THE DESTRUCTION OF THE FRESH-W ATER FAUNA
IN  WESTERN PENNSYLVANIA,

{(PLate V1)
By DR, A, 1. ORTMANN,
{Read April 2z 1000,

It is generally known that the advance of civilization in a conn-
try is connected with g retreat and the disappearance of the indige-
nous famna. This has heen ohserved muost distinctly in those parts
of the world which have Leen settled by the white AN i1 more
recent times, and in many cases we have positive records with ref-
erence 1o the kifling and crow ding out of the original mhabltdnts of
the country, bel longing o the animal kingdom; yet these records

chiefly concern the more highly deve eloped forms of life {mammals
or vertehrates in general), which preém inently atiract attention.

But there are many other forms of znimal life, chiefly among the
mvertebrates, which suffer the same fate. Such cases generally are
not noticed, but students particularly interested in sueh groups often
have reason to deplore the disappearance of interesting creatures,
which used 1o be abundant,

The present writer, in connection with his duties as (,L"ii“dt(}i’ Gf B
mvertehrate zodlogy at the Ca arnegie Museum, has made it one of
bis chief nhjects to ot uly and to preserve records of the frcsh‘ua.ter
fauna of the northeastern se ction of the United States, and first of
all, of the conntry lying in the immediate vicinity of Plttsbm"h
This region belongs to the drainage of the upper Ohio and of Lake
Erie. and it is well known that originally a very rich fauna was.
present here, a fanna which forms part of the great fauna of the .
interior hasin, emi mently rich in all forms of fresh-water hfe‘_ gt
is also a well-known fact that on account of the progress of civiliza-
tiom in western P ennsylvania, on account of irg industrial ang cem

mereial development, and ali the various features of * Hnpr
40
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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 bas the object to record the present state of things in
s respect, and o point out which rivers and creeks are in such a
statc that they do not offer any more the required conditions for
animal life, and which are yet in a good or fair condition. . It may
I remarked that all facts collected here have been ascertained by
the writer in person, in the course of his studies during the last five
venre, AR streams recorded on the map accompanying this paper
{ Plare Vi) have heen vistted by the writer, and collections of their
mvevtebrate fauna and observations on their vertebrate fauna have
been made, wherever such was sull present: but in many cases his

orts were in vain, and ife had entirely disappeared in many
strenms. The blue color on our map tells a pitfal story, pitiful not

anly from the standpoint of the scientific man, but also with refer-

cnce fo Fhe questionr of uiility.,  For we must not forget that the
w tsl

iwhnat fauna of the fresh water forms part of the “ natural re-

sources T oof fhe country, In omany cases the direct economic value,
chaetly of the fresh-water invertebraies, is not very apparent; hut

considering the fact that all forms of life in an ecologieal com-

iy are mutually dependent upon each other, we realize that the
prere wpporiant forms (mussels, fishes and aguatic mammals) can-
nivt b preserved, vnless the creatures which {furmish the necessary
conditions for thelr subsistence are also preserved. Thus the de-

iy o our fresh-water fauna forms a chapter of the hook on

iy

the destruction of our natural rescurces, a record which 1s not at

ait o the credit of the nation.

I Twe Fresu-Warer Fauna,

Fhe part of the fresh-water fauna which has chiefiy been stidhed

- 15, as has been stated, the invertebrates. However,
- his investigations, be kept his eyes open for vertebraie life,
anid among the latter it is chiefly the fishes to which he paid atten-
vor. He did not make svstematic collections of the fishes, and t_?_m.sz__ e
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he cannat give positive information as to the presence or absence of
particular species of them. Dut the question of their evistenee in
general in the different streams is casily seftled, in fact this is the
most conspicucs criferion by which people generally judge the con-
dition of a stream-—wheiher there is * good fishing ™ or not.
However, the presence of fishes in a stream does not always
indicate that the latter 15 in good shape.  The condition of the
streams, as we shall see below, often changes during the season;
it is bad in dry weather. hut mnproves when there has been Copious
precipitation,  The fishes nre most apt tu take advantage of such
temparary improvement oo account of their great power of locomo-
ton (vagility) @ in fact, many fishes migrate more or Jess regularly
up or down stream, and thus may be present at certain seasons in
parts of cur water-courses, which are barren in other seasons.
Other vertehrates are of minor importance.  Among the mam-
mals we shonld mendon the muoslkrgt (Fiber stbethicus). This
amimal is fairly abundant everywhere, hut, as mright be expected,
teruds to disappear, where its food dizapnears.  The latter consists

ey in part of mvertehrates (musseis for instance ), while in another

part i 1s vepemable (raots of aguatic plants, and also various parts

of fand plantsy, Thas it e anderstond that the pollation of a

stream does ot render the oxistence of wuskrats mmpossible.  And
further, the bad condition of the water does vet harm the ansmal

wotlv, wmee i i an air-breathing form.  The fact that the mmask-
;

rat 15 decidedly less irequent in pailuted streams s probably due to

the fact that the polluion is greatest in the vicinity of larger settle-
nts, where there i3 greater danger for them by heing hunted
by man.

