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‘Explanatory Note
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TNTRODUCT ION

The various substances which are carried in solution and sus-—
pension by a stream, collectively determine whether the waters of
that stream in themselves present conditions favorable or unfavor-
able Br fish and other aquatic organisms, and if any individual
fish in the stream is affected not only directly by these substances,
but” 1nd1rectly through their action on other forms of aquatic life
which comprise in a very restricted environment the food, the A
-enemies, and the competitors of the particular 1nd1v1aua1a The de-
termination of the quantities of these substances which should be
present.in water. in order to maintain a suitable environment for
fishes, or which may be tolerated by fishes under -favorable condi-
tions, is therefore much more involved than the de31gnatlon of
- standards for water for human consumption, which concern but a
single, alr-breathlng, nonaquatic animal, mana

liater standards for fishes and other aquatic organisms are not
identical with those standards which will define water as potable
for human beings or satisfactory for industrial use. Water may be
serviceable: for many industries and yet not support fish life, or
fish may thrive in water which would be unsafe for human consump-
tion due to the presence of particular bacteria such as typhoid, or
certain compounds harmful to man, as the western "alkalis", The
statement which is so often quoted, that the water leaving a particu-
lar manufacturing establishment or flowing in a given stream, is
good enough to drink", and therefore by inference is favorable for
fish 1life, is without a scientific basis, and nust be refuted.

The definition of waters as suitable or unsuitable for aquatic
life is complicated still further by the fact that various species
of fishes and other aquatic animals and even individuals of dif-
ferent ages of the sane species have different degrees of tolerance
to deviations from the ideal environment, and to the cumulative ef-
fects of many stream pollutantse Consequently the presence, or
-even the survival for & time, of fishes in waters suspected of pol-
lution does not constitute evidence that these watcrs are elth:r
satlsfactory or safe for fishes,

- The. problen is so. complex that no one 1ndey can ‘be used’ for
the measurement of stream pollutlon, Various proposals have been
made that.a given dissolved oxygen level, a particular ratio be-
tween alssolved oxygen and the blochemlcal oxygeh demand, or a cer-
tain survival time for minnows in.the suspected water, be taken as
satisfactory criteria, particularly for legal purposes, of water
purity for fish and aquatic organisms. 8uch standards alone become
purely arbitrary and have little real value since no single stan-
dard gives a measure of the deleterious effects of all stream



pollutions. The use, therefore, of a single standard has been
very Jjustly cr1t1c1zed by most writers on stream pollution.

In the present consideration of water. standards for fish and
’fother aquatic -animals the dissolved and suspended substanges have
been divided . into two grouns, namely, (a) those’ constituting the

”';'complex favorable to fishes in natural unpalluted waters, i.¢., those

~ _substances to which the fresh-water fishes are physiologically
 _adapted and (b) those substances whlch are added  from time to time
" to natural waters by man and his agencies, and to which the indi-
vidual ‘fish must adapt itself. There is, of course, some overlap-

"_ ping between the two groups since certain forms of pollutlon merely

alter the amounts of specific substances. normally found in streams,
as in the case of the acid wastes from wire-nail mills, which ef-

- fluents raise the content of acid ions,. iron and sulphates, all of

1'whlch oceur in small ‘quantities in most streams, to levels toxic
~ for aguatic foms, with disastrous results.

- The limiting walues for the various substances in stream waters,
with reference to the effects on aquatic life, as presented here
" have been obtained through the correlation of data of three sorts,
(2) the quantities of these substances found in natural waters where
fish were successfully majntaining themselves, (b)’ the physiological
responses of fishes -and other aquatic animals to' variations in the
concentrations of these substances, and (¢) the survival of aquatic
forms when exposed to these substances over long periods under con—
trolled conditions. These data have been drawn from the existing
 literature, and from field and laboratory studies by the staff of the
Columbla (Missouri) Field Unit of the U. S. Bureau of Flsuerles dur—
ing the past A ycars.

In.the appllcatlon of these data and standards it must be borne
in mind that ihdividual fishes and various species of fish have dif-
ferent degrees of resistance and tolerance so that some fishes may
live under less favorable conditions than those here designated since
both.the minimum and maximim limits immediately compatible with life
have been avoided, for those limits cannot be regarded as desirable
or phvs1010glcally reasonable in determining a suitable environment
for fish any more than for man. An effort has been made to present
usable standards of water purity favorable to fish life, that is,

~standards. deilnlng'waters in which a mixed fauna of fresh—water flSh—
es of the common "warm-water" types including desirable centrarchids,
cyprinids, catostomids; and silurids, as well as such tolerant forms
such as carp and gar, will thrivee.

It must also be pointed out that these standards of ourltj'nust
be maintained, throughout the periods of low water, maximum tempera-
- ture and maximum liability to pollution, since a deviation in the
amount of any of several substances, dissolved oxygen, acids, or
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salts, to the critical level for only a few hours may so change
conditions in a considerable portion of an otherwise favorable
stream, that months or years may be required to re-establish the
former fish fauna and normal balance of aquatic species. Finally
it nust be remembered that even though the water conditions be
favorable to fish life the productiveness of any stream will also
‘depend upon the stream configuration, rate of flow, charagter of
bottom, lateral areas, and various other factors.
















































