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Introduction

The biological survey 1s somethlng new for Kentucky.
Many of our leadling states have had such a program in
operaticn for a number of years and the questidn as
to whether work of this type 1s useful in connectlon
with the Division of Game and Yish has become a settled
fact,

Kentucky's program began on April 1, 1937, Our
present director, who hss long been sssociated with
survey work, upon his arrival in Bbentucky saw the need
of such studles here snd began laying plans for the
creation of a blologleal survey in “entucky. 1t wes

the middle of July before all plens were made, equip~

ment. bought end received, and field work bepun.

The federsl government as well ss the various states
has carried on biologlcal investigations in the national
forests snd in experimental wlldllfe areas over the
country including many aquatic ones.

While the independent work of the states and the
pfoaram of the bureau of Fisherles have done mﬁch to

form & somewhat definite procedure 1n working out the



blology of lekes and streams, each lake and each streem
presents a new problem and must be studled as such.
Therefore, it 1s impossible to follow rigldly any
uniforn procedure by simply going about gnd collecting
data blindly 1in 8l stresms. This individuality of
streams is at the same time the source of the sportsman's

hope and despair, and of the interest and charm of any

body of water.



Purpose of the Survey

A few of our fishermen would have us belleve thst
81l thet 1s necessery to insure good flshing 1s for the
Division of Game and Fish to stock any stresm 1in
sufficient numbers. The needed quanity of fish ls
released, thus converting e heretofore unproductlve
stream into a fisherman's paradise after allowing for a
period of srowth. If such were the case all that would
be necessary is water. This 1s far from the truth as
has been proven time end time agaln. Yur fish are
nighly restricted in that the type of bottom, the amount
of vegetation, the temperature, the amount and type of
pollution present, etc., are all regulating factors as
to whether reasonable success can be expected.

The first purpose of the survey 1s to formulete
8 systematic stocking policy with the proper specles
in accordance with the requirements of each stream of
lake,

Another primary purpose of the survey is to deter-
mine the need for stream or lake improvement. The

casual observer a given stresm amy constitute a satis-



factory environment, but after stocklng, very disappoint-
ing results mey be obtasined. It is apparent then, after
the money has been spent, that while conditions in
general were favorable, the fish were unable to live

and multiply owing to the fact that the stream was
deficlent in some essential feature. There mgy be &
scaraclty of pools or cover to which fish, when not
feeding, can hide and find protection from thelr
enemlies. On the other hand, there may be an sbundant
number of fine pools and plent of cover but not

enough food., Agaln, all of the above may be present, yet
the temperature conditions mey be so unsulted as to

make it impossible for fish to llive and flourish,.
Therefore, it is obvious that 1f some unfavorable
condltions are present and can be lmproved even in

part, the chances for & stream to provide good fishing
willl be raised consldersbly. Nothing less than perfect
physical surrounding will glve the maximum yleld of geame
or fish in any enviromment. Anything short of that will
give only a reduced production, no matter how much
young stock you bring in from outside. The amount

of fish 1life in & streem iz a very direct measure of



the fltness of that stream for the demands made on it.
If i1t does not produce, there 1s certain to be something
lacking as the environment which 1t 1s our business to
learn.
Other purposes of the survey may be stated as follows:
To determine if the exlsting fishing reguletions
are sultable, and 1f not, to recommend proper changes.
To call attention to special problems which should

recelve more study.
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THE BIG SANDY WATERSHED

The Big Sandy Drainage lies in the extreme Northe
eastern section of Kentucky. It is bounded on the south
and southeast by the headwaters of the Kentucky Riier,
on the eagst by the hesdwaters of the Licking, and on
the northeast by the Little Sandy River. The Big Sandy
and Tug Fork form the boundary line between Kentucky
and West Virginias, the state line being in the middle
of the streems. This river system drains all of Pike,
Fdoyd, Martin,Johnaon, and Lawrence Countlies, and Parts
of Letcher, Knott, Magoffin, Morgaen, and Boyd Courtles,

Levise and Tug Fork, source streasms of the Big
Sandy River, rise in southwestern Virginla and flow
in & general northerly direction, Jolning at Loulss,
Kentucky, to from the Big Sandy River. Yhe river flows

north twenty-seven miles emptying fn to the Ohio

River at Catlettsburg. The watershed has an area of sabout

4,280 square miles, approximately one~helf of which
1s in Kentuecky, one~quarter in West Virginia, end one-
quarter in Virginiae. The stream basin 18 shaped some~-

wvhat a8 a triengle with an apex at the mouth of the

-12-
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river and the base running approximately parsel to the
Ohio River, |

The present Big sSandy Kiver, accordlng to geologlsts,
is only the upper middle portion of a larger stream of
former times. Certein types of boulders found in the
Big Sandy and the upper waters of the licking indicate
the the anclent Bié Sandy River had its hesdwaters in the

Rowan Mountain region of western North Carolina sand

- southwestern Virginia. The occurrence of gquartzlte

boulders on the upper waters of the Licking Hiver indicates
that thé Big Sandy flowed over the Licking to the north-
easts Structurael elevation, 1% is sald, along the nearly ‘
north and south axis of Paint Creek has operated to
bisect the Big Sandy, and to turn the waters to the
northeast to join Tug Fork.

