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WICHARD J. NEVES

THE DESTRUCTION OF THE FRESH-WATER FAUNA
IN WESTERN PENNSYLVANIA.

(Prate VL)
By DR. A. E. ORTMANN.
(Read April 23, 1000.)

Tt is penerally known that the advance of civilization in a coun-
try is connected with a retreat and the disappearance of the indige-
nous faura. This has been observed most distinctly in those parts
of the world which have been settled by the white man in more
recent times, and in many cases we have positive records with ref-
erence to the killing and crowding out of the original inhabitants of
the country, belonging to the animal kingdom; yet these records
chiefly concern the more highly developed forms of life {mammals
or vertebrates in general), which preéminently attract attention.

Thut there are many other forms of animal life, chiefly among the
invertehrates, which suffer the same fate.  Such cases gencrally arc
not noticed, but students particularly interested in such groups offen
hiave reason to deplore the disappearance of interesting creatures,
which used to be abundant.

The present writer, in connection with his duties as curator of
invertehrate zodlogy at the Carnegie Musenm, has made it one of
hig chief abjects to study and to preserve records of the fresh-water
fauna of the northeastern section of the United States, and first of
all, of the country lying in the immedinte vicinity of Pittsburgh,
This region belongs to the drainage of the upper Ohio and of Lake
Trie, and it is well known that originally a very rich fauna was
present here, a fauna which forms part of the great fawna of the
interior basin, eminently rich in all forms of fresh-water fife. It
is also a well-known fact that on account of the progress of civiliza-
tion in western Pennsylvania, on account of its industrial and com-
mercial development, and all the various features of “improve-
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ments " connected with it, the fresh-water fauna has deteriorated
has become poor, and in many cases extinet.  Yet it is not realized

.

how far this process has advanced, and to what extent the fresh
water of this region has become unfit for the indigenous life. The
present paper has the object to record the present state of things in
this respeet, and to point out which rivers and creeks are in such a
state that they do not offer any more the required conditions for
animal life, and which are vet in a pood or fair coadition, It may
be remarked that all facts collected here have been aseertained by
the writer in person, in the course of his studics during the Jast five
years.  All streams recorded oo the map accompanying this paper
{(Plate VI) have been visited by the writer, and collections of (heir
myertebrate fauna and observations on their vertebrate fnuna Lave
heen made, wherever such was still present: but in many cases his
ellorts were in vain, and life had cutirely disappeared in many
streams. The blue color on our map tells a pitiful story, pitiful not
only from the standpoint of the scientific man, but also with refer-
ence to the question of utility.  For we must not forget that the
original fauna of the fresh water forms part of the “natural re-
sotrees 7 of the country,  In many cases the dircet cconomic value,
chicily of the fresh-water invertebrates, is not very apparent; but
considering the fact that all forms of life in an ccological com-
munity are mutually dependent wpon each other, we realize that the
more important forms (mussels, fishes and aquatic mammals) can-
not be preserved, unless the creatures which furnish the necessary
conditions for their subsistence arc also preserved. Thus the de-
struction of our fresh-water fauna forms a chapter of the book on

the destruction of our natural resources, a record which is not at
all to the credit of the nation.

I. TeE Fresia-WATER FAUNA.

The part of the fresh-water fauna which has chiefly been studied
by the writer is, as has been stated, the invertchrates. However,
during his investigations, he kept his eyes open for veriebrate life,
and among the latter it is chiefly the fishes to which he paid atten-
tion. He did not make systematic collections of the fishes, and thus
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he cannot give positive information as to the presence or absence of
particular species of them.  But the question of their existence in
- general in the different streams is easily settled, in fact this is the
maost conspicuous criterion by which people generally judge the con-
ditien of a stream—whether there is *“ good fishing ™ or net,

Iowever, the presence of fishes in a stream does not always
indicate that the latter is in good shape. The condition of the
streams, as we shall see below, often changes during the scason;
it is bad in dry weather, but improves when there has been copious
precipitation.  The fishes are most apt to take advantage of such
temporary improvement on account of their great power of locomo-
tion (vagility) ; in fact, many fishes migrate more or less regularty
up or down stream, and thus may he present at certain seasons in
parts of our water-courses, which are barren in other scasons.

