Fish remains 11.8 18.1 10.6
Debris 7.6 1.9 1.9 1.1 3.1 3.6
Fish eggs 0.4
Gastropods 1.2
Cerldeans 3.2
No. fish 31 21 12 14 12 13
TL (mm) 63-215 108-240 154-223 105-254 136-260 177-235

'Determined by volume (Windell 1968).
2Amphlpods, copepods, and myslds.
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the substrate surface. On a vertical substrate, they
may swim up and down and from side to side,
slowly searching an encrusted pile or bulkhead
wall for food. When a food item is sighted, the fish
grasps and ingests it as well as some of the
encrustations, ejecting much of the excess.
Foraging in this manner, the fish may cover an
area of no more than 4 to 5 m' until satiated.
Similar search patterns occur along the bottom or
in close proximity to rocks, logs, and other struc
tures.

When feeding on M. edulis, which comprise a
significant part of their diet during part of the
year (Table 3), the fish grasp and ingest with the
anterior canine teeth, then crush the shell with
their pharyngeal teeth in much the same manner
as described for tautog (Olla et al. 1974).

Food Habits

Our analysis of digestive tract contents showed
that cunner forage on a variety of organisms (Ta
ble 3), mainly invertebrates, as has been reported
previously (Richards 1963; Chao 1973). While
Richards found amphipods to be the most impor
tant food item for cunner in Long Island Sound
and Chao reported mussels (both Mytilus edulis
and Modiolus modiolus) to occur most frequenty in
gut contents of fish collected at Nahant, Mass., our
analysis for the sizes studied showed two major
food items, Mytilus edldis and Idotea baltica,
comprising 24.8% and 44.8%, respectively, of all
food consumed. Our data showed a significant
seasonal shift in the utilization of these two major
forage species. During the May-June period, M.
edulis predominated with 57.1% with only 0.5% I.
baltica present. During July-August, the foraging
pattern changed with I. baltica then being the
major component of the diet at 72.1% and only 4.3%
M. edulis present. This trend continued into the
September-October period with 61.7% and 13.0%
for I. baltica and M. edulis, respectively.

Examination of the digestive tract contents
from young tautog (105-260 mm) showed that they
were feeding predominantly on M. edulis
throughout the feeding season (Table 3). Other
items present occurred in varying and sig
nificantly lesser amounts. Olla et al. (1974) report
ed the same pattern in feeding for larger tautog.

DISCUSSION

Cunner and tautog, the only labrid inhabitants

898

FISHERY BULLETIN: VOL. 73, NO.4

of north temperate waters of the western Atlan
tic, are often found co-residing on "reef" habitats
south of Cape Cod. The geographical area in which
these animals are found is beyond the northern
limit for hermatypic corals. Hence, the "reef"
habitat, as we define it, includes any natural or
artificial structure or relief which provides a habi
tat for various species dependent, to some degree,
on shelter sites (Smith and Tyler 1972), e.g., cracks
and crevices, and also serves as a substrate for a
variety of attached fauna and flora utilized as food
items for resident fish.

Both cunner and tautog are active during the
day and inactive at night. The inactive phase of
nighttime is characterized by complete quiescence
or sleep, a typical trait for labrid species in general
(for examples see Hobson 1965, 1968, 1972; Starck
and Davis 1966; Tauber and Weitzman 1969;
Collette and Talbot 1972).

As was discussed in an earlier paper (Olla et al.
1974), the low level of responsiveness which is
characteristic of the sleep phase of labrids and
species of similar habit indicates that there is a
reduction in the potential to avoid or escape en
vironmental stress that may be imposed during
the night.

Both of these species require shelter sites as
resting places during the night sleep phase.
Cunner of all sizes and tautog of less than 250 mm
also appear to require a close association with ob
jects affording shelter by day and during the
winter, when they remain in a torpid condition. It
is, therefore, obvious that the "reef" habitat, as a
provider of shelter sites, would be a limiting factor
in the population size of these two species. Any
interspecific competition for shelter sites encoun
tered by the cunner would probably be limited to
tautog less than 250 mm, with both species
requiring shelters of similar type and size. The
amount of available shelter for coral reef species is
an obvious limiting factor of population size (Sale
1972; Smith and Tyler 1972, 1973).

