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THE EFFEOT OF SEWAGE AND OTHER POLLU-
TION ON ANIMAL LIFE OF RIVERS
: AND STREAMS* :

Frank Corvivs Baker, UNiversity or Irninors

Stream pollution may be broadly divided into two main
divisions: contamination by organic sewage from cities
and towns and by chemical wastes from factories and
mines. Both are inimical to life but the latter is es-
pecially fatal to animal life, causing wide stretches of
otherwise fertile streams to become veritable deserts.
Organic sewage, in a crude or highly concentrated form,
is also very injurious, effectually eliminating most forms
of life from the polluted body of water.

The importance and seriousness of the problem of
stream pollution in its effect on the life of the rivers
and streams into which the contaminating material is
~discharged. has not, until very recently, been given the
attention that the subject demands. The diminishing fish
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supply, and in many places the very objectionable physi-
-cal character of the polluted waters, have caused the au-
thorities of several states to pass laws governing the dis-
- charge of these wastes into streams and the establish-
ment of penalties for disregarding these laws. New York
© and Massachusetts have led in the framing of these laws
and other states are following the good example set
by these two older commonwealths, where the conditions
seem to have reached a maximum of harmfulness (see .
‘Ward, 1918, 1919).

During recent years stream pollutlon has enormously
increased and the problems arising from this condition
have been investigated by many biologists and sanitary
engineers. The former havé studied the problem from
the viewpoint of its effect on the useful animal life, es-

-+ pecially fishes and river mussels, and this phase prob-

ably bears as close a relation to human welfare as any
other. Of course, from the standpomt of health, the pol-
lution problem is of paramount importance because of
its bearing on such diseases as typhoid fever which may
be caused by a polluted water supply.

Perhaps the worst effect of chemical pollution is to be
found in the streams of western Pennsylvania, where
mine water heavily loaded with oil or acid water from
coal mines is permitted to flow into the. rivers and
streams of this part of the state. Studies by Ortmann
(1909) show that whole stretches of the Allegheny, Ohio, -
and Monongahela rivers have been made into deserts, as
far as the animal life is concerned, by the large amount of
poisonous substances discharged into these streams by the
mines, oil industries, and chemical and other factories
that border these rivers. In the Susquehanna River the
same condition prevails in many places (Leighton, 1904).
Such pollution causes a complete extermination of the
fauna (and largely of the chlorophyl-bearing flora) and
leaves the stream in such condition that restockmg by
"either natural or artificial means is practically impos-

sible, and if attempted is a waste of money.

Pollution by sewage, when the polluting material is of

small percentage as compared with the pure water of
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the stream (as 200 to 1), causes little inconvenience to
the animal life and is doubtless of some benefit because
of the additional food material that is added (Forbes
and Richardson, 1919, p. 146). But the streams seldom
remain long in this innoxious condition, the sewage be-
‘coming more and more concentrated and less diluted until
the whole stream may be supersaturated with noxious.
substances, the amount of oxygen in saturation reduced,.
and the biota finally driven out or killed.

The Illinois River is one of the most striking examples
of the effect of sewage pollution on the life of a stream.
Under the direction of Dr. 8. A. Forbes, studies of this
river have been carried on for more than forty-two years
(since 1877) and a mass of reliable data has been gath-
ered. The opening of the Chicago drainage canal in 1890
produced most revolutionary changes in the life of the
Ilinois River by the discharge into it of the sewage of
Chicago, as well as commercial wastes from this city and
other places along the river (Forbes and Richardson,.
1913, 1919). The effect of this sewage and other pollu-
tion has been to cause the animal life to be almost ex-
cluded frem the upper parts of the river. That the pol-
luted condition is creeping down stream is shown by com-
parisons of collections made in 1911 with those made in
1918. In the earlier years a foul water fungus disap-
peared from the river mear Starved Rock; in 1918 it
was found at Henry and Lacon, 35 and 41 miles farther
down the river (Forbes and Richardson, 1919, p. 145).
At the present time (1919) optimum conditions and. a .
normal river fauna are not encountered until Peoria is

‘reached, a distance of about,120 miles from the chief
source of pollution at Lockport.- Sewage from the towns
and cities along the river also contribute to the general
septic condition and vetard the natural purification that ,
occurs in all bodies of water. Lo

‘A striking example of the deadly effect of sewage pol-
lution on the mussel life of a stream is given by Wilson
and Clark (1912, p. 34) in their study of the Kankakee

‘River musgsel fauna. ‘‘The DesPlaines River, which joins
the Kankakee to form the Illinois River, is simply an_
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immense sewer bringing down the Chicago sewage. Both
rivers, but especially the DesPlaines, are full of the char-
acteristic algae and other vegetation which grow in such
waters, and the combination of a copious vegetation with
the sewage has effectually killed off all the mussels in
the vicinity. Not a single living specimen could be found
in either river; but there were hundreds of dead shells
along the banks, most of these old and bleached, but still
capable of identification’’. This statement, of course,
~applies only to the lower part of the Kankakee River
where the influence of the polluted DesPlaines has
~worked upstream for some distance. The Kankakee for
‘the most part is a highly productive stream with a high
rate of dissolved oxygen, in fact, the water is super-
:saturated with this life-giving element. _

Tn the Maumee River (Wilson and Clark, 1912, pp.
26, 28) shell beds were found which had probably been
killed by the refuse from gas works near the junction of
the St. Marys and St. Joseph rivers. ‘‘Spots of tar were
found on dead mussels some distance below this point.
The water was covered with an oily secum in places and
a tarry odor was perceptible for several miles down the
river’’. Lower in the river the mussels were showing the
effect of increased pollution of the stream by sewage.