Other vertebrates are of minor importance. Among the mam-
mals we should mention the muskrat {Fiber zibethicus). This
animal is fairly abundant everywhere, but, as might be expected,
tends to disappear, where its food disappears. The latter consists
only in part of invertebrates (mussels for instance), while in another
part it is vegetable (roots of aquatic plants, and also various parts
of land piants). Thus it is uaderstood that the pollution of a
stream does not render the existence of muskrats impossible.  And
further, the had condition of the water does not harm the animal
directly, since it is an air-Breathing form.  The fact that the musk-
rat is decidedly less frequent in polluted streams is probably dne to
the fact that the pollution is greatest in the vicinity of larger settle-
ments, where there is greater danger for them by being hunted
by man. ‘

Of the reptiles, water-snakes (Natrix sipedon and leberis) and
turtles should be considered.  As regards the former, it is a general
rufe that they disappear from polluted streams, and very likely not
on account of the direct influence of the water upon their body, but
on account of the destruction of their food—fish and crawfish.
The turtles lve in part upon animal, in part upon vegetable food;
they are found, at present, in numbers only in streams which are in
good condition, and have disappeared, more or less, in those with
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polluted waters; this, however, at least in certain species, is appar-
ently due also to dircct extermination by man, The soft shell
turtle (Aspidoncetes spinifer) is a good example: it used to be
present almost everywliere, hut it has been exterminated practicaily
in the Ohio, the lower Allegheny, the Monoagaheln and Youghio-
ghenye It is snill present, for instance, in the clear waters of the
upper Youghiogheny, the upper Allegheny, in Lake Frie, ete.

Among the amphibians, frogs and toads do net prefor the
streams ; they rather are pond and lake forms, and, besides, inhabit
the water only at certain seasons.  They do not scem to be very
stiseepiible to the quality of the water, sinee they are aiv-breathing
annids, ad, consequeently, are =t abundant, althouel corlain Spe-
cies show o fendency to bocome rare. Thus the bullfrog s met
with i numbers only in the northwest of the state, where clear
streams, ponds and lakes prevail. Yet in this case, extermination
by man has surely played a part.

Of the Urodela, the smalier salamanders and newts do not in-
habit in large numbers the rivers and crecks, but prefer rather the
mountain streams, the ponds and lakes, where generally the condi-
tions are yet good. Thus there does not seem to be an appreciable
redaction of their number. The two large salamanders, the hell-
bender (Cryptobranchus alleghenicnsis) and mud puppy (Necturus
maculosns) surely are influenced by the pollution, yet not directly,
but by the destruction of their food. They seem to be the last mem-
bers of the fresh-water fauna which disappear, and are occasionally
found where there is no other permanent life, (Hellbenders were
frequent in the Conemaugh River at New Florence, Westmoreland
Co. Nothing but a few fish and crawfish were at this Iocality, which
apparently came from a clear tributary.) )

The most important forms of invertebrates, which T have studied
nmore closely, are the crustaceans and the mollusks.  Occasionally I
have collected fresh-water sponges, worms, bryozoans, but of all
these we may say that they disappear very soon after the stream
has become polluted. They are found only in sach waters which
contain an abundance of other life,

The crustaceans of the genus Cambarus (crawfishes) are rather
susceptible, and we may say that generally the pollution of a stream
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destroys them,  They seem to be slightly more resistant than the
Unionide {sce below), but their presence in a polluted stream is
in mar ¢ cases clearly duc to a restocking of the stream, by immigra-

tion from a clear tributary.  The crawfishes are rather vagile, and |

possess the power to migrate, aithough less so than the fishes. There
surely is the possibility for them to take advantage of a temporary
improvement of the condition of a stream.

The most important group, with reference to the maltter in ques-
tion, are the bivalve mollusks of the family Unionide, the fresh

water mussels ot river-clams.  They are the most reliable tulicators |

of the pollution of a stream. Being rather sedentary, living on the
hottom of the rivers, breathing water, they are casily influenced by
the deterioration of the water. Of all the more important groups
of our fresh-water fauna, they die frst, and after they have heen
exterminated, it is exceedingly difficult to restock the stream on
account of the complex life history of the young mussele, 1t is
known that the young Unionide are transported and dispersed by
fishes, but in a polluted stream the fishes have also disappeared, and
even in a casc of a temporary recovery of a stream, in times of a
high stage of the water, if there should be a restocking with young
mussel-iry, the latter will surely be killed during the next {ow stage,
when the pollution again is concentrated.  In this respect the Union-
idie surely are worse off than the fishes and crawfishes.

Of other mollusks, the gasteropods belonging to the family Plea-
roceridie {Plewrocere, Gontobasis, Anculosa) should be mentioned.
They are generally absent in poliuted rivers, but have heen found
surviving, together with crawfishes, in parts where Unionida were
entircly, and the fiches for the greater part gone {Allegheny River
in southern Venango County). Other mollusks, which are air
breathing (genera Lymmnwea, Planorbis, Physa) are more resistan,
and this is especially true of Physe, which represents in certain
instances the only remaining life in certain rivers. DBut there also
seems to be a limit to its power of endurance, and in very badly pol-
luted streams also Physa is absent. '

Thus we can establish, in a rough way, a certain succession for
the disappearance of our fauna.