{Natrie sipedon and leberis) and
tartles should be considered,  As regards the former, it s a general
rule that they disappear from polluted streamms, aned very likely not
anaceomnt of the direct influence of the water upoit their body, hut
o account of the destruction of their food—£fsh and crawfish.
The turtlee Yve in part apon animal, in part upon vegetable fond;
they are found, at present, in numbers only in streams which arc in
goenl condition, and have disappeared, more or fess, in those with
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nnted waters; this, however, at least in certain species, is appar-
,_«;155_\' due also to direct extermination by man. The soft shell
crile tolepidonectes spinifer) is a good example; it used to be
wont ahmost everywhere, but it has been exterminated practically

e Ohio, the lower Allegheny, the Monongabela and Yougiio-
shenv. 1t is stll present, for instance, in the clear waters of the
or Veughiogheny, the upper Allegheny, in Lake Fric, ete,

vmong the ampbibians, [rogs and toads do not prefor the
arewms they rather are pond and lalkee forms, and, besides, inhabit

e owater only at certain seasons.  Thev do not seem to be very
weceptible to the quality of the water, sinee they are air-breathing

amimals, and, consequently, are a6l abundant, although certain spe-

ces show a tendency to hecome rave. Thus the hullfrog is et

vin numbers only @ the northwest of the state, where clear
creatns, ponds and dakes prevail Yel o this caze, extermination
te man has surely plaved a part.

(3 the 1.;1‘(.){?(?1:.’.\ the =raaller walimanders and newts do not in-

bt in large nmbers the rivers and crecks, but prefer rather the

mountain streang, the p:amis: and Inkees, where genevally the condi-

fens are yet goud. Thus there docs not seem to be an appreciable

reduction of thelr number. The two sulamanders, the heli-

fender (Cryplobrancis all w] wiciayis ) and sowd puppy { Neetirns
i-mf.rr..'f).wu‘) surely are influenced E‘\;' the pollution, yet not directly,
- by the destruction of their

Thev seem to be the {ast moem-

bers af the fresh-water fauns which disapp

ar, and are occasionaliy
found where there is no other permanent life,  (Hellbenders were
frequent in the Conema
Voo Nothiag but a few

Frver at New Florence, Westraoraland

b and crawhsh were at tHhis locality, which

S prihirtare

Uhe most imiportant {orms of fnvertebrares, which 1 have sfudie

i
mare closely, are the crustaceans anwd the moliusks,  Ocensionally [

wve eollected fresh-water sponges, worms, breozoans, bot of all

‘eowe may say that they disappear wery soon after the stream

foumd only i such waters which

Lo Decone psealiegred.

U ML ahundanc

s (crawhs rather

v the pollustion of 4 stream
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destroys them. They seem to be shightly more resistant than the
Untonidee (sce below), but their presence in a polluted stream is
in many cases clearly due to a restocking of the stream, by immigra-
tion from a clear tributary.  The crawfishes are rather vagile, and
possess the power to migrate, although less so than the fishes. These
surely 1s 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 matter in Gues-
tion, are the bivalve mollusks of the familv Unionide, the fresh-
water mitssels or river-clams. They are the most reliable indicators
of the pollution of a stream, Being rather sedentary, living on the
bottom of the rivers, breathing water, they arc casily influenced by
the deterioration of the water, Of all the more impotrtant groups
of our fresh-water fauna, they die first, and after they have been
exterminated, it 15 exceedingly difficult to restock the stream o
account of the complex life history of the young mussels. It is
known that the young Unionide are transported and dispersed by
fishes, but in a polluted strearn the Gshes have also disappeared, and
even i a case of g temporary recovery of a stream, in times of a
high stage of the water, if there should be a restoeking with young
inugsel-fry, the latter will surely be killed during the next low stage,
when fi‘zc pollution agam is concentrated.  In this respect the Union-
idi strely are worse off than the fishes and crawfshes.

(4 other mollusks, the gasteropods belonging to the family Plea-
racerdee (Plensocera, Goniobasts, Anewlosa) should be mentioned,
They are generally absent in polluted rivers, but have heen foumd
surviving, together with crawfishes, in parts where Unjonide we
entirely, and the fishes for the greater part gone (All egheny Rwei"
in southern Venango County).  Other mollusks, which are air
breathing (genera Lymnea, Planorbis, Physa) are more resistant
and this 15 especiaily true of Physa, which represents in certain
instances the only remaining life in cerfain rivers. But thére dlso
seems to be a mit (0 3ts power of endurance, and in very badl}r 0
Iuted streams also Pliyse is ahsent,

Thuos we can establish, in a rough way, a certain succession 16
the disappearance of our fauna.