Pollution is worst and usually most deadly to animal
life during periods of low water and in winter when the
amount of water in the stream is small and the decom-
posing organic material has less water to deprive of its
dissolved oxygen. During times of floods the putrescent
material is also carried down stream for many miles and

~cotaminates areas not previously affected.

‘While all clean-water forms of animal life are more or
less affected by sewage pollution, the decomposition of

~ the organic matter abstracting dissolved oxygen from the
water and rendering it unsuitable for aquatic life, the
fish, river mussels, and crayfish are particularly affected,
most fish being especially sensitive to contaminated
water. Some fish (as the brook silversides, Labidesthes
sicculus) are motably sensitive, while others (as the
black bullhead, Ameiurus melas) will endure water that
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1913, pp. 179-200). This study was made when pollu-
tion was at its maximum and during the period when
molluscan life had disappeared from the lower part of
the river. The dissolved oxygen in the lower river, be-
low the trunk line sewer, in July and August when the
temperature was high and the water low, varied from
5 to 41 per cent of saturation. The water at the bottom
of the river almost always contained less oxygen than
that at the surface. On one day in August, the percent-
age of saturation in a distance of three miles did not
exceed 5 per cent from the surface to the bottom of the
stream, which has a depth of about twenty-six feet. The
number of bacteria per ce. for this period was 1,650,000
near the source of pollution and but 67,000 near the
mouth of the river where the influence of the pure water
from Lake Ontario increased the amount of dissolved
oxygen., , , E

In 1917 & large part of the city sewage was diverted
to a disposal plant situated near the shore of Lake On- .
tario. Here an average of 32 million gallons of sewage
are treated daily and the treated sewage discharged into
Lake Ontario in deep water at some distanee from the
shore. It is at once apparent that when this large amount
of sewage was discharged into the Genesee River n a
crude condition, it could not but render the water totally
unfit for animal life and a menace even to the inhabitants
who visited the beautiful parks bordering both sides of
the lower Genesee River. '

The result of the diminution in the amount of sewage
discharged into this river has been that the molluscan
fauna, as well as other forms of animal life, have re-
- turned and are rapidly taking possession of the favorable
environments which were in use previous to the maxi-
mum period of pollution. Collections made in Septem-
ber, 1919, contained six species, two being water-breath-
ers and four air-breathers: ‘

Musculiwm transversum Planorbis trivolvis
Bythinia tentaculata Physa mtegrag
Galba catascopium - Physa oneida
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It will be noted that of the returned species, one is
different (P. integra) while. four are missing,Galba
caparta, Physa gyring and P. sayii, and Musculium

partumeium. Tt frequently happens that-when a fauna
" returns to a habitat from which it has previously been
driven, it is made up of a different aggregation of species
(See Ortmann, 1909, for additional notes on this sub-
ject).. ,

In the case of the Genesee River we have a striking
example of the history of a polluted stream and its ef-
feet on one group of the animal life. Previous to the
stage of great pollution there is a varied fauna of mol-
lusks very numerous in individuals. In the course of
eleven years the gill-bearing species are forced out and
after a lapse of fourteen years. all mollusean life ceases to
live in"this part of the river. Seven years later the
greater amount of sewage is diverted to another outlet.

Two years after this change we find that the mullusks
have returned in as great numbers as before the maxi-
mum stage of pollution. The significance of all this lies
in the fact of the early return of this life, and strikingly
indicates that stréams may become restocked with life
in a short period after pollution has ceased to be of an
unfavorable character, At the present time the sturgeon,
which formerly resorted to the river to feed and breed,
and had been driven out by the polluted condition of the
stream, has returned, which is another indication of im-
proved conditions. It is quite probable that “the large
fall in the river, some 60 feet in height, has had a marked
effect in the return of these favorable conditions. ‘

A study of the Salt Fork of the Big Vermilion River,
now in progress, indicates that all clean water life, in-
‘cluding mussels and crayfishes, has been excluded from
this stream for a distance of fourteen miles, and a normal
fauna of these animals is not encountered until a dis-
tance of twenty miles has been traversed. The shallow-
ness of this stream has evidently provided a sufficient

supply of dissolved oxygen and it is apparent that in a
deeper stream the ill effects of sewage pollution would
be experienced for a much greater distance.
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Wherever stream pollution occurs it is evident that the
clean-water animals will sooner or later be driven out or
killed. Such a condition seriously effects our food and
game fishes, which form so large a part of the meat of
our population, and the situation demands immediate
attention and early remedy. It is a matter of great sat-
isfaction to scientific men that the authorities are awak-
ened to the seriousness of such conditions and that they
‘are providing adequate remedies in many places.
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