The first sign of pollution of a dangerous character.in a stream
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is given by the disappearance of the Unionida, and, generally, this
fauna is ivreparably lost, Close upon this {ollows the disappear-
ance of the fishes, yet in times of recovery of the rivers (at high-
water stages), fishes reappear, coming from tributaries, ete., which
kave acted as preserves, and this may go on indefimtely as long as
the river is recovering again at times, since the fishes possess a high
power of locomotion (as we shall sce below, the construction of
dams in a river puts an end also to this}. Crawlishes stand it a
little longer than fishes, but they also disappear finally, and the tem-
porary restocking of a streamn takes place only in a limited degrec®
Witl the crawfishes, or soon after them, the Gasteropods of the
family Plenroceride are driven out.  When the process |
thiy stage, the higher forms of life, which subsist on these various

ias reached

forms are commpelled to abmndon the strewn: faded Balrachions,
Snakes, and part of the Twrtles. Tinally, only Laymnea, Planorbis
and Physe, and the muskrat survive.  Of these, Physa disappears
fast, while the muskrat ‘may stay indefinitely, being not eatirely
dependent upon animal or aquatic food.

II. Tur Causes oF THE DESTRUCTION OF THE FAUNA.
A. Direct Extermination by Man.

A number of fresh-water animdls are directly killed by man, and
thus disappear in streams, the character of which has not been
changed unfavorably for life. This is true in the first line for the
fishes.  Fishes, forming part of human iood, are sought for every-
where, and in conseguence of the increase of the population neces-
sarily must be decimated in number. Yet a complete destruction
ol the fish life hardly has ever been brought about by man alone,
chiclly so, if the fishing is carried on under the restrictions put upon
i by law. The fact is that there are many places where “ fishing 1s
good,” and where fishermen freely avail themselves of this chance,
but where fishes are still abundant (upper Allegheny River, for

It happens samcetimes that restocking of the lost territory is done by
4 diffcrent species,  Thus in the Mahoning Creek at Punxsutawney, Jefferson

Co, and in Slipperyrock Creek at Branchton, Butler Co,, the original species,

which was destroyed, was Cambarus obscwrus, and subsequently, €. bartoni
aitered the creek,

PROC, AMER. PHIL. 50C, XLVIIL 19X G, PRINTED JULY 6, 1gog. -
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instance}.  This is net so in certain remofe streams, but not on
account of the legitimate pursuit of the sport, but in conscquence
of the illegal destruction of the fishes.  The worst is the dynamiting
of the streams which, of course, can be carried out safely only in
such places where the fish warden is Likely not watching. 1T can
name at least one stream, in which this has had serious conse-
quences: Kgecoon Creck in Beaver County, and here it is done, as
I have been informed, by parties that come over the state line {rom
West Virginia and Ohio, and that have no right whatever to fish in
our waters.  The fish warden cannot be on the spot all the time,
and the farmers of the region are powerless to stop the abuse, and
thus Raccoon Creek, which is physically in good condition, and
which used to teem with fish life, has been spoiled. For the dyna-
miting kills all fishes, old and young indiscriminately, and must he
regarded as the most contemptuous way of wanton destruction,

I do not doubt that it is resorted to in other parts (I heard of
one case in Deer Creek, Allegheny County, not far from Pittsburgh),
yet, of course, since it is exceuted by the guilty parties only under
rigorous precautions, in order that they may not be caught by the
authorities, such cases generally escape detection,

There is only one other group of fresh-water animals which is
of direct value to man (if we disregard the pmskrat, which is hunted
for its pelt, and some turtics, which are caten), These are the
fresh-water mussels (Unionidie).  For food they are not much
sought, but the occasional occurrence of pearls in them malkes them
valuable. In Pennsylvania pear! fishing is not much practiced, yet
I know that certain individuals hunt for pearls in mussels along the
Allegheny River in Armstrong County, and once I came across &
party of three, hunting pearls in the Ohio in Beaver County. These
people were from somewhere down the Ohio in the state of Ohio or
West Virginia, and it was indeed a sight to look upon the wholesale
destruction carried on by them.

In general we may say that by the direct action of man our
fresh-water fauna, chiefly that of the fishes, has suffered a good
deal, but the complete extermination has not been brought about by
it in any stream. Fishing might go on in the usual way, under the
established legal restrictions, and our fish fauna will survive indefi-
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nitely. 1f we further consider the fact that the state is trying to
restock our streams artificially, this might entirely ceunterbalance
the losses caused Dy the fisherman, and thus we may say that fishing
alone woull never destroy our fish fauna,

B. Pollution of Streamns.

Tie worst damage to our fauna is done by the polluiion of the
streams, that is to say, by the discharge into them of substances
which are directly injuricus to life.  This {s connected directly with
our commercial and industrial progress, and the damage done by it
is irreparable, unless there is some radical change in the way of the
disposal of the industrial refuse, which at present is generally
allowed to ron divectly into the nearest stream.

The most widely distributed pollution of a stream is by scwage
from the larger towns and cities.  This in itsclf is rather innocent.