At the time the Big ®andy flowed in the course of
the Leiking River it dld not join the Ohlo, for at
this timé there was no Ohio River since this latter
stream 1is a producﬁ of Pleistocene glaclation. The
original Big Sandy probably flowed to the northwest
in the region of southwestern Ohio until 1t met major

drainage which was the gulf of Mexlce, then headlng

-13-
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at Cairo, Illinois, or the Great Lakes basln, by way
of Lake Erie.

Tthe topography of the Big Sandy Watershed 1s generally
rugged. Nearly all the stresm valleys are Aarrow and
steep, especially in the headwater region wheee the siream
flows through canyons Or gOrgeg. Between the mouths
of the forks end the Ohlo Biver, the valleys are
wide with rounded hills. Yhis 1s true for the Kentucky
sectlion of the watershed more than that of West Virginie.
General elevations vary from 500 feet at the mouth of
the river to 3,500 feet above sea level in the head-
waters. There is practically no level uplend surface
on the mntire shed. The anclent platesux have had
their softer strats cut away by eroslion so that only
sharp-created ridges remain to Indlicate the former

elevations. It is where the valleys are wide to form

fertile bottom land that productlve sgricultural land

is found., The hills, as & rule, are unproductive except
for timber.

At one time nearly the whole watershed wes thickly
covered with hardwood forests. Yrees native of the reglon

ere the black walnut, white osk, red osk, chestnut, beech,

14
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white ash, hickory, etc.; the most veluable being the
black walnut and for that reason this wood has become
rare. The extensive lumbering operetions began tefore
rallroads haed spresd to this gection and for aemny years
the rafting of timber on the river was an important in-
dustry. It was during this time thet a considereble amount
of timer was cut without eany consideration for the young
growth, As a result, i1t is only in a few places that

a good second growth can be found. Besides timber, the
central and upper portions of the basin contain exten-

give mineral resources of bituminous coal, pstroleum,

naturel gas, and some ipon Or'e. The mining of coal 1s

by far the principal industry as-over 25,000,000 tons
are mined yearly. The only industrial concerns of import-
tance existing in the watershed are two oll refinerles
located above the mouth of the river near catlettsburg.
The bottom lands on the main section of the Blg
Sandy are flooded from the upper section of the basin
and from the Obio River as well. The Ohio Riwer back=
waters are the more frequent and may causc flood steages
as far upétream as Louilse. Many more floods are
experienced 1n recenﬁ years than formerly, & fact which

may be accounted for 1n part by the removal of timber

-15-
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from the surrounding hills end from along the stream
banks .

The Federal Government has improved the river for
navigetion by the construction of three loéks and
movable dams on the mein rilver and one lock each on the
two forks. The locks have a minimum chamber width of
52 feet and a length of 158 feet. Those on the Blg Sandy
proper were completed in 1905, whlle those on the forks
were completed five years later. Wgen bullt, the locks
were desligned to afford a six foot slack-water depth;
however, heavy sand deposits in the pools occaslonally
reduce the avallable depth to about four feet. At
the present time the locks and dams, especially on the
forks, are in poor condition, but likely meet all the
demands for navigation as this type of streem lmprove-
ment does not extend into the coal flelds.

Again, according to the geologist, most of the rock
formation present in the basin belongs to the Pottsville
group of the Carboniferous age with a small representation
of the subcarboniferous limestones. There are three sub-.
divisions appeering most often; these are the Lee cone

glomerate which is nearly 1000 feet in thickness, the

—16-
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Norton formation of about 1,100 fest in thickness and
the Wise formetlion of which about 300 feet of its lower
members cap some of the ridges. Although coal measures
are found in several formatlions, the better coal seams
are found in the Norton formation. All of thé formations
consists mostly of layers of sandstone and shales and
are similar in type to those found through the Appa-
1achian strata.

Natural gas 1s found in large guantities along

' the entire basin, and it 1s from thils reglon that a large

amount of ges, used in cities such as Cincinnatl, Louis-
ville, and Pittsburg, 1s obsalned. The gas 1s dellivered
to the cities by an intricate system of interconnected
pipe~lines. Petroleum does not have the wide distrlbution
of natural gas. While some oll is to be found in all
parts of the Big Sendy Watershed including both forks
of the river, the princlpal oil fileld at present 1s
in the.upper section of Blaine Creek Iin Lawrence County.
The o0il is transported by plpe lines to two refinerles |
located near the mouth of the main river.

The watershedis rather aparsely settled and has no

large clties. Large sreas of both forks, aa well as of

-17-



)

the main stream, support but few inhabitants. In those
sections wherse coal mining is most extensive are found
the principal settlements. These settlements have had

a fairly rapld growth of the minlng lndustry.

Bleine Creek

This stresm is naturally subject to extreme
fluctuations which have no doubt been intensified by the
removal of timber from the dralnage area. The past
summer was marked by more high water 1in the creek than
for many years. While -the shade along the stream bank
in the central and upper sections is fairly heavy,
the surrounding hills have been largely fenude of all
timber, both young and old. ‘he valleys are wider,
in general, for this watershed than are usually found
in & mountainous country. This accounts in part for
the clearing of timber, as s moderate amount of agri-
culture is preactlced.

Blaine Creek, with its source in the northwest
corner of Johnson County, drains ebout two-thirds of

Lawrence County, through which it flows northeast to

~18~
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empty into the Big Sendy near Catalpa, Kentucky . The
gtream is sbout 50 miles long.