The first sign of pollution of a dangerous character in a sire
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i given by the disappearance of the Unionidie, and, generally, this

rapa is irreparably lost. Close upon this follows the disappear-
anee of the fishes, yet in times of recovery of the rivers {at high-
water stages), fishes reappear, coming from tributaries, etc,, which
fave acted as preserves, and this may go on indefinitely as long as
(e river is recovering again af times, since the fishes possess a high
sower of locomotion (as we shall see below, the construction of
:E;H‘.S in o river puts an end also to this). Crawfishes stand it a
nitle fonger than fishes, but they atso disappear fimally, and the tem-
porary restocking of a stream fakes place only in a limited degree?
it the crawfishes, or soon after them, the Gasteropods of the
fenily Plewroceride ave driven out. When the process has reached
.y _;-a;jz-, thie higher forms of life, which subsist on these varipus

forms ave compelled to abandon the stream: tadled Batrachians,
sies. andd part of the Turtles. Finally, only Lymnea, Planorbis
i Piryse, and the muskrat survive.  Of these, Physa disappears

while the muskrat may stay indefinitely, being not entirely

depeivdent upon animal or agquatic food.

i1, Tare Cavers or e DestrucTion or 1o Fauna,

A Direet Extermination by Man.

4

A number of fresh-water animals are directly killed by man, and
iims disappear in streams, the character of which has not been
chamged unfavorably for fife. This is true in the first lne for the

Ashes. Fishes, forming part of hwman focd, are sought for every-
where, and in consequence of the increase of the population neces-
saitly smust be decimated i nember. Yet a complete destruction

e fish Life hardly has ever been brought about by man alone,
ao, 1f the fishing s carried on under the restrictions put upéﬂ

by law.  The fact is that there are many places where “ fishing is
oo, and where fishermen freely avail themselves of this chance,

where fishes are still abundant {upper Allegheny River, for

ppens someiimes that restoeking of the lost tervitory is done by
eies, This in the Mahoning Creek at Punxswtawney, Jefferson
Slippervrock Creek st Branchton, Butler Co., the original species,
ayed, was Combarus obscurus, and subsequently, C. barfond

Lo BOCL RV YQF Gy PRISTED JULY ‘5, [l
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aitelv. T we furtber consider the fact that the state s frying to
vk o streams artificially, this mwlzi entirely counterhalance

foeses caused by the fisherman, and thus we may say ibat fishing
srone wonld never destroy our fish fauna.

B. Pollution of Streams,

The worst damage to our fauna is dope by the pollution of the
streams, that 18 to say, by the discharge into them of s bstances
which are directly injurious to fife.  This ia conneeted directly with
sur comnmercial and ndustrial progress, and the damage done by it
< drreparable; unless there is some racical Iehange in the w ay of the

il of the industrial refuse, which af present iy gpenerally

siivwed fo run direetly into the nearest strearm,

The most widely distributed pollution of a stremm is by sewage
fram the Targer towns and cities,  Thic m itself is rather innacent,
L not discussing the deterioration of the waters from g sanifary

wpoint : but with re gard to animal Lie in our rivers, sey rage does
aob seent to be harmfol; on the contr: ary. certain forms ( fishes, craw-
sheeosnssels ) scem to thrive og it Only in a few cases T hgve
s sewage so concentrated {certain small runs in the city of Pitts-
furgin), ahat animal life is killed

RN ETEE [ FETIE G T e o E g - . S
bl miore dangerons sovrees of pollution are given by our cogl

sties. Under this head § unite all sources of pollution, which are

connected with the mining of coal, with the coking process, and with
ve steel fndustry, This kind of pollution s very widel v distributed

the western part of the state, It s process which charges the
water of our streams with

ertain acids, which, when they reach a
degree of concentration, directly kill the life® A stream

S

v mine water g casily recognized (when cleary by the
Cbiuish-green color 6f the water, and by a peculiar rusty-red
upon it hottons,

\nother sonrce of ;uzf}ut won s furnished by the oil weells and the

BERTOR ey

iple working of an oil well already vields
the drilling of the wel] invariably sqls
s pnped wp, and the oif ieseif i3 cana

:ble of destroyi ing life,
PLpesint by excess, aned torming, at low stages, 4 deposit upon the

Stabler 01, Water ¢ Supply and Irrigation Paper so. 186, 10906, B.o5
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hottom of & creek, Dot the worst are the ovf refirerics, which dis-
charge into the water chemicals which are uiterly destructive to Jife,

These are the two most important sources of the pollution of our
sirerns coed and ol In addition, there are others, which are more
or less local, vet may become quite importani in certain sections.
These are varions indostrial establishments, such as glaxs fuciovies,
ching fuctories, different kinds of chewical foctories, wrood-pulp
wifls® sawe wiills, tanweries, ote. There are coertain sections of the
stafe, for instance the region of the beadwaters of the Allegheny
aticd af Clarion River, where establishments of thiz kind are the
chiel wotiree of comiamination.