T am not discussing the deterioration of the waters from a sanitary

standpoint ; but with regard to animal life in our rivers, sewage does
not seern to be harmiul; on the contrary, certain forms (fishes, craw-
fishes, mussels) seem to thrive on it. Only in a few cases I have
seen sewage so concentrated (certain small runs in the city of Pitts-
burgh), that animal life is kifled.

Much more dangerous sources of pollution arve given by our coa!
mines. Under this head I unite all sources of pollution, which are
contected with the mining of coal, with the coking process, and with
the steel industry.  This kind of pollution is very widely distributed
in the western part of the state. It is a progess which charges the
waler of our streams with certain acids, which, when they reach a
certain degree of concentration, direetly kill the life® A stream
poliuted by “ mine water ™ is easily recognized (when clear) by the
peculiar bluish-green color of the water, and by a pecuiiar rusty-red
deposit upon its bottom.

Another source of pollution is furnished by the il wells and the
oil industries. The simple working of an oil well already yields
injurious matter: during the drilling of the well invariably salt
water is pumped up, and the o1l itself is capable of destroying life,
if present in excess, and forming, at low stages, a deposit upon the

2Gee Stabler H., Water Supply and Irrigation Paper no. 186, 1906, p. 3.
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bottom of a creek.  But the worst are the oif refineries, which dis-
charge into the water chemicals which are utterly destructive to life.

These are the two most important sources of the pellution of our
streams: coal and oil.  In addition, there are others, which are more
or less local, yet may hecome quite important in certain sections.
These are various industrial establishments, such as glass factories,
china factories, different kinds of chemical factories, wood-pulp
mills* sazo wmills, tanneries, cte. There are certain sections of the
state, for instance the region of the Leadwaters of the Allegheny
and of Clarion River, where establishments of this kind are the
chief cource of contamination,

It is not my intention here to treat of the chemical side of the
process, Lecause it is rather complex, and nceds carveful tnvestiva-
tion by experts,  This investigation is rendered more difficult, since
in most of our streams it is not one canse, which contvibutes to the
pollution, but several, often all of them, which eontribute their share
in a particudar stream.

Finally, a last cause of destruction of life should be mentioned,
which, however, is not connected with a deterioration of the cjunlity
of the water, This is the damming up of certain rlzers.,  This has
been done most extensively in the Monongahela River, and in a
part of the Ohio below Pittsburgh. The dams and locks have been
built for the advantage of the shipping interests, producing a more
uniform level of the water, permitting navigation all the year round.
By this process the rivers, which originally possessed a lively cur-
rent, with riffles, islands, ete,, have been transformed into a series
of pools of quiet, stagnant water, and this change has driven out
certain forms of life. It is most destructive to mussels, most of
which require a lively current. Dams also prevent free migration,
for instance of fishes, and thus they must be an obstaele to the nat-
ural restocking of the rivers in periods of high water.

" See Phelps, E. B, Water Sﬁpply and Irrigation Paper no. 226, 1505,
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111 Sxeren oF ruE Present Cownmrion or Our RIVERS.
(See map, plate VE)
1. The Ohio Rivcr Delow Pittsburgh,

At Pittsburgh, the two main rivers, Allegheny and Monongahela,
anite to Torm the Olido.  As we shall see helow, both the JSlegheny
and Monongahela are as badly potluted as they possibly could be, and,
consequently, it is not astorishing that the Ohio immediately below
Pittshurgh is also in a deplorable condition. In addition, it is
dammed up, this “improvement” extending down to dam No. 6
at Vanport (below Beaver) in Beaver County. Generally, there is
not much life in this part of the Ohio,  Fishes are found occasion-
ally, during high water, due to some migration, probably from
farther down the river, but even this has been rendered difficult or
even impossible in consequence of the perfection of the dams (dam
No. 6 was finished and put in operation toward the end of 1007).
There are crawfishes in this part of the river, but they are disap-
pearing fast.. Unionide have disappeared long age. There was a
colony of them in the left branch of the Ohio at Neville Island,
Allegheny County, up to 1904 ; during that year, however, they died
out, and in 1905 the last living one was found there.

Tarther down, below dam No. 6, conditions improve.  This is a
very interesting and important fact. Although the Ohio collects
most of the polluted water of the western section of the state, and
although it is in a very bad condition below Pittsburgh, it loses its
bat qualities, at least in part, about thirty miles farther down.
Since there are only two important tributaries along this part of its
course, Chartiers Creek and Beaver River, both of them also badly
polinted, this improvement of the water cannot be due to difution
alose, but it is evident that some of the injurious substances in the
water must be removed from it, and very probably by precipitation
wpon the bottom of the river. We shall observe indications of this
process clsewhere, and shall discuss its significance below. Here it
is sufficient to point out, that at present {1908} the condition of the
Ohio helow dam No. 6 is good or fair, life being not only possible,
but abundant in it, all the way down to the state line at Smith’s
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Ferry. This is shown first of all by the abundance of Unionide
in this part of the Ohio; in fact, here are found the most favorable
localities for them known to me in western Pennsyivania, It seems
that in 1907 these conditions extended a certain distance farther up;
at any rate, in that year 1 found evidence of the presence of Union-
idie in the Ohio at Deaver {the stage of the water was not low
enough for proper investigation). Dut since the completion of dam
No. 6 this is all over now, and if there should be life in the pool
above dam No. 6 it will bave disappeared by this time, at least
most of it.