There are a number of small trlbutsries of Blains
Creek, but none produce a significant esmount of fishing.
Upper and Lower Laurel and Hood Creeks were suggested
to the writer for speclal study by sportsmen of Lawrence
County as possible trout stresms. A series of temperatures
recorded during the month of July, at the most favorable
stationa located on tne creeks mentioned above, showed
the streams to be too warm. Futhermore, 1t was found that
the streams are too heavlily inhabilted by warm-water
species and that the water-level becomes too low durning
the summer months. While & few good pools sre found between
the overhanglng cliffs, they are too few in number to
warrent llsting the streams for stogking purpcses. Fishing
in the region 18 relatively light and natural spawning
1s adequate for the specles found.

Located in this system 1s the only oil field of
any importance at present in the entire Blg Sandy region.
011 wells are fairly well distributed over the Blaine
Creek watershed with the main producing center belng

found above Blaine, Bentucky. Before the time of oil

e g

drilling in this section, tne creek is ssld to have aboundw

ed In amny fine fishes. Now thias stream is classed as

]G
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a poor fishing stream due to pollution from oil wells
more than any other factor. As the oil is taken from
the wells it is pumped into smalil atorsge tanks were
the good end waste olls are allowed to seperate. This
waste oll is drained from the vottom of the tanks
along with salt wa ter and allowed to tlow Into the
creek, In the month that wes spent on thla ereek, oll
Qas seen oy the water as far down siream as Fallsburg
every day. On every bush and tree below the high water
mark oll covers that portion which has been touched by
the water. |

Flshing 1s light in Blaine Ureek as might be expect-
od, and about the only flshing done 1is at Fallsburg in
the lafge pool below the falls. These f{ish in the lower
gectlion near the Big Sandy probably come in from that
river as 1t is unlikely that any fish could live In the

creek for any length of time due to the pollution.

20—
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lgure 1.

011 Well and “torage Tanks Located in

Head of Blaine Creek ‘ <

As oll 18 taken from the well it 1s

pleced in the tenks shown on the hill. Here
the weate oil and salt water sre separated
and allowed to drsln from the tenks to the

creek
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Levisa Fork System

The Levisa Fork‘rises in southwestern Virginia from
two sources, the second being the headwaters of Russell
Fork which river emptles into Levisa at Millard, Kentucky.
Levisa 1s 1680 miles ong and flows in a general northerly
directlon across eastern Kentucky. This stream enters
the state in Pike County, flowing on through Floyd,
Johnson, and Lawrence to empty into the Blg Sandy at
Louisa, Hentuckye.

In the reglon known as The Breaks, which 1s just
sbove the Kentucky 1ine in Virginia, 1s found some of
the most scenic beauty of the entire basin. This section
with some of the surrounding territory will undoubtedly
one day be made Into a natlonal park. Already meny tourlsts
are attracted to this spot yearly thooughout the summer
and fall months, The road which leads from Elkhorn City
to The Breaks hss recently has some repelr and in dry
weather this drive is an outstanding one for scenlec beauty.
In Kentucky from below the Virginia line to Elkhorn
City, a distgnce of four mlles, the valleys are very
narrow and steep; the stream frequently flowing througn

canyons or gorges. To all appearances thls paerticular

-2
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seotion should provide smalle-mouthed basa flishing unsur-

“passed by any in Kentucky. At the present time however,

the upper part of Levisa 1is considered a better fishing
stream. Some pollution entering Russell Fork above and
just below Elkhorn City may account for the fact that
the stream has very little good flshing waters.

In the upper sectlon of levisa Fork, that ia, the
section just below the Virginia line In fentucky, the
valleys are wlder and not nearly so steep'as those
found on Russell Fork, The enttre section from the state
1ine down to the mouth of Kussell Fork 1s one of the beat
fishing streams to be found in “entucky as fer as genoral
appearances go., While flshing 15 good in this sectlon,

1%t could and should be better.

The gradient of the two streams is moderately steepe
Levisa, from the state line to Millard, a distance of
approximately 29.5 miles, falls about seven feet per mile.
Russell Fork, between the same points, falls 13.1 feet

per mile but flows for a distance of only 14.5 miles.

‘From Millard on down the river to about fifteen mlles

below Paintsville the decline 1s more gradual and 1t 1s
here at this point near the Johnson-Lawrence County line

that the stream becomes of a more sluggls nature.¥*

# For a more detalled account of the pgradient refer to the
maps and stream profilles,

-23~
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In some cases the gradient 1s one fool or less per mile.
Practically no virgin timber 1lato be found on the
Levisa Fork draminage area and 1t 1s only above Pikeville
where a good second growth 1s %to be found. Little timber
of any slze is found along the stream bank In the central
and lower section of this basin. Young timber which gets
a skart 1s soon cut away by the owners, so that the
flooded streams pick up sand from the unprotected banks,
causing the stream to wlden out, and the pocls to silt
up with the sand. Before the time of the oll wells and
the extensive coal mine and lumbering operations, a
handsome string of fish could be caught in a short iLime
with a pole and line. Levisa at that time had many deep
pools which weré sheded by heavy timber causing the water
to remaln at a moderate temperature even in mld-summer.
The water was clear and practlcelly unpolluted at this
time, except moderately from the few homes scattered along
1ts banks. Timber was rafted down the river with little
difficulity. Municlpalities and industrial concerns of
all types are here to stay and a"working agreement"
between these and conservation interests wlll have to be
accomplished before " the good old fishing deys® known
to the Kentucky pionseer will agaln, in some localities,

be seen.

