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Halophilic vibrios were recovered from feces of six types of aquatic birds (gulls, pelicans, Canada geese,
swans, egrets, cormorants) from Connecticut and/or Florida shorelines. Candida albicans was isolated from
gulls and Canada geese in Connecticut and from gulls and cormorants in Florida.

An earlier study demonstrated the occurrence of Candida
albicans in gull feces from Connecticut and Florida (1). The
research was subsequently expanded to include other spe-
cies of birds and the determination of halophilic Vibrio spp.

Gulls are scavengers which frequent sewage treatment
plants (5) and trash dumps (8). Consequently, a wide variety
of human and animal pathogens have been recovered from
gull feces and include, in addition to C. albicans, species of
Campylobacter (7), Listeria (6), Salmonella (5), and Yersinia
(19), as well as viruses (12). Because gulls often travel long
distances (20) and other birds may eat gull feces (22), the
spread of pathogens by gulls and other species over large
areas seems likely.

Vibrio cholerae has been reported from geese (18), mute
swans (14), white pelicans, several species of gulls and other
aquatic birds (16), and unidentified coastal birds (17). Vibrio
metschnikovii and V. mimicus have been found in unspeci-
fied marine birds (4), and V. parahaemolyticus occurs in
unidentified aquatic birds (11).

Vibrios have emerged as serious human pathogens via raw
seafood consumption and wounds received in contact with
marine materials (4, 10). The ubiquity of certain birds (e.g.,
gulls) along coastlines and the close association of birds with
human activities such as waste disposal may be significant
factors in the spread of large numbers of vibrios and other
pathogens to areas of importance to human health, including
fishing boats, fish processing areas, and shellfish beds.
Candida species are also assuming increased significance

as human pathogens and are now the fourth most commonly
recovered blood culture isolate at some medical facilities
(21). Immunosuppression is becoming a more frequent oc-
currence and represents a major factor in yeast and vibrio
infections.
Fresh bird feces were collected by using Aerobic Trans-

port System swabs (BBL Microbiology Systems, Cockeys-
ville, Md.) and processed in the laboratory within a few
minutes. Birds examined along beaches in southeastern
Connecticut included herring gulls (Larus argentatus), great
black-backed gulls (L. marinus), Canada geese (Branta
canadensis), and mute swans (Cygnus olor). Florida species
studied were herring gulls, laughing gulls (L. atricilla),
ring-billed gulls (L. delawarensis), brown pelicans (Peleca-
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nus occidentalis), snowy egrets (Egretta thula), and double-
breasted cormorants (Phalacrocorax auritus). All samples
were collected in the Sarasota area from fishing piers and
boat docks.
For C. albicans determination, the top portions of plates

containing Sabouraud dextrose agar (Difco Laboratories,
Detroit, Mich.) with 150 mg of chloramphenicol per liter
(SD+) were inoculated directly from the swab. The plate was
streaked with a sterile wire loop. Swabs were also used to
inoculate tubes of SD' broth. Plates and broths were
incubated at 37°C for 18 to 24 h. Colonies which developed
on SD' agar were transferred to tubes of calf serum,
incubated at 37°C for 1 to 2 h, and examined by phase
microscopy for the presence of germ tubes. If no colonies
developed on SD' agar, broth tubes were examined micro-
scopically for the presence of yeasts; if results were positive,
SD' agar was restreaked, incubated, and examined as
described above.
For Vibrio isolation, swabs were used to inoculate tubes of

alkaline peptone broth containing 1% Bacto-Peptone (Difco)
and 1% NaCl; pH was adjusted to 8.5. After incubation at
37°C for 6 to 18 h, a loopful from turbid tubes was streaked
on thiosulfate-citrate-bile-sucrose agar (Difco) which was
incubated at 37°C for 18 to 24 h. Typical Vibrio colonies
(yellow or blue-green) were transferred to slants of Bacto
Marine Agar 2216 (Difco). Gram-negative, cytochrome oxi-
dase-positive isolates were examined for susceptibility to
150 ,ug of the vibriostatic agent 0/129 (Sigma Chemical Co.,
St. Louis, Mo.) and reaction in glucose MOF medium (15).
The API 20E system (Analytab Products, Plainview, N.Y.),
with 20%7oo artificial seawater as diluent, and incubation at
37°C were used to identify Vibrio species. Growth in various
NaCI concentrations was used in some cases to confirm
species assignment.
Table 1 shows the recovery rate of C. albicans and Vibrio

spp. from birds. Compared with that in the previous study
(1), the frequency of C. albicans recovery from gulls in
Florida was similar; 41% versus 38%. Samples from Con-
necticut showed a 58% recovery, while a rate of 78% was
noted previously. That study (1) included collections from a
reservoir, docks, and an island rookery, all of which showed
>80% positive samples, and this high rate of positive sam-
ples raised the overall average. No C. albicans were ob-
served in pelican droppings in the present study or earlier
(1), probably because pelicans are exclusively fish eaters and
the incidence of pathogenic yeasts would be low in marine
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TABLE 1. Recovery of Vibrio spp. and C. albicans from aquatic birds

Connecticut Florida

Bird No. positive for No. positive for No. positive for No. positive for
Vibrio spp./no. C. albicanslno. Vibrio spp./no. C. albicanslno.

sampled (% positive) sampled (% positive) sampled (% positive) sampled (% positive)

Gull 23/45 (51) 26/45 (58) 29/42 (69) 17/42 (41)
Pelican 20/42 (41) 0/20 (0)
Cormorant 1/2 (50) 1/2 (50)
Egret 1/2 (50)
Canada goose 1/16 (6) 1/16 (6)
Swan 2/3 (67)

fish. Isolation frequency was low from Canada geese (6%),
and no yeasts were found in swans or egrets, although the
number of samples from the latter two species may have
been too few to be significant. C. albicans was found in one
of two cormorant samples, but this was also statistically
invalid.
The percentages of vibrio isolations from gulls in the two

areas were relatively comparable (58 and 69%), and recovery

from pelicans was frequent (41%). All other bird species
studied also showed the presence of Vibrio spp., although,
as discussed above, the number of samples from swans,

cormorants, and egrets was low. Additional samples should
be taken for a better assessment of carriage rate.

Vibrio alginolyticus was recovered from gulls, swans, and
Canada geese in Connecticut and from gulls and pelicans in
Florida. This is the first report of the presence of this species
in aquatic birds. Vibrio parahaemolyticus was found in
Connecticut gulls and from all bird species samples in
Florida. Non-01 V. cholerae was recovered from Connect-
icut gulls only, but the organism is apparently common in
other areas (14, 16-18). Pelicans yielded isolates of both
V. damsela and V. fluvialis; the latter was also found in
Connecticut gulls. These two Vibrio spp. have not been
noted previously in birds.
The results indicated that both C. albicans and several

species of Vibrio are common in marine birds along both the
northeast and southeast U.S. coastlines. The widespread
occurrence of potentially pathogenic vibrios may be impor-
tant to the seafood industry because of the close association
of birds, particularly gulls, with fishery activities. Vibrio spp.
occur in shellfish in different geographical areas in both
natural populations (3, 13) and market samples (2, 9). Marine
birds may serve as vectors or reservoirs of these pathogens
(14, 23).

A portion of this work was conducted while I was on sabbatic
leave at the Mote Marine Laboratory, Sarasota, Fla. I am indebted
to Kumar Mahadevan, Director, and Richard H. Pierce, Associate
Director, for providing facilities. James Ogg kindly shared some

thoughts and data.
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