An attempt to attract or to increase populations
of shelter-dependent species has been the
development of man-made reefs using a variety of
substances including automobile tires and bodies,
construction rubble, sunken barges or ships, etc.
(see Rickards 1973; Steimle and Stone 1973). The
construction of man-made reefs would be most
successful in areas in which sufficient food
resources are available for the fish to be attracted
or where the potentiality for food accretion would
be increased by the addition of an appropriate
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substrate. These structures would be most effec
tive when placed where both forage species and
fish species may be recruited naturally, the only
element having prevented their presence
previously being the absence of the structure.

The most obvious difference in the feeding
habits of cunner and tautog is the greater diver
sity of organisms eaten by cunner (Table 3). While
Mytilu8 edulis makes up the bulk of the diet dur
ing the feeding year of the tautog, it comprises a
significant part of the cunner diet only during May
and June. For the remainder of the feeding year,
Idotea baltica predominates, with a variety of
other invertebrates and fish being ingested by the
cunner. The food habits of these fish not only show
a change of season, as in this study, but also vary
widely with geographic location. Comparing the
results of this study with those of Richards (1963)
in Long Island Sound and Chao (1973) at Nahant,
the diversity in the cunner's feeding is even more
apparent.

The more diverse diet of the cunner as compared
with the rather restricted one of the tautog in this
particular habitat may in part be related to
morphological differences between the two
species. The cunner, with its narrower, more
streamlined body, pointed snout, and thinner lips,
is well suited for feeding on the small motile crus
taceans, e.g., I. baltica, occurring both benthically
and in the water column. Davis and Birdsong
(1973) in their review of water column foraging in
coral reef fishes show morphological differences
distinguish water-column foragers from benthic
foragers within the same family.

The depletion of specific foods such as M. edulis
(Oila et al. 1974) in this community, would appear
to be far more detrimental to tautog than to
cunner. Competition for the same food items
would likely occur only during May and June.

Shifts in feeding habits may relate to other
variables besides obvious differences in the abun
dance of the forage species. For example, 1. baltica,
occurring in waters of Denmark, shift their daily
rhythm of activity on a seasonal basis while held in
the laboratory (H~rlyck 1973). In the spring this
species is primarily nocturnal; during late spring
and early summer the species becomes more active
by day. The cunner, which feeds by day, ingested
significantly larger amounts of I. baltica during
approximately the same time that this species had
changed to a diurnal activity pattern. Of course
this is, at best, conjecture, since it is not well un
derstood how closely these laboratory observations

relate to the field and whether this species would
show the same seasonal shift in such widely
separated geographic locations.

All of the cunner tracked and observed directly
remained within several meters of some structure.
This behavior agreed with earlier observations on
young tautog (~250 mm; Olla et al. 1974). Further
more, we found that tautog of this size and cunner
of all sizes studied (50-240 mm) remained inshore
during the winter in a torpid state, agreeing with
the observations of Green and Farwell (1971). Ap
parently, the home range for cunner of this size is
restricted throughout all seasons to the length and
breadth of the structure to which they were
originally recruited.

Offshore reefs (primarily shipwrecks) appear to
support a population of older and larger cunner
than are found in inshore waters. During trawl
vessel surveys conducted by the Northeast
Fisheries Center (see Grosslein 1969 for a descrip
tion of the survey program) cunner, 21 to 42
em, have been collected at stations approximately
100 km southeast of Cape Cod, Mass. These larger
fish do not represent any significant part of the
cunner population as far as is known at this time,
but it is of interest that they do exist. Whether
they were originally recruited to these offshore
areas and remained there, or were part of an
inshore population that moved offshore when
reaching a certain size (as is the habit of older
tautog) and then remained there, can only be sur
mised.

LITERATURE CITED

BRIGGS, P. T., AND C. S. ZAWACKI.

1974. American lobsters at artificial reefs in New York. N.Y.
Fish Game J. 21:73-77.

CHAO, L. N.
1973. Digestive system and feeding habits of the cunner,

Tu.lItogolu.brlls u.dsperslIs, a stomachless fish. Fish. Bull.,
U.S. 71:565-586.