—75-
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From below Plkeville down stream to Gallup, very
few fishes are taken., However,in this large section
there are two or three small portions of Levisa Fork

from which a falr catch might be expected

~26—
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The Lerger Tributaries of Lovisa Fork

Levisa Fork has several large tributaries but not
one of these may beclassed as an excellent fishing stream.
This 1s due primerily to two causes which are pollution
and the filling in of the creek with silt. 3o far Johns
Creek 1s the least effected by these two factors and 1s
the best fishing stream. Deaver Creek hus suffered most
from pollution and silt and thus, suppofts fishes of
1ittle ecomomle value except in the small headwater
reglons of some of its tributarles which are above the
sources of pollutlon.

A discussion of each of these tributaries follows.

—27~



Tlkhorn Creek

Elkhom Creek rises in the northeast section of Letcher
County end flows northest through Pilke County where 1t
empties into Russell Fork at Elkhorn City . The main stream
has a length of about twenty-elght miles, the sectlon
of its watershed between Shelby Gap and Elkhorn Cilty
forming the boundary of Kentucky and Virginia. The creek
cdntains far too few pools to think of stocking it in
1ts present condition. The average-gradient for the entire
stream 1s something llke 25.4 feet per mile.

The central and lower sectlon of the stream has
narrow, steep valleys which contain a falrly good stand

of second growth timber,

The creek receives pollution from the twon of Jenklns
as well as from other small settlements and coal mlnes
located In the headwétars. The amount of pollution is
relatively small however, and apparently has little effect
on the stream. Located on the creek, one mile above 1ts
mouth, are the Pikeville ¥ish Ponds. These were bullt
by the Y¥ish and “ame Club of Pike VYounty. Here young
small and large-mouthed phass are reared to the f{inger-

ing stage before belng liberated iIn the various streams
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of Pike County. When these pools were visited by the
writer, they contalned an excessive amount of algae which
did mereharm than good. It was suggested that much of

the vegetation be elimlnated by sending men into the ponds
with pitch forks to roll the plants out to the bank

where they cbuld easily be removed. 4his was dons.

Shelby Creek

Shelby Creek rises in the southeastern part of Plke
County and flows through & rather narrow valley to 1ts
junction with Yevisa Fork near Shelby, Kentucky. It 1s
approximately thirty miles long and maintains a fakrly
good flow of water throughout the year. In the lower
portion of this watershed shade 1s very good along the
stream. In this section between Robinson Creek and the
mouth of Shelby, the water flows through a moderately wood-
ed country and is characterlzed by long, deep pools with
abundant shelter alternating with riffles rich in food.
This part of the creek is flshed heavily during the
apring and early summer months and although natural

spawning 1s good, 1% i3 not adequate. In former times
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many of the fishes in this stream were killed by
pollution, but now the amount entering the stream seoms
to be so small that it has only local effect, whlch 1s
confined to the upper sectlomn.

The amin tributariés are Long Fork whi-h empties
near Virgle and Robinson Creek which emptles near
Roblnson, Kentucky. These streams fluctuéte rapidiy after

rains, and durlng dry seasons become very low.

Beaver Creek

The upper end of Beaver Creek 1s quite inacessible
as the road on the Right Fork 1s practically lmpassable
above Wayland and on the Left Fork nearly as bad. At the
present tlme however, the state has under construction
a part of the road up Left Fork.

The source of Beaver Creek is in the northeastern
part of Knott Gountﬁ. It flows in a genseral northerly
direction across Floyd County to enter Leviga Fork st
Allen., For the most part the valleys are wlde and &
fair amount of bottom land 1s found for a mountalnous

county such as Floyd. Surface run~-off 1s extrems and has
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been accelerated by the growth of settlements. Excesslve
cutting of timber and repeated burning has greatly reduced
the effectiveness of much of the forest cover in check-
ing the run-off. The occupation of our hill land in some
sectiona has been accompanled by seemingly perslstent
efforts to remove surface water from the land Just as
rapidly as possible, with consequent losses in soll and
water., The amin part of Beaver and the Right Fork have
for the most part sandy bottoms while that of the Left
Fork has more gravel and rubble. Pools are more numsroud
on the Right Fork, these being wider, longer and deeper
than those on the other forks, There 1s practically no
fishing in any section of the entlire creek slince most

of the fish have been driven out or destroyed by pollution
from coal mines, gas pumplng stations, and small towns.
011, although in small quanities,occurs widely in Floyd
County and has been produced on Right Beaver for a number
of years. Pollution for thls source is negligible though,
as compared to that from the source mentioned above.
Beaver Creek 1s more heavily polluted per mile of stream
than any other water of the entire Blg Sandy Basin found
in Kentucky. Water entering Levisa from Beaver causes

that river to be polluted for some mkles below 1ts point
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of Bntrance,.
It s recommended that Beaver'Greek,.which is epprox-
imately fifty miles in length be freed of pollution before

it 13 ever stocked for fishing,

John Creaek

The mountains of the John Creek drainage are of the
rolling typs, while the valleys are in general guite
narrow. A large part of the crseek 1s almost inaceasible
since that part betwsen Meta and Gulnare, “entucky, has
the only rosd that can be traveled at any season of the
year. The road in the upper and lower sections are only
passable during dry weather. It is only in those sectlons
which are sefved by comparatively good roads that much
fishing is done, since here are found the bebtter pools,
and riffles are rilcher in food. During hot weather the
stream the stream gets quite low but since most of it

