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IITRODUCT ION

The biological aspects of stresm pollution have been extensively studied
over the years in non-tropicel countries. However, the vest number of factors
which influence the equatic biota in e stream, and the lack of knowledge of the
normal water quality requirements corresponding to potential indicator orga -
nisms, have precluded the possibility of establishing relisble bilological in—~
dices to characterize pollution. 1

This paper reporis the biologieal findings in e study which was under-
taken to messure the self-purification rates of polluted stresme in Puerto Rico,
end which showed thet nstursl purificetion occurred at rates equivalent to
those which had been observed elsewhere under non-tropical environments. The
rivers included in the study were chosen to represent both sewsge snd indus-
trially polluted streams, snd they were examined at stetlons located both Uupe
stream end downsireem from the points st which conteminants resched them.

Samples for chemicel and physicsl analyses were gathered daily at each
station over a 15-day periocd, with measurements of depth, flow rate, and ve-
locity made simultenecusly. Table 1 summarizes the date obtained.

Collections for biota studies included bottom meterial and plenkton, and
most of the identifications were msde in the laboratory while the orgenisms
were still alive. Population densities were not estsblished, except in the
case of Bscherichie coli, for which the most probesble numbers per unit volume
were determined. Isolation of other bascteria was not cormpleted, and fungi
gpecies remained unidentified.

Two of the seven streams surveyed reached snaerobic conditions upon re-
ceiving industrisl westes, one of them from e suger mill and the other from
both & suger and a paper mill, OQut of the other five streams considered four
repregsented sewsge polluted weters which at all points contained dissolved
oxygen, while the lest river received contaminants from a sugar mill but did
not reach ansercbic conditions.



DESCREIPTION QOF THE EIOTA

Over 300 different speeclcs of orgsuisms were ildentified in this study.
Most of them were present both in ssetions of stresms representing "elean"
waters as well es in polluted and recovery zones, thus not permitting their
use as indiceators of the degree of stresm contsrination, Many speecies cited
in the literature ss characteristie o = Jiven stream condition were found in
this work to be present in zones of Lotn the zmome and opposite qualities to
those specified. =7 The data gethored do not therefore constitute a biolo-
gical index of stream pollution, but sther a description of the changes in
population varlety brought sbout o~ pollution under tropieal eonditions.

Table 2 summerizes the distrituticn of rocognized genere and gspecies of
plants and snimals detected in +the rivers ewanined in this work,

DIBCUSEION OF RESULTS

No biological indices of pollution ere defined by the data gathered in
this study, since most of the orgenisme identified were common to all pol-
lutionel conditions as represented by the clesn, polluted, and recovery zZones.
Table 3 enumerstes the orgenisms found 4o be preazent indistinetly in these
three zones and those detected only in the polluted or in the elean regions,

Some trends in populstion verletles are shown by the results degeribed in
Teble 2, The diversification 1n algse species was larger than that in each of
the other genera of organisms at the first stetion of each of the rivers oxe-
mined, at points upstresm from those st which the pollutional losads entered
them. The first stmtions Inmediately downstream from the pollutional discher—
ges showed in four of the rivers an increese in the percentage of species
corresponding to protozoens, as expected from the incressed bascterial popula~-
tion, while the other three streams showed no slgnificant chenge. The incresase
was most striking in the two rivers which eventually reached septic conditions.
Parther downstream, at stetions No. 3y the percenteges of slgae eapecies went
up in all the rivers, while those of protozoans decreased in all ceses except
in river No. 5 in which the becierisl population kept incressing throughout
the zone under study. '

The veriety in metazosn populotion showed sn initisl tendency to go up
upon receipt of the pollutional losd, and then to decreass downsiresm as dige
tance increased. The variety changes found in the species of erthropoda,
mollusca, snd pisces were not significant enough to point out definite trends.

The rete of coliform bscteris removal is slowed down by the presence of cane
suger waestes,.

-



Some singularities observed 1n the biota sre worth mentioning. The blue=
green slgee Spirulina Turpin was consistently found throughout ell the sta-
tions of esch of the rivers exemined, "he orgsnisms Itseaguascon Barros and
Dinsmoeba horriéa were only found =t station No., 3 of the lest river, in which
septic conditions preveiled, Biomphalaris glebrate, the bilharzis-bearing
aneil found only in some tropicel countries, was detected in smell concentra=-
tions at stetion No. 1 of river Yo. & znd ot stetions Fo. 4 of both rivers

No. 1 and 2, all of which herbored emerging vegetstion or flosting plents and
showed oxygen saturstion levele o cver 7h%,

SUMMARY

The biological populations at selected points in six polluted streems of
Puerto Rico were examined. The changes in the diversification of species pre-

sent which occurred as the waters went through zones of different degrees of
contarinetion were esiablished. '
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