It i not sy intention here fo trear of the chemical side of the

process, becawse it s rather complex, and needs careful inves

dom by experrs. This jpvestigation is rendered more difficult, since
tnomost of onr sireams it is aot one cause, which contribuies to the
pedbtinn, bt seversl, often all of them, which contrilate their share

B o particudar strean
Froally, o fast o of destruction of fife should be mentioned
which, however, s not conmected with a deterioration of the quality
This has

'I.' aFe anost exier

Duilt for the advandage of the shipping intere
antiors level of the water, permitting navigaton all the
1 woprocess the rivers, which ornigmally pe

vent, with rifiles, islands, ote., have been trans

most destructive o mussels, most of
jvely current. Dams also prevent free migration,
they must be an obstacie to the nat-

ds of high water,

i

100,
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[l SkETCH OF THE PresenT Conprrion oF Our Rivegs,
(See map, plate VL)
1. The Ohic River Felow Pittsburgh.

At Pittsburgh, the two main rivers, Allegheny and M onongahela,
unite to form the Ohis,  As we shall cee below, both the Allegheny
Monongahele are as badly polluted as they possibly could be, and,
crnsequently, it is not astonishing that the Ohio immediately below
Mttshurgh is also in a deplorable condition. In addition, it is
dammed up, this “ improvement” extending down to dam No. &
at Vanport (below Beaver) in Beaver County, Generally, there is
nut much life 1 this part of the Ohio.  Fishes are found cccasion-
during high water, due to some migration, probably from
for tI r down the river, but even this has been rendered difficult or
even smprlble in consequence of the perfection of the dams {dam
Mo, 6 was finished and put in operation toward the end of 1907Y.
There are crawfishes in this part of the river, but they are disap-
pearing fast.  Unionidie have disappeared long ago. There was a
lony of them in the left branch of the Ohio at Nevitle Istand,
Alegheny County, up to 1904 ; during that year, however, they died
out, and in 1905 the last hving one was found there.

Farther down, below dam No. 6, condltmm mprove.  This is a
- interesting and important fac Although the Ohio collects
most of the polluted water of the western section of the state, and
; igh it is in a very bad condition below Pittsburgh, it loses its
Poaqualities, at least in part, about thirty miles farther down,
¢ there are only 1wo important tributaries along this part.of its
e, Chartiers Creek and Beaver River, both of them aiso ba(ﬁy
polfited, this improvement of the water cannot be due to dilution
alone. but it is evident that some of the injurious substances in the
water must he removed from it, and very probably by prwnpztatz{m :
upon the Dotton of the river., We shall ohserve indications of this
process elsewliere, and shall discuss its significance below.  Here 11;" e
i sufficient to point out, that at present (16o8) the condition of the
Yhio below dam No. 6 is good or fai ir, life being not only possible,

but abundant in it, all the way down to the state line at Sm;th’

Cit
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Ferry. This is shown first of all by the shundance of Unionice
i this part of the Ohio in faet, here sre Forined the inost favorahle
localities for them known to mie in western Penpo vania, o osecms
thit i 1goy these conditions cotonded o certam distance farther
at any rate, in that vear 1 found cvidencs of the presence of Union-
ider an the Ohio at Beaver {(45¢ sfege of the waler was nod low
enough for proper investization Yoo bt smce the completion of dam
No. & this s all over nuw. and if Gioge should he e i the pool
above dam Noo O it will have o wpeated by this fme, at e
most o it

Moreover, there are indieations thad the Fanna in the Ohlo below
Vanport woalreads sufferimg. There are st leasi two trentendons
Banks, consisting chicfly of dead shells 1 with many hiviog ones
among thenvy i the river, one at Industry, the sther at Shipping-
povt. Since dead shells ave dissolved rather yupidly, these masses
welicnte 4 recent dying of miwssels an o large seales And Turther,
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e old and tougrh anes (some of hen prohubly fen years obd and
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ot meh for voang dclivate omes, 2o thar there 1s no new

wration growmg upo Thiss of course, wonld be the first step
povwnnd the finsl desivuesion of the meaels i his part of the
anek the destriction of othor nsoal Hife then will also

accamphished in due
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Ljosy Sanport, s in very good condition for most of its [cngm,
niv way up at its sources, in Washington County, it is slightly

Jlured by mine water.  This creek used to be rich in all forms of
vk riia g iy

e, and is yel so here and there, but, as has heen said, its fish fauna
Gas greatly suffered in consequence of illegal fishing.

;E ‘-;he.r point where the Ohio leaves the state a very beautiful
sributary flows into it from the north-—Liitle Beaper Creekb. This
was, and partly is, 2 model stream with regard to all forms of fresh-
water lfeo Yet in 1508 there were, in s upper paris, near New

Caliler, in Deaver County, signs of pollution, in this case in conse
gquence of new oil wells being drilled in the vicinity. Salt water
.'1:.!113 cil was discharged into the creck, and the fauna (chiefly the
mussels ) indicated distinctly the deteriorating effect by their dis-
cased condition and by the frequency of shells which had died
recentlv. This may be only a temporary effect, and if there is no
;uiditin.n:d pollution, conditions may remain favorable.

fmmediately below Pittsburgh, Chartiers Creek, coming from
the south, empties into the Ohio. It is hopelessly poltated by the
coal mines and o1l refineries in Allegheny and Washington Counties.
no fife whatever in this creek: the last traces are known to

T e e
Piere

have existed in it as late as 1000, when a few Unionide were ¢ol-
fected dn it dor the Carnegle Museum.  The condition of Chartiers

Creek is now bevond repair.