1s well shaded, 1t remains falrly cool. The stream
flows down a moderate gradlent over a bottom composed of
boulders, rubble, and sand and gravel for the upper and
central sections and gravel, sand, and rubble for the lower

section. The type of bottom mentioned first is encountered

32—



Pt

)

more frquentely than the second type, etc. Shelter is
abundant as well as several types of vegetation. As a whole,
food 1s very plentiful and many small bess were seen, but
there 1s a complaint of a scarclity of legal size fish.

Small fingerling bass are abundant, indicating that natural
spawning 1s keeping up the supply. An asbundance of good
spawning grounds exists over the entire length of the stream.
The scarclty of large bass 1s probably due to the 1llegal
practice of dyneniting and to a lesser extent to selnlng
which occurs at various times . While this creek does have
adequate spawnlng grounds, abundance of shelter and food,
there 1is a definite lack of pools for a stream of this

size, This factor exerts its influence on the production

of fish.

Practlcally no virgin timber remains on this watershed
but the slopea and streams are protected by a good second
growth timber as the forsst in this reglon have suffered
1ittle injury from fire and agriculture. Since the banks
are fairly well protected by trees, the streams on this
particular basin do not tend to spread excesslvely as in

some other sections of the maln Big Sandy dralnage ares.
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The region 1s sparsely settled and contalns only two
or three villages of four or five houses. The coal
seams have not been opened except in one or two places
for private use. Due to the lack of development In thia
section, Johns Creek is nearly unpolluted except by some
chance drainage from a tollet or from cattle pastured
on the slopes. This stream receives less pollution tnan
does any other of the Big Sandy. The main tributary
of Johns Creek 1s Brushy Creek. It contains no.pools
of any size and consequently goes dry for the most
part in hot weather.

In the headwaters, sbove Lawson's School; an old
mill dam 1s gald to keep fish from passing upstream
except on vafy rare occasions dﬁring_high w ater, Due
to the presence of this dsm,s large pool has formed
below the barrier which would immediately f1lll were
the structure removed, The height of thils dam 1s only
four feet and since there 1is practically no pool area
anyway above the dam, it is recomended that 1t not be
torn away. While working in this section the water
level arose twice over thls stracture, allowlng an
opportunity for the passage of fish. It 1s evident to

the writer that this 1s a frequent occurrence rather
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than a rare one,

Paint Cresk

Paint Creek rises from two sources, one of which
is Little Yalnt Creek with its headwaters in the south-
western corner of Johnson County, and the second, Open
Fork which has 1ts source in the northeastsrn part of
Morgan Coﬁnty. Little Paint and Open Fork, when taken
together, are in reallty a unit3 and according to
geologlst, these were an integral part of the dralnage
of the Elk Fork of Licking River in not too remote

geologle time.
The physical aspect of the country-side 1s that of a

maturely dlssected plateau, Meandering dralnage encom-
passeéby usually steep, forest-covered, winding ridges
i3 characteristic of the reglon, The central and upper
waters of Paint Creek are deeply entrenched as a whole
and present atruly scenlc beauty. Shade along the creek
bank is relatively good and many fine pools are

distributed along the stream,
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The only town of any size found in thls area is
paintsville, which 1s. located mt the juaction of the
creek with Levisa Fork. The creek is heavily polluted
in this lower reglon by Paintsville sewage. Above this
sectlon the inhablitation of the watershed 1s 1llght and
the upper part 1s parctically inaccessible due to the
lack of roads.

Some coal, oil,land gas are found in this reglon.
Before the day of the development of mineral resources
in Johnson County, Paint Creek contalned many fine filsh.
At the present itme however, due malnly to 0ll pollution,
this stream has little fishing of any kind. No part-
ieular place can bs pobnted out as a spot where pollutlion
enters, since most of the damage comes from & break in
the 1line carrying the oil, When thls happens, practically
every fish in the creek is destroyed except those which
are lucky enough to escape by entering a tributary.

The creek hgs several small tributaries, Jemnny and
Mudlick Creeks bing the largest. ‘hose are of little
importance, as in hot weather they becoms low and have

too few pools to be stocked.
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Tug Fork

Tug Fork rises in southwestern Virginla and flows
generally north throughout the 154 miles of 1ts length.
For sbout 95 miles, it forms the boundary between West
Virginia and Kentucky and for 5§ miles, the boundery
between West Virginia and Virginia., The state line
follows the center of the stream for 1its entire length
where it forms the boundary of the states mentioned
above., The country-siéde found in the headwaters of this
fork is much the same as that on the Levlsa Fork with
the exception that the valleys are not quite so steep.
As the stream enters Kentucky 1t flows through an alomst
undsveloped wilderness whilch contains few roads, and
these in a very poor condltion. The hillsides are better
wooded than those in the central and lower sectlon.

