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RESUMEN

Bacterioneuston cromégeno fue aislado de pozas litorales y someudo a pruehas de tincién de Gram, morfologia
y motilidad, bioluminiscencia, presencia de c nitrato red yp de
enzimas hidroliticas. Los resultados sugieren que las bacterias cromdgenas psicréfilas aisladas constituyen
bési nte una ibucién del sedimento a la pelicula superficial cuya participacién en la mineralizaci6n del

nitrdgeno y carbono puede ser importante.
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The sea water surface film has a microflora of bacteria from the sea-water surface film
which includes microalgae, varied fungi and growing on a solid media produce pigmented
algae, spores, protozoa, phytoflagellates and colonies. Pigmented strains in the atmosphere
bacteria, being the latest one an important have been shown to be protected against
component in the mineralization processes. induced toxic forms of oxygen produced
This film and its microflora receive the during aerobic resplranon (Shaplm et al.
influence of important environmental factors 1977).Carc id 1 org

such as temperature, salinity, ultraviolet isolated from sea- watcr are also more rcsm!am
radiation (Fehon & Oliver 1979), and also to ultraviolet radiation than non pigmented
organic nutrients with carbon concentrations bacteria (Sieburth 1968), and in Serratia
that reach 1.350 mg of carbon per liter marcescens  prodigiosin  is  related to
(Sieburth 19‘.'9) Extreme fluctuations of these hydrophobic adhesion mechanisms
physicoct | par could be a (Rosenberg 1984). In general, pigments play a
negative influence on bacterial numbers, protective role. Considering that chromogenic
nevertheless the great quantity of organic bacteria could represent a group fitted to the
matter and carbon in the surface film (Sieburth surface film conditions, we have investigated
1979) play an imp role producing, most some features of their metabolism and
probably, a notorious enrichment of morphology that we consider importants.

psichrophylic saprophytic bacteria in situ.
Sicburth (1971) counted 2398 colony forming
units /ml (CFU/ml). Higher numbers can also
be found in literature (De Souza-Lima &
Chretiennot-Dinet 1984, Sicburth er al. 1976).
In the water column heterotrophic viable
numbers being much lower. An important part

MATERIAL AND METHODS

Samples were taken from the sea-water surface
film at the rocky littoral pools of the Marine
Biological Station at Montemar, Universidad
de Valparaiso, Valparaiso. Ninety-eight
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samples were taken between may and july 1995
with a Garrett (1965) sampling net for
bacterioneuston. All samples were taken to the
laboratory in a refrigerated box, at
aproximately 7° C and processed during the
three next hours. Each sample (0.1 ml) was
surface plated on marine agar 2216 (Difco) and
incubated at 20° C in a low temperature
controlled incubator. For counts and isolation
of pure cultures, plates with 30 to 300 colonies
were used. Fifty pigmented colonies were
picked at random and further purified. Marine
agar (MA) and marine broth (MB) were used
for these procedures.

Media were prepared with or without
agar (Difco) for MA and MB respectively
according to the following formula: Bacto
peptone 0.4% (w/v), Bacto yeast extract 0.1%
(w/v), Bacto agar 1.5% (w/v), aged sea water
75%, (v/v) and distilled water 25% (v/v), pH
7.6. The Gram identification technique was
done according to Buck (1982), morphology
was determined by staining cells with crystal
violet. Motility was determined by the hanging
drop method using a 24h MB culture.
Observation was done with a Nikon phase
contrast microscope. Chromogenesis was
determined by observation of colonies grown
in 2216 after 8 days of incubation at 20° C.
Bioluminiscence was done after the technique
of Nealson & Hasting (1992) and cytochromo
oxidase after the method of Kovacs (1956).
Catalase was determined in MA cultures afier
8 days incubation at 20° C with 3% H,0,
Nitrate reductase was done with the method
described by MacFaddin (1980}.