3. The Beaver Rioer Dirainage,
Beaver Kuver flows into the Ohin from the north at Beaver,
Beaver County. 1t ds utterly polluted in its whole fength, up to
ihe point where it is formed by the confluence of Maboning and

Shenango tivers. The source of the pollution is situated on the

cnange River, along its last twe miles, in and below Newcag-

Lawrence County. The steel mills and various other establish-
ety furnish a tremendous amount of injurious refuse draining

s dwe mver, and rendering it entirelv unfit for life. This state
cut during the last ten years, for in
s overy rieh at Wampum, Lawrence
ions preserved in fhe Carnegle
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Cfmneqwnm:'mz'ng Creek, flowing into the Beaver from the east,
is another badly polluted stream.  In this case there are various
fauses of pollation, but the chief one iz the refuse from the glass
works at Butler, Butler County.  In the lower parts of Connoquen-
hessing Creek traces of Jife are yet present, hut in a few years every-
thing will he gone.  Above Butler, the creek s in a fajr condition.
OfF itg tributaries, Glode Rup is polluted by oil well products, Brush
Creek is good, and also Stipperyrock Creck in its lower course,
The lattes is an example of the natural clearing of the water, for in
its upper parts, in northern Butler County, it is in a very bad con-
dition, polluted by mine water. I this case dilution of the pofhstion
apparently plays an important part, for at least two of its tributaries, -
Wolf and Muddy Creeks, are in good condition. In I olf Creek the
effect of plain Sewage is distinetly seen by the fact that the fish- and
mussel-fatma are favored by it—the Unionida attain an unusaal size
just below the point where the sewage from Grove City, Mercer
Conaty, goes into the creek,

OFf the two rivers which form the Beaver, Mohoning Rivey is,
as has been shown by Leighton,* badly polluted in the state of Ohig
at Alliance, Warren, Nijes and Youngstown, Vet in Pennsylvania,
in its lower parts, it is rich in life, We again have fo deal here with
the natural clearing process of the water. At Hilisville, where the
Al ahoning enters onr state, it s in poor condition, yet there ig some
ife.  Then comes dam at Edinburg, and below this dam_ condj-
tions are mmeh belter. In fact, the faung is rich, and eontiﬂues_so'-
Hil the river {pins the shenango.  In this case, there are no impor-
tant tributaries along his stretch, and the clearing of the wate
SROL very well be attributed to dilution, R

The Shenangs River above Newcastle is in good condition al _
the way up o jig sources, and so are iig tributaries, iﬁ"’e&?za%wcﬁa:
Creek, Pymatuning Creeh ang Liitle Shenango River, Only at an
below Sharon and Sharpsville, in Mercer County, some pollution
goes into the Shenango from the steel mills, but i has A6t had 5
effect yet, However, the damage is bound to *n.ttrmsé and.
afraid in & few years the effect will he n@fiééahi_@_. AL

“See Leighton, M. O, U, S Geol. Surw, Water Supp]
Fager na. zq, 1003, p o133, o
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s these crecks are in splendid condition at many points, and this
LN
o« vrecminently the case, as regards the fish fauna, in Neshannock

4. The Monongahele Drainage.

Ve may say that of the Monongahela drainage by far the great-
corvart is niterly poliuted, chiefly by mine water® The Monon-
il and its chief tributary, the Youghiogheny, drain the most
sportant coal tegions of the state, and there are, in this whole
wn, anly a few streams left which have clear water. They are
G £ hmmé, Ten Mtle Creek and Dunkard Creek in Washington
wed Greene Cotmiies, yet the Souih Branch of Ten Mile Creek
ame polluted in the spring of 1908 by the bursting of an oil pipe-
ine near Waynesburg, Greene County. Dunkard Creek is yet
wl i oevery respect.  Cheot River is clear, but there_ ate qnly
swo or three miles of it in the state, and on its right banks, at Cheai,
Haven, a smail run empties into it, which hrings a great amount of
sine water from the coke-ovens at Atchinson, leiling evarythmg
slong its right banls.®

The Voughiogheny 3s in a fair condition above Connelsville,
Favette County, and Tndian Creelk, one of its tributaties, is very
od (trout stream).  However, the Youghiogheny has improved
Confluence down.  For at this place it receives a badly poi-
tributary, Cosselmarn River, which brings mine water from the
s in southern Somerset County.  The Youghiogheny abgve Con-
south into Maryland, is very clear and pure.
the rest, all the more important crecks trlbmary to the
nongahela system, in Washington, Fayette and \Vehtmoreiand :
Connties, are polluted by mine water.  This is e~pe€zally trite in the
cases of George and Redstone Crecks, draining the Uniontown i %

cJacobs Creek, coming from the Mount Picasant and' ccsi’rdaie :
cand, worst of all, Twurtle Creek, with its tr;butary, Bm&h_.
Creck, which drain the coal fields of Westmoreland (,,Ghﬁty

fghion, "Iu{f, p. 126 ff. This condition obtained al re'zd‘f i 1898 see '
S0NL in Nesdlus, 12, 1890, po 133 .
umdatum of the Cheat below Parsons, Tucker Co, _W Va, 13'
ful, i heing poliuted by the refuse from a wood p{ﬂp mill But i¢ b
25 farther dowin. :
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5. Tke Allegheny Drainage.