Moreover, there are indications that the fauna in the Ohio below
Vanport is already suffering. There are at least two tremendous
banks, consisting chiefly of dead shells (with many living ones
among them) in the river, one at Industry, the other at Shipping-
port. Since dead shells are’ dissolved rather rapidly, these masses
indicate a recent dying of musscls on a large scale, And further,
it is very remarkable that among the living shells collected by myself
there are hardly any youhg individuals. It seems to me that, while
the old and tough ones (some of them probably ten years old and
older) are able to stand the poor condition of the water, the latter
is too much for young and delicate oncs, so that there is no new
generation growing up,  This, of course, would be the first step
toward the final destruction of the musscls in this part of the river,
and the destruction of the other forms of life then will also be
accomplished in due time.

2. The Swmaller Tributaries of the Ohio,

There is a group of streams in Greene and Washington Counties,
running westward through the panhandle of West Virginia into the
Ohio. These are (from south to north} : Pennsylvania Fork of
Fish Creek, Wheeling Creck, Buffalo Creek, Cross Creek, Harmons
Creck. They are all clear crecks, only Harmens Creek and Cross
Creck are slightly polluted by mine water, but not much damage has
been done yet,  They are all rich in aquatic life. I have not visited
Wheeling Creek in Pennsylvania, but I know it in West Virginia,
above Hlm Grove, near Wheeling, where it is in good condition.

Raccoon Creek, which empties from the south into the Ohio
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below Vanport, is in very good condition for most of its length,
only way up at its sources, in Washington County, it is slightly
poliuted by mine water. This creek used to be rich in all forms of
life, and is yet so here and there, but, as has been said, its fish fauna
has greatly suffered in consequence of illegal fishing.

At the point where the Ohic leaves the state a very beautiful
tributary fows into it from the north—Little Beaver Creek. This
was, and partly is, a model stream with regard to ail forms of fresh-
water life. Vet in 1008 there were, In its upper parts, near New
Galilee, in Deaver County, signs of pollution, in this case in conse-
quence of new oif wells being drilled in the vicinity. Salt water
and il was discharged inte the creck, and the fauna {chiefly the
mussels) indicated distinctly the deterlorating offect by their dis-
cased condition and by the frequency of shells which had died
recently,  This may be only a temporary effect, aud if there is no
additional pollution, conditions may remain favorable,

Immediately below Pittsburgh, Chartiers Creek, coming from
the south, empties into the Ohio. It is hopelessiy polluted by the
coal mines and oil refineries in Allegheny and Washington Counties.
There is no life whatever in this creek: the last traces are known to
have existed in it as late as rgoo, when a few Unionide were col-
lected in it for the Carnegie Museum. The condition of Chartiers
Creck is now beyond repair.

3. The Beaver River Drainage.

Beaver River flows into the Ohio from the north at Deaver,
Beaver County. It is utterly poliuted in its whole length, up to
the point where it is formed by the confluence of Mahoning and
Shenango rivers. The source of the pollution is situated on the
Shenango River, along its last two miles, in and below Newcas-
tle, Lawrence County. The steel mills and various other establish-
ments furnish a tremendous amount of injurious refuse draining
into the river, and rendering it entirely unfit- for life. This state
of affairs has been brought about during the last ten years, for in
1808 the fauna of the river was very rich at Wampum, Lawrence
County, as is shown by collections preserved in the Carnegie
Museum,
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Connoguennesstng Creek, flowing into the Reaver from the east,
is another badly polluted stream. In this case there are various
causes of pollution, but the chief one is the refuse from the glass
works at Butler, Butler County. In the Iower parts of Connoguen-
nessing Creek traces of life are yet present, but in a few years every-
thing will e gone.  Above Rutler, the cresk is in a fair condition,
Of its tributaries, Glade Run is polluted by oil well products.  Brush
Creek 15 good, and also Slipperyrock Creck in its lower course.
The latter is an example of the natural clearing of the water, for in
its upper parts, in rorthern Butler County, it is in a very bad con-
dition, polluted by mine water. In this case dilution of the poHution
apparenily plays an important part, for at feast two of its tribataries,
Wolf and Muddy Creeks, are in good condition.  In [7olf Creek the
effect of plain sewape is distinetly scen by the fact that the fish- and
mussel-fauna are favored by it——the Unionida attain an unusual size

 just below the point where the sewage from Grove City, Mercer

County, goes into the creek,

Of the two rivers which form the Beaver, Mahoning River is,
as has been shown by Leighton,* badly polluted in the state of Ohio
at Alliance, Warren, Niles and Youngstown. Yet in Penasylvania,
in its lower parts, it is rich in life. 'We again have to deal here with
the natural clearing process of the water. At Hillsville, where the
Mahoning enters our state, it is in poor condition, vet there is some
life.  Then comes a dam at Edinburg, and below this dam condi-
tions are much better.  In fact, the fauna is rich, and eontinucs so
till the river joins the Shenango. In this case, there are no impor-
tant tributaries along this stretch, and the clearing of the water
cannot very well be attributed to ditution.

