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Abstract: The double-crested cormorant (Phalacrocorax auritus) is the primary avian predator on
the southern catfish industry, estimated to cause $5 million in damage per year. To date, the most
effective strategy for alleviating cormorant depredations in areas of intensive catfish production is
coordinated dispersal of cormorant night roosts with pyrotechnics. Many of these night roosts are
located in waterfowl refuges or wetland habitat leased for waterfowl hunting. Thus, there is an
increasing concern about the effects of cormorant harassment efforts on waterfowl and other wildlife
inhabiting these sites in cypress-swamp habitat. To address the need for a roost harassment device
that was more species-specific, we evaluated two commercially available low- to moderate-powered
lasers in a series of large-pen and field trials for their effectiveness in moving cormorants from test
ponds and dispersing cormorants from their night roosts, respectively. In pen trials, laser beams
directed at small groups of captive birds produced negligible effects, suggesting that the laser light
was not highly aversive. This was consistent with a series of veterinary investigations suggesting no
detectable ocular damage to cormorant eyes directly exposed to a selected laser at varying distances
down to 1 m. During field trials both lasers, directed at roost trees after sunset, were consistently
effective in dispersing cormorants in 1 to 3 evenings of harassment and is comparable to the
harassment effort needed with pyrotechnics. Because laser treatment is completely silent and can be
directed selectively at cormorants, these devices may be extremely useful for dispersing cormorants
in sites where disturbance of other wildlife is a concern. Advantages and disadvantages of lasers

relative to pyrotechnics are discussed.

Key words: catfish depredations, double-crested cormorant, low-powered lasers, moderate-powered
lasers, ocular hazards, Phalacrocorax auritus, roost harassment

Wintening populations of double-crested population in this region has more than
cormorants (Phalacrocorax auritus) in the lower doubled from approximately 30,000 birds to
Mississippi Valley increased dramatically during >60,000 birds (Glahn et al. 2000a). This
the 1970s and 1980s (Alexander 1977-1990). increase parallels the rapid growth of breeding
Since 1990, the wintering cormorant populations, particularly in the Great Lakes
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endorsement by the U. S. Government) for
dispersing cormorants from roost sites in the
delta region of Mississippi. This device is
specifically marketed for bird dispersal and
had been reportedly used to disperse
cormorants {rom their night roosts in Europe
(Soucaze-Soudat and Ferri 1997). In the
March 1999 demonstration, this laser device
was effectively used after sunset to disperse
large numbers of roosting cormorants at 2
sites. At the second site an estimated 10,000
cormorants were dispersed from trees by 2
people moving parallel to the roost in a
motorized boat and shining the laser beam at
the tops of the trees. However, total evacuation
of the roost sites, normally requiring repeated
nights of harassment with pyrotechnics, was
not assessed. Little was also known about how
cormorants might habituate to this stimulus or
the conditions that might influence its
effectiveness. However, attempts to move
loafing cormorants during the daylight hours
in March 1999 were unsuccessful. Because of
human-ocular safety precautions with these
devices, it was unclear how laser treatments
might negatively impact cormorant vision.

The objectives of this study were to; 1)
examine the effects of ambient light,
atmospheric conditions, and habituation on the
effectiveness of 2 laser devices for repelling
captive cormorants; 2) determine the efficacy
of the Desman®© laser and other selected Jaser
devices in dispersing double-crested
cormorants from their night roosts; and 3)
examine the possible effects of the Desman©
laser for negatively impacting cormorant
vision.
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Materials and methods

Laser devices evalnated

The Desman@© laser (model FI. R 005)
is a red (632.8 nm) helium-neon laser that is
configured to resemble arifle. It 1s a class HIB
laser with a power of 5 mW (moderate power)
and has a beam diameter at the source of 12
mm. For comparison, we also evaluated the
Dissuader® laser security device, a compact
(flashlight configuration}laser illuminator that
is produced as a threat deterrent device for
security personnel. Its main function 18 to
‘produce an intense glare or temporary flash
blindness in the adversary. However, it has
shown potential as an avian repellent during
concurrent studies with other species (B.
Blackwell, USDA- National Wildlife Research
Center, unpublished data). This device also
produces a red (650 nm) beam but is a diode
laser. It is categorized as a class If laser (low
power) with 68 mW of power and a beam
diameter of 76 mm at the source. There was
little technical similarity in these devices, but
the most conspicuous difference was in beam
intensity and beam diameter. The Desman©
laser appeared to produce a more intense beam
that measured only 2.5 cm at 183 m (200
yards). The Dissuader® produced a less
intense beam that measured 58 cm at 183 m

(200 yards).
Captive cormorant trials

In December 1999, 2 groups of 5
wild-trapped cormorants each were assigned to
either a 0.1- ha or a 0.2-ha enclosed area in a
large 0.4-ha flight pen. Each area contained a
0.04-ha pond stocked with catfish fingerlings
to serve as a food supply. Each pond was also
equipped with a servicing pier where
cormorants loafed. After a week of acclimation
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histopathology studies. This study revealed
no retinal degeneration or necrosis. Detached
retinas, congested chorids and subscapular
globules in the lens were equally distributed
between treated and control birds and
appeared to be post-mnortem artifacts (Table
3). Unique to the bird exposed to the laser at
1 m was the presence of mild mononuclear
cell mfiltrates (MONO CELLS) in the iris
(Table 3). However, based on the pathology
report these cells were indicative of a chronic
or pre-existing condition not related to laser
treatments.