Determination of extracellular
enzymatic activity was done by diferent
methods. Caseinase was determined in MA
with 1% casein (Merck). Incubation was done
at 20° C for 4 days. Casein positive strains
formed a clear zone around the colony.
Gelatinase in MA was done with 5% gelatin
{Merck). Incubation was done at 20° C for 4
days, and a positive reaction of proteolysis
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was indicated by a clear zone around the
colony. Amylase was done with the method
recommended by MacFaddin (1980), using
starch (Merck). Esterase was done using 1%
Tween 80 (Sigma) (w/v) in MA. Incubation
was done at 20° C for 10 days. A positive
reaction is indicated by an opague zone
around the colony. Dnase cultures were done
under MacFaddin (1980) recommendations in
DNase media (Difco) prepared with 75% of
sea-water.  Determination for  glucose
metabolism was done in Hugh-Leifson’s
media under the recommendations of Gerhard
et al. (1994). Resi e to (/129 compound
was done.

RESULTS AND DISCUSSION

Most part of results are summarized in Table 1
and Figure 1. Counts of viable saprophytes
from the surface film in MA 2216 yiclded 10°
-10* CFU/ml. Chromogenic strains represent
circa 1/3 of the total viable counts. Forty-five
strains survived after purification procedures
in MA and MB. The colors of isolated
chromogenic colonies were orange, pale rose,
red, and different intensities of yellow.
Facultative anaerobes represénted 82% of the
isolates, the diference being strict aerobes
(18%). Obviously this condition is strongly
related with the presence of oxidase
(71 %), and catalase (36%) positive strains.
The high number of facultative anaerobic,
chromogenic strains, was not found either by
Fehon & Oliver (1979) who report only 2% of
chromogenic  facultative anacrobes, and
Gauthier (1975) who found all his isolates to
be aerobes and catalase-negative.

Gram positive bacteria represented
44% of the chromogenic strains of which 69%
had  streptococcus,  staphylococcus  or
diplococcus morphology. One Gram-negative
isolate was a filamentous form. Gram-ncgative
strains comprised 55% of the isolates and the
majority of these were non-motile strains.
Crow et al. (1975), Fehon & Oliver (1979),
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* of chromogenic strains

Catalase

Figure 1. Ch istics of c

Figura. Caracteristicas de las bacterias cromogénicas.
O  Positive reaction.

[0 Reaction positiva

Gauthier (1975), and Leén (1996) found that
Gram negative rods predominate in the
surface film. Also Mair er al. (1987) isolated
chromogenic bacteria from surface waters, all
of them Gram-negative strains.

Depending on  the  substrate,
extracelular  enzymatic  activity  from
pigmented strains fluctuated between 67%
and 96%. Garcia-Tello er al. (1994) also
found high values for enzymatic activity of
hydrophobic non-pigmented neustonic
strains. The high percentage of DNase and
gelatinase  positive  strains  suggest an
important role in mineralization of DNA and
proteinaceous compounds; also amylolitic,

W Negative reaction.
m Reaccién negativa.

and proteolytic activily was important in our
strains. Amylolitic activity of strains from the
sea water surface was found not to be
important by Fehon & Oliver (1979) and
Le6n (1996), but Gauthier (1975), Soto ef al.
(1984) and Garcia-Tello er al. (1994) find
excellent amylolitic activity. We suggest that
the abundance of these types of bactena
depends on enrichment by starch producing
Phaeophyceae in the nearby seawater,
particularly Lessonia, that grows abundantly
in the exposed rocks in Montemar.

It is noteworthy that B0% of the

pigmented  strains  performed  nitrate
reduction. Schropp & Schwarz (1983) have
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shown that nitrate reduction operates in sea
water. This observation raises a question
about the fate of nitrogen from the surface
film of littoral pools. Our results point out at
a rather active chromogenic, mineralizing
microflora; nevertheless, De Souza-Lima &
Romano (1983) and Williams er al. (1986)
consider heterotrophic activity as weak, or
variable due to the extreme conditions that
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affect the surface film. The considerable
differences of our results compared to those
in the literature about bacteria from the
surface film suggest that we are not in the
presence of typical marine neustonic strains.
Chromogenic  bacterial isolates could be
strains adapted to the surface film in litoral
pools, and its particular tidal rithm and
physico-chemical condition.
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