The Shenango River above Newcastle is in good condition all
the way up to its sources, and so are its tributaries, Neshannock
Creek, Pymatuning Creek and Little Shenango River. QOnly at and
below Sharen and Sharpsville, in Mercer County, some pollution
goes into the Shenango from the steel mills, but it has not had much
effect yet. However, the damage is bound to increase, and I am
afraid in a few years the effect will be noticeable. At the present

*See Leighton, M. O, U. 8. Geol. Surv. Water Supply and Irrigation
Paper ne. 79, 1503, p. 133.
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time these crecks are in splendid condition at many points, and this
is preéminently the case, as regards the fish fauna, in Neshannock
Crecl,

4. The Monongahely Dramnage.

We may say that of the Monongahela drainage by far the great-
est part 1s utterly polluted, chiclly by mine water® The Monene
gahcla and its chiet tributary, the Youghiogheny, drain the most
important coal regions of the state, and there are, in this whole
region, only a few streams left which have clear water. They are
the following: Tew Mile Creek and Dunkard Creek in Washington |
and Greene Countles, yet the South Branch of Ten Mile Crecl
became poftnted in the spring of 1908 by the bursting of an il pipe-
line nexe Wayvneshury, Greene County.  Dusdbard Creck is vl
splendicd in every respect. Cheat River is clear, but there are only
two or three miles of it in the state, and on its cight banks, at Cleat
Haven, a greall run emptics iato it, which brings a great amount of
mine water from the coke-ovens at Atchinson, killing everything
along its right banks.®

The Youghiogheny is in a fair condition above Connclsville,
Fayette County, and Indion Creck, one of its tributaries, is very
good (trout stream). However, the Youghiogheny has improved
from Confluence down. For at this place it receives a badly pol-
inted tributary, Casselman River, which brings mine water from the
mines in southern Somerset County.  The Youghiogheny above Con-
fluence, south into M aryland, is very clear and pure.

For the rest, all the more important crecks tributary to the
Monongahela system, in Washington, Fayette and Westmoreland
Counties, are polluted by mine water. This is especially true in the
cases of George and Redstone Crecks, draining the Uniontown dis-
trict, Jacobs Creek, coming from the Mount Pleasant and Scottdale
niines, and, worst of all, Turtle Creek, with its tributary, Brush

Creek, which drain the coal fields of Westmoreland County.

*Leighton, ibid,, p. 126 ff.  This condition obtained already in 1808, see
Rhuioadls, 8, N, in Nentilus, 12, 1800, p. 133.

*The condition of the Cheat below Parsons, Tucker Co, W. Va, is
dreadiul, it being poliuted by the refuse from a wood pulp mill  But it
inthroves Tarther down,
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G0 The Allcgheny Dvaiuage.

(aY The lower Allegheny, from O3 City and Frankiin {I"enmngo
Comnty) downword, 15 first badly poiluted, then it tproves, amd is
again pollured fo g very considerable degree. The chief source of
pollution are the oil refineries at (i Cityand Franklin, The Injurions
substances diseharged into the river at these two places ars simply
amazing, and render the river entirely nafit for life: for thirty miles
and more below there 15 not o mussel, not & crawfiah, nor g fish able
to live in this water.  Then a gradual improvement heging in south-
ern Venango County {pond snails, Physe and Goniobasis are pres-
ent also erawfishes begin 1o appear), and in northern Armistrong
Connty conditions become almost normal. T spite of some addi-
tional pollution going into the river at Wittanning and Ford City
(china factories), the good condition continues down to the point
where the Kiskiminetas River discharges its mine water into the
Allegheny from the left side. This destroys life on the left banks
of the Allegheny, but conditions continue favorable on the right
banks into Allegheny County, till we reach Natrona and Tarentum,
Here additional pollution comes in in the shape of salt water {salt
works at Natrona) and the refuse of various mills, and this goes
on all along the river down to where it unites with the Monongaliela
at Dittshurgh,  THere the Allegheny is atterly pelluted, and we have
here possibly the greatest varicty of pollution of any of the streams
in the state”

(b)Y The Smaller Tributaries of the Lower A Hegheny River —
OFf the following smaller tributaries of the lower Allesheny, the
condition is known to the writer. (i the right side, Fine Creck,
in Allegheny County, is polluted more or less, chiefly by oil wells,
but its headwaters are in a fair condition. Deer Creek and Bull
Creek are rather good. Buffalo Creck, running along the baundary
line of Butler and Arrostrong Counties, is in very good condition,
and confains an abundance of life. On the left side is Puketia
Creek, forming the boundary of Allegheny and Westmoreland
Counties, which also is in rather good condition,