{a) The lower Allegheny, from O City and Frankiin (Venango
County) downvard, is first badly polluted, then it improves, and is
again polluted to a very considerable degree,  The chiet source of
pollution are the vil refineries at Oit Cityand Franklin, The injurioug
subslances discharged into the river at these two places are simply
amazing, and render the river entirely unfit for fife: for thirty miles
and more below there is not a mussel, not a crawfish, nor a fish ahle
to Hve i this water.  Then a gradual Improvement begins in south-
ern Venango County {pond snails, Physa and Goniobasis are pres-
ent, also crawfishes begin to appear), and in northern Armstrong
County conditions become almost normal, In spite of some addi-
tional poluring going into the river ag Kittanning and Ford City
(china factaries), the good condition continues down to the point
where the Kishiminetas River discharges its mine water into the
Allegheny from the left sicde.  This destroys life on the feft banks
of the Allegheny, but conditions continue favorable on the right
banles o Allegheny County, 41l we reach Natrona and Tarentum,
Here additionat pollution comes in in the shape of salt water {salt
works at Natrona ) and the refuse of varicus mills, and this gees
on all along the river dewn 1o wihters it unites with the Monongahela
at Pittshurgh.  [lere the Allegheny is utterly polluted, and we have
bere possibly the greatest variety of poliution of any of the streams
in the state’

(0) The Swmatler Tributaries of the Lower Allegheny Rizvero
OF the following smaller tributaries of the lower Allegheny, the
condition is knows o the writer. (i the right side, Pine Creek,
in Allegheny Connty, is poliuted more or less, chiefly by of wells,
but its headwaters are in a fair condition.  Deer Creep and Rull
Creek are rather zoodd.  Bufalo Creek, running along the boundary
line of Butler and Arrastrong Countles, is in very good condition,
ad containg an sbundance of fife. On the left side is Puketia
Creck, forming the boundary of Allegheny and Westmoreland:
Cotmnties, which alsa iz in rather good condition, ’

(ed The Kiskiminetos Ihrainage—As has been stated above,

FSee T




DESTRUCTION OF EApril 2y,

vheny Prainage.

am O City and Franklin (Venang,
iy polluted, then it improves, and ;.
cruble degree.  The chief scurce a1
b Cityand Franklin, The injurioye
wver at these two places are simply
avrely unfit for life: for thirty miles
el, not a crawhish, nor a fish able
rvlaal improvement beging in south.
s, Physa and Gondobasis are pres-
pear), and in northern Armstrong
<t normal.  In spife of some addi-
sver at Kittanning and Ford iy
slition continues down to the poing

Dizcharges its mine water into the
This destroys life on the left hanke
na continue favorable on the right
I we reach Natrona and Tarentum.
-t in the shape of salt water {salf
wse of various mills, and this gocs
fere it unites with the Monongahels
“ny is utterly polinted, and we have
rof pollution of any of the streams

vof the Lower Allegheny River—
teries of the lower Allegheny, (he
a0 U the right side, Pine Creck,
tmore or less, chiefly by oil wells,
vocondition. Dery Creed and Fadi
Creek, runming along the houndary
otintties, is in very good condition,
bfe. On the left side = Piketta
of Allegheny and Westimoreland

~wood condition.

age.~As has been atated ahove, the

el FRESH-WATER FAUNA IN PENNSYLVANIA, 105
Kisklminelas River, at its point of unjon with the Allegheny, is in
4 fearful condition, the polintion consisting chiefly o7 mine water
from the extensive coal regions of Westmorcland, Indiana, Cambria
andd Somerset Counties,  In fact, we may say, that in almost all of
ihe drainage basin of the Kiskiminetas fresh-water life 1s extinet.
fFor the madn stream, the Kiskininetas-Conemaugh, this is true for
its whole length, from above Johnstown in Cambria County down-
ward.  The Loyelhanne River from Latrobe downward iz even
worse than the Conemavgh.,  Black Lick Creek and its tributaries,
Ten Lick and Yelloww Creeks, in Indiana County, are also polluted,
and o s Stony Creed in Somerset County,  There are, in the whole

skiminetas drainage, only very few streams possessing clear

roand a tolerably well preserved fauma. In Westmoreland
{unty we have a small stream, Beaver Run, which is good, and the
Lewalhonna Kiver ahove Latrobe containg a rich fauna.  In Indianz
Connty Blacklegs Kun and the upper paris of Two Lick and Vellow
Crechs are m good condition ) in the lower part of Yellow Creek the
faona was destroyed during 1go8. A mine had been opened in 1goy
aheve Homer City, and the mine water discharged into the creek
did s deadly work in the summer of 1608, when the stage of the
water for the first time after the opening of the mine became so
low that the concentration of the pollution was great enough ta kill
the famna. On July 23, 1908, the writer personally witnessed the
actual destruction of the fauna, and the number of dead and dying
fnhes seen in Yellow Creek at Homer City was perfectly appailing.