Tug Fork has far fewer inhabltants lining on 1ts
watersned than does Levisa, but the stream 1s much
more polluted. The washing of coal in West Virginia
cauges the entire stream to contain coaldist which
keeps the water in a blackened condition for the most

of the year, When the clear waters of Levisa miX with
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the waters from Tug &t Loulsa, 1t seems that a stream
of clear water is beling added to a stream of ink. It
is on rare occasions that Tug Fork runs clear.

Mnay of the tributaries coming in from West Virginia
are acld due to mining operations. Some few tributaries
from the Kentucky side are also acld, and acld water
drains from some mines in both states directliy lnto
the main stream

Before mining began good springs were plentiful
and waterseeped through coal without being harmful.
Since operations began in the coal flelds , the mines
have glven out a great quantlty of acid and mlneral
salts which were empties Into streaﬁs, killing many
fishes, and keeplng others moving because of the
constancy of the flow of the mine water

The production of acld caused by mining may be
explained as follows:

FPerrous Sulfide Oxygen Wa ter  Ferrous Sulphate

2Fe8 700 2Hg0 2FeS0y 2HpS04

the reactlon then continues;
‘ Sulfurlc Acild Faerric Sulphate
4FesS0, 2HoS04 0o 2Fe(SO4)3 2Hg0

It is noted 1n the above equations that air (oxyzen)
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hes to be present before the reaction can take place.
Bafore the seams were opened, there was no way for
oxygen to be pressnt, hence there was no acld formed.
Two alternatives of the problem are, to remove
the acid and acid salts from the mine water by chemicsal
treatment before it enters the stream or to prevent
the formation of sacid and scid salts by some means. The
alcd many be removed by addling lime to the water- one
pound of lime to a pound of acid. This would be too
expensive and a sludge would be formed in the stiream.
Research has been dlrected towards findlng some by-
product from mine water which would pay for 1lts treate
ment. Several paint plgmentsa were found, but there
are more s&tiafactory and less expensive sources of
these, and futhermone, 1t was found that enoﬁgh of the
product could be recovered from a few mines to supply
the world market.
Since the discovery that oxygen hed to be present
' for the formation of acid, theU., S. Public Health
Service has been active in sealing & number of abandoned
mines. These acid factories have been sealed in amny
places on the Big Sendy Dralnage. After mines are sealed,

made alr-tight, they gradually cease to make acld and
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the water flowing from them often becomes good alkallne
water. If every abandoned mine were sealed the problem
would not be solved however, since acld also comes

from those minea in operation. But the sealling of all
possible mines would eliminate more than fifty per-
cent of the trouble, which would be a good atart 1n
the rlight direction.

It is recommende that no part of Tug For be stocked
with any fish until it has received more study. Up to
the present time very little research has been done
on the effect of mining pollution on fish life, It
13 Xnown that fish can not tolerate much change in the
pH valute of water., Slnce acid 1s belng poured 1into
the stream for almost its entire length, and since
the siream becomes low during the hot weather, the
acldity would be expected to change enough in certain
sections to affect the avallable food supply, or even
desatroy fishes,

As was stated earlier in this paper, Tug Fork
contalns & heavy concentration of coal dust due to
the washing of coal, The small particles of coal in

the water adhsere to the gills and other portlons of
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the body causing a heavy secretion of mucus. As the
mucus 18 secreted, more cosal dust attaches ltself to

the fish and death finally results from asphyxiation.
Young fishes are more readlly affected by the presence
of caal dust than older fishes with the posaille except-
ion of the sucker family. The dust wlill not only destroy
fishes but wlll slso prevent the eggs from hatching.

A3 the coal settles to the bottom of the.stream, bottonm
organisms are destroyed. Too, the rolly condition of

the water cuts off light from the plankton, therefore
limiting its growth. It 1s further recommended that

this and other problems be glven adequate study before
any fish are placed In the stream for stocking purposes,
An experimental sectlon should be designated and a
series of tests and experiments made before money ls3
spent in stocking such a stream as this, While an
occasionally good fish 1s taken from Tug Fork, thils

by no mesans demoﬁstrates that the stream is worth stock-

ing and that money would not be lost 1in so dolnge.
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The Larger Cresks of Tug Fork

There are six ¢reeks, Knoz, Peter, Pond, Big, Wolf,
and Rocké&atle Creeks, whish are worthy of special
@lascusslon. All except Knox Cresk are classed as poor
fishing streams since pool areas are entirsly to few.
in number., Bsch of thess strsams have thres or mors
falrly good pools bubthe rest of the stream, in each

cegg, is shallow water.
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KEnox Creek

Knox Cresk, the firat tributary of any size to
enter Tug Fork as this latter stream flows into Kentucky,
rises in the southwestern part of Virginis and flows
generally north to its mouth in Kentucky near Okeeffe,
West Virginia. Only the lower sectlion (eight and hald
miles) of this creek liss in Sentucky. Its watershed
1s rugged. Valleys are steep and narrow, with only a
small amount of bottom land. The slopes are protected
by virgin or good second growth timber.

The creek is reached by traveling on the West
Virginia side up Tug Fork as far as Delorme. Here one
crosses to Freeburn, drives on to Turkey Creek of Knox

by way of Majestic. Travel 1s possible about a mile

‘up stream from the mouth of Turkey - there 1s no road

in the section below.