(¢) The Kiskiminetas Drainage~As has been stated above, the

" See Leighton, M. O, /. c., p.o122,
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Kishiminctas Rizer, at its point of union with the Allegheay, is in
a fearful condition, the pollution consisting chiefly of mine water
from the extensive coal regions of Westmoreland, Indiana, Cambria
amnd Somerset Counties.  In fact, we may say, that in almost all of
the drainage basin of the Kiskiminetas fresh-water life is extinct.®
For the main stream, the Niskiminctas-Conentangh, this is true for
ts whole length, from above Jolmstown in Cambria County down-
warde The Loyolhamae River from Latrobe downward is cven
worse than the Conemaugh,  Black Lick Creek and its tributaries,
Teo Lick and Yellore Creeks, in Indiana County, arc also poliuied,
and so is Stony Creek in Somerset County. There are, in the whole
Niskiminetas drainage, only very few streams possessing clear
water and a tolerably well preserved fauna, ITn Westmorelanad
County we have a small stream, Beaver Fun, which i3 good, and the
Loyalhanna River above Latrobe contains a rich fauna, In Indianz
County Blecklegs Run and the upper parts of Tewo Lick and Yellow
Creeks are in good condition; in the lower part of YVellow Creck the
fauna was destroyed during 1908, A mine had been opened in 1907
above ITomer City, and the mine water discharged into the creck
didd its deadly work in the summer of 1908, when the stage of the
water for the first time after the opening of the mine became so
fow that the concentration of the pollution was great enough to kil
the fauna, On July 23, 1908, the writer personally witnessed the
actual destruction of the fauna, and the number of dead and dying
fishes seen in Yellow Creek at Homer City was perfectly appalling.

Clear tributaries of the Conemaugh arc found in the valley
between Chestnut Ridge and Laurel Hill: Tub Mill Run, for in-
stance, near New Florence, is very good (trout stream). As has
heen said, Stony Creek, in Somerset County, is polluted. Of its
tributarics, at least one is in good condition Quemahoning Creek;
others have not been investigated, but probably there are more clear
streams, chiefly among the headwaters coming down from Laurel
Hili and Allegheny Front. _

{d) The Great Eastern Tributaries of the Allegheny—There are

"This is very deplarable in view of the fact that for several fresh species,
deseribed by Professor Cope, the Kiskiminetas is the type-locality, No
tepotypes can be secured any more.
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a number of important tributaries, running about parallel to each
other from the ecast to the west into the Allegheny.  These are
(from south to north): Crooked Creck, Mahoning Creek,® Red
Bank-Sandy Lick Creck and Clarion River. Crooked Creek is
'gaocl, indeed, one of the best creeks in the state, yet in the region
of its headwaters poilution begins. Near Creekside, Indiana County,
new mines have been opened doring the last yvears, and a small
tributary discharges here a considerable amount of mine water into
Crooked Creek, killing the fauna for several miles. Of course this
is bound to become worse in the future. Mahoning Creek is uiterly
polluted, the poltution beginning in the region of Panxsutawney in
Jefferson County, and consisting chiefly of minc water.  Yet a tribu-
tary, Little Mahoning Creck in northern Indiana County, has clear
water, and correspondingly a rich fauna. Fed Bank-Sandy Lick
Creek also is polluted, chiefly by mine water, which reaches it from
the numerous mines cxisting in its drainage Lasin, Clarion River
possibly is one of the worst streams in the state. In the region of
its headwaters, in Elk County, it is not mine water, but the refuse
of various establishments, such as wood-pulp mills, tanneries, chem-
ical factories (Elk Creck), which renders the water unfit for life,
and finally Toby Creek, emptying into it in the southwestern portion
of Elk County, adds its share in the form of mine water. The
water of Clarion River, in this region, is black like ink, and retains
its peculiar color all the way down to where it emplics into the
Allegheny (at Foxburg) ; here the deep blackish brown color of the
Clarion River water contrasts sharply with the bluish green water
of the Allegheny River,

(e} French Creck Drainage.—In contrast to most of the streams
mentioned so far, French Creek and its tributaries are generally
clear and possess a wonderfully rich fauna. In fact, this region is
one of the best collecting grounds for all forms of fresh-water life,
French Creek is fed by several streams draining some of our glacial
lakes—Conneaut Lake in Crawford County, and Conneauttee Lake
and Lake Lebouf in Erie County.  Also these have clear water and
a rich fauna. o

