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DESCRIPTION

Bacterial biofilms represent assemblies of cells adhering to
surfaces, encased in secreted polymers. In marine milieus,
surfaces such as ship hulls, rocks, sediments, and shells host
communities that grow resiliently over time. Biofilm formation
alters micro environmental conditions oxygen levels decrease
near attachment surfaces, nutrient gradients emerge, and waste
products accumulate. These changes influence parasites that
depend upon freeliving bacterial prey or on specific
environmental thresholds. Parasitic protozoa, helminths, and
other microorganisms can increase in frequency where biofilms
provide refuges or aggregate microbial food sources.

Investigations into biofilm growth under varying salinity and
temperature conditions show that some bacterial species
enhance production of extracellular polymeric substances when
salinity is low, whereas others respond more strongly to nutrient
enrichment [1-3]. Temperature shifts modulate metabolic rates;
warmer waters accelerate growth, increasing thickness of the
biofilm layer and reducing diffusion of oxygen. This creates
micro-anaerobic pockets. Parasites that require aerobic bacterial
prey suffer in deeper zones, while anaerobic or facultative
parasites thrive.

In one coastal study, researchers sampled biofilms from
submerged stones at three distances from shore: nearshore, mid-
shore, offshore. Nearshore biofilms had denser bacterial
populations and higher prevalence of trematode larvae. Mid-
shore communities were intermediate. Offshore biofilms were
thinner, with fewer parasites. The suggestion is that biofilm
structure supports parasitic life cycles by stabilizing bacterial prey
near hosts or vectors [4-7].

Another aspect involves interactions with chemistries in water
that derive from pollution or agricultural runoff. Nutrient
loading leads to eutrophication; high nitrogen and phosphorus
promote bacterial blooms. Biofilms expand rapidly under such
enrichment. Parasites that rely upon bacterial intermediates may

thus increase in density, potentially raising infection risk for
invertebrates and fish. Conversely, where pollutants include
heavy metals, toxicity reduces bacterial diversity; this weakens
parasite populations that require specific bacterial taxa.

Marine invertebrates such as mollusks and crustaceans often
host parasites that have a life stage in sediment or on surfaces.
When biofilms on shells or rigid structures harbor larvae,
juvenile invertebrates may pick up infection simply by crawling
over or grazing surfaces. Fish larvae may ingest biofilm fragments
while feeding, ingesting parasite eggs or cysts. In aquaculture
settings, biofilm management becomes essential for parasite
control. Removal of surfaces, periodic cleaning, or treatment
with appropriate antimicrobials helps reduce infection burden

(8-10].

Laboratory experiments have tried to quantify the relationship
between biofilm thickness and parasite survival. In controlled
tanks, thicker biofilms correlated with higher numbers of
protozoan cysts after fixed time intervals. Also, biofilms with
mixed bacterial species often provided more stable environments
for larval stages than monospecific biofilms. Functional diversity
of bacteria nitrogen fixing, heterotrophic, phototrophic seems to
generate micro-niches with variable pH, redox potential, and
organic matter, which permit parasites to survive in dormant
states until conditions improve.

CONCLUSION

There are implications for public health when coastal waters are
used for recreation or fishing. Parasites introduced by livestock
runoff, sewage, or wildlife can be maintained in biofilms and
later transmitted to humans via shellfish or contaminated water.
Monitoring water quality should include assessment not only of
freefloating bacteria but also of sessile bacterial communities.
Interventions might include designing surfaces that resist
biofilm adhesion, employing periodic ultraviolet or chemical
disinfection, and controlling nutrient input to limit bacterial
growth.
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