Knox Creek 1s the only stream of importance that
flows into Tug Fork from Mentucky, so far as fishing
13 concerned, at the presént. The stream bed 13 com-
posed of gravel, rubble, boulder, and some sand. Shade
is moderately abundant, food 1s plentiful, and deep

pools sare numerous., Vegetatlion 1s common as well as
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Blackberry Creek

Showling an example of what road bullding

has done to some of our streams in bentucky.
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an abundance of cover. Yany small-mouthed bass were

seen snd the “entucky bass was found to be common.

It was reported that the yellow bass 1s present 1n

this stream but no speclimens were taken in the collections
made from the creek.

Sportsmen living at Majestic say that they have
made up money at different times whlch was used in
purchasing fish for stocking this creek and that mean-
while most of the stream has been poated by landpwners
of the sectione. The writer,found whille he was there
, that most of the creek in Xentucky was posted. Of
course if this condition remalns, no more fish should
be planted by the state until the stream s opened to

the public,

Peter Creek
Peter Creek rises in the northeastern sectlon of Pike
County and empties into Tug Fork at Freeburn. A large
part of the timber has been cut away so that only a
poor second growth remains. Thus the run-off is accel~
erated, The run-off in turn has been speeded up as the

sbsorptive topsoll was removed. Most subsoll is highly
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unabsorptive and will not hold a large smount of water
or retain 1ts flow. Gullies are set up when the top-
scll has besen removed and in & short time many new
tributaries are formed to matural dralnageways. £11
tributaries concentrate run~off and discharge it with
maximum velocity into the mein stream. Immediately
after a heavy rain every stream has to take care of an
enormously increased volume of water rushing from all
the surrounding acres of eroded land. In avery short
time one of the best streams may be made practically
useless. Pools are filled in. During the dry summer
months the stream becomes low, due to the fact that
most of the water has been carried away immedlstely
followlng & rain,

Peter Creek serves as an example of the foregoing
description. Only seven pools of moderate value sre
found in the entire creek at this time. In years gone
By the creek is sald to have sbounded in any number
of good deep pools, and many fishes. The streap flows
over a bottom of gravel, sand, and boulder, down &
moderate gradlent. A falr smount of shade is present
along the lower part, which sccounts for the fact that
In thls sectlon the channel has not wildened out

appreciably,

4
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Coal mines locsted in this dralnage ares have been
sald to turn their acid water into the cresk killing
meny fishes, At the time of our exeamlnation on June
15, no acid wes found in any of the tests made at the
several stations on Peter Creek. However all specles
of fish 1life were relatively scarce in thls stream,
which fact is most likely accounted for by mlne water

present at times in lethal smounts.

Pond Creek

This creek, which is aepproximately fifteen and half

miles long, is by far the most densely settled

territory of the entire Blg Sandy Watershed. Only second
gorwth timber remalns in this section and this ls ex-
tremely scarce.

As might be expected, most of the shade along the
stream has been cut away, leaving the streeam to wilden
out and to become warn in hot weather, Practically the
entire stream i1s no more than a riffle, which contalns
1ittle vegetation . Nor is it capable of supporting

any of the game [l1shes,
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Although there are meny wine located on this
particuler watershed, there 1s little mine water
entering the creek, and this seemed when exemined to
have no effect on the fish 1ife of the stream. Many
types of for.age flshes are present in thls water, all
of which are reletively sbundant.
Pond Creek rises in the north central part of
Pike County and flows almost directly north to enter
Tug Fork near Williemson,West Virginia. In the upper part
of the creek, the valleys are narrow and sbeep whlle

those In the lower section are wlder.

Big Creek

Bilg Creek has its source in the centrsl part of Pike
County and flows north through & rather narrow valley
to its junction with Tug Fork near Nolen, West Virginia.
The upper part of the waterhsed contalns but little
timber while below there is falrly good second growth,
Shade is poor but this will improve within the next
few years 1f the young trees now growing along the
banks are not cut away.

Roads in the centrel and lower section on the creek

are passable only when dry. Due to thils fact fishing
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is comparatively light. The stream flows down & modersts
gradient over a bottom composed of sand, gravel, end
rubble. There are many long riffle sresg and meny of
the pool are shallow. Vegetation 1s common and food
conditions are very good, with the exception of the
lower section.

Water from a mine opening on Chatin Branch causes
the creek to be acid for a mile and half below the mouth
of the branch. Two saw mills located in the headwaters
allow sawdust to enter the stream. The effect of this
pollution 1s minor however, as only small amounts of
saw dust enters the stream,

The central section 13 characterized by a fair
number of good pools, an abundance of shéde, vegetation
common, & bottom made up of gravel, rubble and sand.
Excellent spewning grounds and other ccnditions over
& conslderable area of the stream favdr bass. Yany
young small-mouthed bess were sesn and it 1s believed
that naturel Spaﬁning is adequate for the present.

There are no tributerles of Big Creek of any

importance,
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Wolf Creek

_ Wolf Creek rises in the south central part of
Martin County end flows north to 1ts junction with
Tug Fork near Lovely, Kentucky. This stream 1s naturelly
subject to extreme fluctuations of flow which huve Deen
intensifled by loss of timber and topsoll. Very llttle
timber of any size is found 1n the drainage due to the
extensive lumbering operatlions of some years BgO.
Much of the stream bed hag been used for road building.
Because of this and the fact that shade end other timber
has been removed from the slopes 80 throughly, there
remaein practically no pool areas of any value in the
stream.