COLLETTE, B. B.. AND F. H. TALBOT.

1972. Activity patterns of coral reef fishes with emphasis on
nocturnal-diurnal changeover. Nat. Hist. Mus. Los Ang.
Cty., Sci. Bull. 14:98-124.

DAVIS. W. P., AND R. S. BIRDSONG.

1973. Coral reef fishes which forage in the water column: a
review of their morphology. behavior, ecology and evolu
tionary implications. Helgolander wiss. Meeresunters.
24:292-306.

GREEN, J. M., AND M. FARWELL.

1971. Winter habits of the cunner. Tu.lItogolu.brlls adspersus
(Walbaum 1792). in Newfoundland. Can. J. Zoo!.
49:1497-1499.

GROSSLEIN. M. D.
1969. Groundfish survey program of BeF Woods

Hole. Com mer. Fish. Rev. 31(8-9):22-30.

899



HENDERSON, H. F., A. D. HASLER, AND G. C. CHIPMAN.

1966. An ultrasonic transmitter for use in studies of
movements of fishes. Trans. Am. Fish. Soc. 95:350-356.

HOBSON, E. S.

1965. Diurnal-nocturnal activity of some inshore fishes in
the Gulf of California. Copeia 1965:291-302.

1968. Predatory behavior of some shore fishes in the Gulf of
California. U.S. Fish Wild\. Serv., Res. Rep. 73, 92 p.

1972. Activity of Hawaiian reef fishes during the evening
and morning transitions between daylight and dark
ness. Fish. Bul\., U.S. 70:715-740.

HilRLYCK, V.
1973. Seasonal and diel variations in the rhythmicity of

Idotea baltica (Pallas) and Idotea granulosa
Rathke. Ophelia 12:117-127.

LEIM, A. H., AND W. B.SCOTT.

1966. Fishes of the Atlantic coast of Canada. Fish. Res.
Board Can., Bull. 155,485 p.

OLLA, B. L., A. J. BEJDA, AND A. D. MARTIN.

1974. Daily activity, movements, feeding, and seasonal oc
currence in the tautog, Tautoga onitis. Fish. Bull., U.S.
72:27-35.

RICHARDS, S. W.

1963. The demersal fish population of Long Island Sound.
Bull. Bingham Oceanogr. Collect. Yale Univ. 18(2), 101 p.

RICKARDS, W. L.
1973. A bibliography of artificial reefs and other man-made

fish attractants. Univ. N.C. Sea Grant Pub!. UNC
SG-73-04, 21 p.

900

FISHERY BULLETIN: VOL. 73, NO.4

SALE, P. F.

1972. Influence of corals in the dispersion of the pomacen
trid fish, Dascyllus aruanus. Ecology 53:741-744.

SMITH, C. L., AND J. C. TYLER.

1972. Space resource sharing in a coral reef fish communi
ty. Nat. Hist. Mus. Los Ang. Cty., Sci. Bull. 14:125-170.

1973. Direct observation of resource sharing in coral reef
fish. Helgolander wiss. Meeresunters. 24:264-275.

STARCK, W.A., II, AND W. P. DAVIS.

1966. Night habits of fishes of Alligator Reef,
Florida. Ichthyo\. Aquarium J. 38:313-356.

STEIMLE, F., AND R. B. STONE.

1973. Bibliography on artificial reefs. Coastal Plains Cent.
Mar. Dev. Servo Pub\. 73-2, 129 p.

STEVENSON, R'. A., JR.

1972. Regulation of feeding behavior of the bicolor dam
selfish (Eupomacentrus partitus Poey) by environmental
factors. In H. E. Winn and B. L. Olla (editors), Behavior
of marine animals: current perspectives in research. Vo\.
2. Vertebrates, p. 278-302. Plenum Press, N.Y.

TAUBER, E. S., AND E. D. WEITZMAN.

1969. Eye movements during behavioral inactivity in cer
tain Bermuda reef fish. Commun. Behav. Bio\. Part A
3:131-135.

WINDELL, J. T.

1968. Food analysis and rate of digestion. In W. E. Ricker
(editor), Methods for assessment of fish production in
fresh waters, p. 197-203. Blackwell Sci. Pub\. Oxford,
Eng\.