Discussion

The lack of predictable overt response
to laser light in captive trials is not clearly
understood, but suggests that the laser light
used in this study is not a highly aversive
agent. However, sensitivity to
fright-producing stimuli may be altered by
confinement. Although optimal light
conditions for laser effectiveness could not be
ascertained, previous trials in March 1999
suggested the need for low-light levels to
disperse cormorants. This is consistent with
laser trials on birds in Europe (Briot 1996) and
manufacturer's recommendations to use the
Desman®© laser at light Ievels below 1200 lux
(typically near sunrise and sunset). Under
these light conditions, cormorants in the field
utilized group avoidance behavior to laser
light that presented a novel, highly visible
stimuli approaching them. Because groups of
cormorants moved as the laser light
approached them, relatively few birds were
contacted with the laser light. In fact,
movement of the laser light through the tree
branches appeared more likely to elicit
avoidance than focusing the light on
individual cormerants.
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Although in most cases during field
trials it appeared that the entire roost was
evacuated during the first evening of laser
harassment, consistently higher counts of
birds leaving the roost the following morning
suggested that birds returned to the roost later
that night. However, on 3 occasions during the
evening following the first laser harassment,
all roosting cormorants left the site before
sunset before any further laser harassment was
deployed. Consistent with previous cormorant
dispersal studies using pyrotechnics (Hess
1994, Mott et al. 1992, Mott et al. 1998,
Glahn, In press), cormorants were effectively
dispersed after 1 to 3 evenings of laser
harassment, but returned within 1 week. Thus,
laser harassment appeared equally effective as
pyrotechnics for cormorant roost dispersal.
Both commercially available laser devices
also appeared to be equally effective as a
cormorant roost dispersal tool, despite the
Dissuader® laser not being designed for this

purpose.

Because laser treatments are
completely silent and can be directed only at
cormorants, they have advantages over
pyrotechnic treatments where disturbance of
other wildlife is a concern. Another logistic
advantage of laser devices to dispersal
operations may be their long effective range.
We dispersed cormorants from up to 1000 m
away, and the manufacturer reports the
effective range of the Desman® laser tobe 2.5
km. However, the effective range of these
devices is largely determined by the amount of
obstructions such as trees between the birds
and the device. The only disadvantage of
lasers for cormorant roost dispersal is their
cost, The Desman®© laser is distributed in the
United States by Reed -Joseph International,
Greenville, MS at a cost of $7,500.
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The Laser Dissuader® is manufactured
and distributed by SEA Technologies,
Albuquerque, NM at a cost of $5,600.
Although the cost of using pyrotechnics to
disperse cormorant roosts can be highly
variable, Glahn (in press) reported the average
cost of pyrotechnics for dispersing a
cormorant roost to be approximately $150.
Thus, laser devices would probably pay for
themselves after 40 to 50 successful
dispersals. '

The potential hazards of these lasers,
particularly ocular, for humans is defined by
their hazard classification of II and TIIB
(OSHA 1991), by the manufacturer of the
Desman®© laser (Soudat-Soucaze and Ferri
1997) and by independent testing of the Laser
Dissuader® (Dennis et al. 1999). From
review of these documents by other
researchers, ocular hazards appear to result
only from intentional staring at the laser light
close to the diffuser, but the probability of
injury increases with proximity to the diffuser
and is greater for a class HIB laser than a class
I (B. Blackwell, USDA- National Wildlife
Research Center, personal communication).
Thus, as a general safety precaution the
Desman®© manufacturer recommends that the
laser not be pointed at people within the
nominal ocular hazard distance (NORD) of 13
- m (Soudat-Soucaze and Ferri 1997).

Although potential ocular hazards
from lasers are well defined for humans, little
is known about the hazards of these devices to
cormorants. Early experiments on the effects
of lasers on birds showed that some birds were
less sensitive to laser light than others given
species-specific physiological mechanisms to
defuse intense light (Lustick 1973). Thus,
human standards of laser hazards may not
necessarily apply to birds. This might explain
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why we were unable to detect any evidence of
ocular damage to cormorants exposed to the
more intense Desman® laser at distances
down to 1 m. Although our sample size is
small (# = 3), because all exposure distances
were less than those expected during field use
of this laser, we conclude that use of this
device is unlikely to cause measurable damage
to the eyes of double-crested cormorants. This
conclusion is consistent with the lack of
aberrant behavior observed with cormorants
exposed to laser freatments in both captive
and field trials. I there are effects to
cormorant eyes, it is mote likely temporary
"flash blindness" that forms the functional use
of the Laser Dissuader®. This effect is
comparable to the human response to
photographic strobe lights, but causes no
measurable damage. However, due to group
avoidance behavior of cormorants to
approaching lasers, very few birds would
likely experience this effect.

Management implications

Two commercially available [ow- to
moderately-powered lasers appeared
consistently effective for dispersing
double-crested cormorants from their night
roosts and did not present detectable ocular
hazards to these birds. However, these laser
devices do present some minimal human
safety concerns, and precauntions for safe use
should be followed. Although laser treatments
appeared equally effective as pyrotechnics,
because of their present costs, they are not
likely to replace pyrotechnics as roost
dispersal tools. Because they are silent and can
be selectively directed only at cormorants,
laser devices can be effectively used as a
non-lethal, species-specific dispersal tool,
where disturbance of people and other wildlife
is a concern. Another advantage of these
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