(f) The Upper Allegheny—~Above Oil City, Venango County,

*Not to be confounded with Mahoning River in Lawrence Counfy.
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the Allegheny itself is clear, and also forms a fine collecting ground
for the zodlogist, This is especially true for the fish fauna and the
fauna of fresh-water mollusks,  This good condition continues up
to the New York state line in Warren County.  Of the gributaries,
Oil Creek is badly polluted at Oil City, where it falls into the Alle-
gheny, but it is pure at its headwaters.  The intermediate parts have
not been studied by the writer, so that he cannot name the exact
spot where the pollution begins. It is due chiefly to oil refineries,
Tioneste Creek, in Forest County, is polluted by chemical refuse, at
least where it enters the Allegheny; the upper parts have not been
mvestigated.  Brokenstraw Creek, in Warren County, is in a fair con-
dition, hut it belongs to the ¢lass of streams which improve during
their course: its headwaters are polluted by refuse from tanneries at
Cory in Erie County.  Conncwango Creek, in Warren County, which
brings the outflow of Chautauqua Lake in New York, is good. The
headwaters of the Allegheny in McKean and Potter Counties are
generally good, but there are some tributaries which are polluted, for
instance, Potate Creek, in McKean County (polluted by chemical
factories). Where Potato Creek falls into the Allegheny it is in a
very bad condition, but its size is not sufficient to influence the
Allegheny noticeably.

6. The Lake Erie Drainage.

Of course Lake Evie itself is clear, and contains a rich fauna,!
In our state there are rather insignificant streams draining into the
lake, and they all have pure water, and, as far as they have been
examined, a well-preserved fauna, The largest is Conncant Creek,
in Crawford and Erie Counties, which has been investigated at sev-
eral places by the writer, and found to be in good condition. The
only other streams known to the writer are Elk and Walnut Creeks,
in Lirie County, which are also good.

7. The Potomac and Susquehanna Drainages.

Only the headwaters of these streams or their tributaries are
sitvated in western Pennsylvania, and the investigations of the
writer are not very extensive in this region,

® Our knowledge of the Lake Erie fauna is deplorably poor, chiefly so
with reference to the Pennsylvania shores.
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sion Ly way of restocking our rivers with game amd food fishes, this
is a uscless undertaking in all those streams which are polluted.
Any fishes set free in such warers will not live, or will not stay
there, i they can.  The other suggestion is furnished by the fact,
repeatedly mentioned ahove, that a river, badly polluted at a certain
point, improves in its further tourse, provided no adiditional poHu-
tion in great quantities is reaching 7% This is seen first of ail in
the Ohio itself in Beaver County, and further in the Allegheny in
Armstrong County.  Additional examples are Slipperyrock Creek,
Mahoning River (Lawrence County ), Raceoon Creek, Drokenstraw
Creek, Cheat River, This improvement of the waters, of course, ig
partly due to the dilution of the injurious substances by the addition
of clear water from tributaries, DBut it seemns as i1 this is not the
anly source of the huprovement., In the case of the Allegheny in
Armstrong County, the main tributaries {Clarion, Red Dank, Ma-
boning) themselves are polluted, and the other tributaries are very
msignificant in comparison with the size of the Allegheny.  This is
also seen in the Mahoning River in Lawrence County, which hardly
has any tributaries along its course, where the improvement takes
place. I think the precipitation of the injurious substances to the
hotton: plays an importans part here. We always have, in palluted
streams, some sort of precipitate upon the bottom, most noticeable
in streams charged with mine water, where it consists of suiphate
of iron,™ and, consequently, the injurious element must be elimi-
nited, at least to some degree, from the water, This observation
suggests a natural remedy-—if we could prevent the water charged
with polluting substances from reaching our streams directly, that
is 10 say, if we could arrange it that this water js kept in basing or
reservoirs for some time, 11 it has gone through this natural ciearing
process, and if we allowed only the overfow of these clearing basins
o reach our rivers, that is to say, the most superficial strata, which
contain the smaliest amount of polluting substances,® I think this

"Sce Stabler, Water Supply and Irrigation Paper no, 186, 1906, p. 28,

®See Leighton, I, €y Do 24,

"Of course, the oil from the oil wells floats on the surface, but this
fosting oil does not do much damage. Tt is well known that before the

discovery of oil in these parts, the Allegheny was famous for the oil floating
upoll its surface,
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would improve conditions considerably.  The presence of dams in
our rivers or crecks furnishes, to a certain degree, the conditions
required for such clearing basing, and we have ohserved nstinees
(Mahoning River at Edinburg, Lawrence County), where such a
dam actually improves the river to a considerable deeree.  This is
also the case, although not so strikingly, with dar Ne. 6 in the Olio
River. Durt the trouble is these dams improve the water after much
damage has been done already, and are injurious in other respects
(see above),

This much, however, should be clear—unless we hﬁprc)ve the
quality of the water of our rivers, it is impossible to bring back the
original condition of their fauna, and attempts to restore our nat-
ural resources with regard to the fish fauna, by restocking our pol-
Iuted streams with fish, will be labor and money thrown away.
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