car tributaries of the Conemangh are found in the valley
between Chestnot Ridge and Laurel Tl Twb Mill Run, for in-
stance, niear New Iorence, 5s very good (frout stream). As has
been said, Stony Creek, in Somerset County, is polluted. OF its
anes, at least one s in good condition: Quemahoning Creek ;
sihers have not been investigated, but probably there are more clear

streams, chiefly among the headwaters coming down from Laurel
Al and Allegheny Front,
LYy The Great Bastern Tribuiaries of the Alleghens —There are

rery deplorable i view of the fact that for seversl fresh species,
Pyofessor Cope, the Eiskiminetas is the type-focatity.  Neo

segurad GV InoTe.
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& number of important tributaries, running about parallel to ea'é_h
other from the east to the west into the Allegheny, These arp
~{rom south 1o north): Crooked Creek, Mahoning Creek,? Reg
Bank-Sendy Lick Creep and Clarion Riper. Crooked Creel g
good, indeed, one of the best creeks in the state, yet in the 'reﬁgi
of its headwaters pollution begins, Near Creekside, Indiana Coy
new mines have been opened dugi

tributary discharges here 4 consider

Crooked Creel, killing the fauna for several miles, i

iz bound to become worse in the future, Mahomfng' Creek is 111'1‘._61'1},’
polluted, the poliution beginning in the region of Punxsutawney in
Jefferson County, and consisting chiefly of ming water. Yeta tr_ib__‘

ary, Little Mahoning Creek in northern Indiang County, has cledr
water, and correspondingly a rich fauna, Red Bank-Sandy Lick
Creek also is polluted, chiefly by mine water, which reaches it from
the numercus mines existing in its drainage basin. Clarion River,
possibly is one of the worst streams in the state, In the region of
its headwaters, in il County, it is net mine water, hut the refuse”
of various establishments, such as wood-pulp mills, tanneries, cheg-
ical factories (El Creek), which renders the water unfit for Tif
and finally Toby Creck, empiying into it in the southwestern portioh
of Elk County, adds jts share in the form of mine water. it
water of Clarion River, in thig region, is Mack lke ink, and re%_aiﬂ_s
its’ peculiar color ali the way down tg where it empties o {
Allegheny (at F oxburg) ; here the deep blackish brown color of th
Clarion River water contrasts sharply with the bluish green’ wat
of the Allegheny River. s i

(e} French Creek Drainage —In contrast to most of the streqm
mentioned so far, Freneh Creek and its tributaries are genery
clear and possess wonderfully rich fayna, In ';fa_g_ct, this region
one of the hest collecting grounds for all forms of 'fre.si‘i_—_v_._r'a,té fife
Freneh Creek is fed by several streams draining some of our latia
lakes—(Connequs Lake in Crawford szzzty, and Cownecanttee Lals
and Lake Lebouf in firje County,  Also these have -';:_'l_eag“ Watérah
a rich faung, ARy
() The Upper Alleghery —Above O City

P Nat te be conforunded with Muhoning River in Lawrenes st
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1t ]

the AHegheny itscli is clear, and also forms a fine collecting ground
fap the zoblogist. This is especially true for the fish fauna and the
raena of freshowater moflusks. This good condition continues up
tothie New York state line in Warren County.  (Of the tributaries,

| Creck s badly polluted at il City, where it falls into the Alle-
The intermediate parts have
it Been studied by the writer, so that he cannot name the exact
anot where the poliution begins.
‘jj‘j;-;;.s,:a'm. Creck, in Forest County, is polluted by chemical refuse, at
fexst where 1t enters the Allegheny; the upper parts have not heen
investigated.  Brokenstratw Creek, in Warren County, is in a fair con-
fion, but it belongs to the class of streams which improve during
repurse s 1is headwaters are polluted by refuse from tanneries at
“sry o Erie County, Conpewango Creek, in Warren County, which
'E'Ers'ﬂ”ff.\é the outflow of Chautauqua Lake in New York, is good.  The
neadwaters of the Allegheny in McKean and Potter Counties are
werplly good, buf there are some tributaries which are poiluted, for

ey, bu it is pure at its headwaters.
ey,

It 3% due chiefly to oil refineries.

ance. Potato Creek, in Mclean County (polluted by chemizal
pories). Where Potato Creek falls nto the Allegheny it s in a
cery bad condition, but its gize is not sufficient o influence the
AHegheny snioticeably,

6. The Lake Evie Drainage.

G course Lake Fvie ltself is clear, and contains a rich fauna.™
Ireour state there are rather insignificant streams draining into the
fake, und they all have pure water, and, as far as they have been
examined, a well-preserved fauna.  The largest is Connecasit Crezk,
m Crawford and Frie Counties, which has been investigated at sev-
erat places by the writer, and found to be in good condition. The
enly other streams known to the writer are Bik and W alnut Crecks,
i Erie County, whish are also good.

7. The Potomac and Susquehanna Drainages.

the headwaters of these streams or their iributarie

3 are

writer are not very y extensive in this region.

ur knowledge of the Lake Erie fauna is dc;}%{‘;rfihl} poor, c}neﬂv 0
witl roference to the Pesnsylvania shores, :
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Wills Creek, in southern Bedford County, flowing to the Potomac
is clear, but it beconies poliuted by mine water farther down, at M,
Savage Junction in Maryiandt  Several of the headwaters of the
Tuniata Rizer, in Dlair Lounty, chiefly in the region of Altoona and
Tyrone, are polluted by industrial establishments. 2 ‘The headwaters
of the est Rranch of the Susquehanna and Clearfield Creek, in
Lambria and Clearficld Counties, are generally polluted by mine
water,” but there are some clear tributaries. A rather good one is
Citsh-Cushion Creek, in Indiana County.  The latter fact is very
important, for it is the pomt of the Susquehanna system which is
most advanced in a westerly direction, and marks the most western
extension of the Atlantic fresh-water fauna in cur state, and it may
be said here that Cush-Cushion Creek indeed contains a pure At~
fantic fauna, which is in sharp contrast to the western fauna present
i some of the tributaries of the Allegheny in the same {Indiana)
county, Little Mahoning, Cracked, Two Lick and ¥ clow Crecks.

Covcnusioxns,

The sketeh given above of the present condition of owr sir SRS
and their fauna is sufficient o givean idea of the tremendons damage
done morecent dmes o our fresh-water fauna. Considering the
fact that most of this destruction has been accomplished during the
last twenty vears; that it is going on contintially, and that every vear
new stretches of the rivers, new creeks are added to the list of the_
polluted waters, conditions are indeed alarming. T think » glance
vpon the map accompanying this paper will tell more than any
worids possibly could,

It is not for the writer to suggest remedies, yet two conclusions
are forced upon hins. The fires 15, that with regard to the improve-
ment of the Bsh-favma, which jg attempted by the State Fish Commie-

¥ See Parker, T, N. Water Supply and Treigation Paper no, 192, 1007,
2T,

[

he quality of the water was poor already in 1904, see Leighton, M. 0,
v Supply aned frrigation Paper no, 108, 1904, o 63, I
Leighiom ot 56 and g9) g1Ves in 1904 & rather favorable report
on the guality of the headwaters of the West Branch of the Susquehanni
' vowith regard o drinking purposes).  Apparently this has changed’
soworse during the last four VEUTS. : Lo
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wav of restocking our rivers with game and food fishes, this
. ‘ln‘lcw'\: undertaking in all those streams which are polluted.
‘2 s M - ooy s

o fiehies set free in such waters will not five, or will not stay

it they can. The other suggestion is furnished by the fact,

edlyv mentioned above, that a river, badly polluied at a certain

: . H N R
immroves in its further course, provided no additional pollu-
Sl 5

n great quantities is reaching it ‘This is seen fivst of ali in
te Cihio stself in Deaver County, and further in the Allegheny in
IO 5 : ’ -
crnstrong County, Additional examiples are Slppervrock Creek,

- - k SR I Ve b g o e
shoning River {Lawrence County), Raccoon Creek, Brokenstraw

Creck, Chent Biver.  This improvement of the waters, of course, is
‘.l + he

Cdue to the dilation of the jurious substances by the addition

& Bt 1t seems as if this is not the
sabe source of the improvement.  In the case of the Allegheny in
- trony County, the main fributaries {Clarion, Red Bank, Ma-

lenr warer from fributar:

honnn) themeselves are polluted, and the other iributaries are very

Gegeeificant i comparison with the stze of the Allegheny,  This is
¢rocecen in the Mahowng River i Lawrence County, which hardly

sihutaries along ite course, where the improvement takes
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would improve conditions considerably.  The presence of dams in
our rivers or creeks furnishes, to a certain degree, the conditions
reguired for such clearing basins, and we have observed instances
(Mahoning River at Fdinburg, Lawrence County), where such a
dam actually improves the river to a considerable degree.  This is
also the case, although not so strikingly, with dam No. 6 in the Ohio
River. But the trouble is these dams improve the water after much
damage has heen done already, and are injurious in other respects
{see above),

This much, however, should he clear—unless we izﬁprove 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-
luted streams with fish, will be fabor and money thrown away.

Carnecre Musst,
Prrrseonon, Pa