Wolf Creek flows through a narrow valley down &
modepate gradient over a bottom composed of sgand, gravel
and some rubble, Vegetatdbon 1is scarce, food 1s present
in moderate esmounts, and long stretches of the streem
1s made up of shallow pools of 11ttle value. In the
lower reglon a number of spewning places are found
which serve fishes coming in from Tug Fork. Yet, all
specles of young game fish were relatively rare when

this creek wes studied in early summer, while there
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was st1ll plenty of we ter.

Ag yet the c¢reek recelves little pbllution except
frbm two amall sawmills located neer the headwaters of
the creek. The country-sideis sparsely settled, and no
coal seams have been opened so far for operation. A
small amount of gas and oil is produced from thls section
with a number of wezls Just belng drilled this past
summer, {(1938)

The tributaries of Wolf Creek are small asnd do

not warrant a dlscuasione.

Rockecastle Creek

The source of Rockcastle Creek is in southwestern
Martin County across which it flows in & general northe
erly direction to its junction with Tug Fork at Clifford,
The valley bottoms are restricted in size, narrow, and
meandering, whlle the hills are ateep and winding.

Most of the virgin timber has been cut away but e fair
growth is to be found as well as a good amount of shade
along the stream as a whdole. The cresk divided into
three main parts whlch are Rockhouse, Middle, and Cold=~

water Forks. Rockhouse Fork does not maintain a good

-5D
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flow of water nor does 1t have pools of value. The

stream i1s well shaded however, vegetation 1s abundant,
and the food 1s sbove average. At Inez, Rockcastle
divides sgain to form Middle end Coldwater Forks. Several
private mines have been opened on Middle Fork. While
chemical tests did not show any large amount of acid

to be present in thds fork, it is evident that at times
the flow of water frok the mines 1s great enough,and
contaelns enough acid to be harmful. In the lower section
of this fork arekound a few well shaded pools contalning
an abundance of food and vegetation. The bottom is mostly
snad. Flshes are scarce in this fork with the Creek

Chub belng the only member present in any numbers.
Coldwater Fork is much the same ss Middle Fork except
that 1t {3 more hesvily shaded. The bottom is composed
mostly of snad, food is below average, and vegetatlon

18 not so common.

Forthe stresm as a whole, there is a scarcity of
good pools and vegetation and food are present. in moder-
ate amounits. Much of the bottom is made up of sand
while in the central part more gravel and rubble are
found. The gradient if moderate. Very few game fishes

were taken in collections made from the creek but
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suckers were relatively sbundant. The section near Grassy ,
should be stocked with & few small-mouthed bass and

sunfishes.

The creek 1s selned heavily which accounts in part

for the fact that this 13 not a good flshing streem.
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KINNICONICK CREEK
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Kinniconick Creek

The source of Kinniconick Creek 1s in the mxtreme
south central section of Lewls County across which 1t
flows about fourty-four miles to its junction with
the Ohio River near Garrison, Kentucky. Water to the
south of this drainage flows into Licking and Little
Sandy Rivers, to the East into Tygart Creek,and to the
West into the Ohio and North Fork of Licking Rivers.
Kinniconlcek drains approximately two hundred square mlles
and ofr 1ts size, probably 1s second to none in ®entucky

in its possibilities as a fine fishing stresm. As a whole

—~

the slopes are well wooded by second growth timber.

The upper part, from Kinniconick, Kentucky, to the
headwaters, ls surrounded by more open land than any
other section of the stream. Here much of the timber
has been tpemoved from the hills but a good amount of
shade remaiﬁs along the stream. In the more central
and lower reglons there 1s practically no bottom lands,

as the valleys are narrow and steep.

With the mxception of the region sbowe Stricklett,
the stream is characterized by excellent pools contain-

ing mach vegetation in the more shallow areas and by
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a very good supply of food. These pools are from fifteen
to twenty feet deep and remain cool even in midsummer,
The gradient of Kinniconick is fairly moderate and it
flows over a bottom composed of gravel, rubble, and
boulders and sand. There 1s an abundance of water lilies
under the pads of which Pike, which sre so plentiful,
linger during the warmer days whlle awalting their
chance to dart out after some animal ess it passes by.
The creek draws many out-of-state fishermen each year,
and filashing 1s heavy. Scattered along the stream are

a number of camps, both private and for rent. At Kinni-
conlick, there 1s Kilnniconlck Inn which accomodates

mney people the entire yesar who come to the regien

for fishing and hunting.

The country-side is 1lightly is lightly settled and
the stream as & whole receives little pollution. The only
considerable sources of contemination are seven sawmllls
which dump sawdust on the stream bank and chance pollution
from farm homes alonlg the stream. Mill waste will be taken
up later on 1In thkis paper.

There are several good tributaries of this creek
which furnish excellent places for spawning. Indlan Creek,

which is the first maln tributary to enter from the upper
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region, contains a few pools which are deep, well shaded,
and provided with plenty of shelter. Food condltions are
good, making thls & fine nursery stream. The slopes are
particularly weal wooded and the main stream malntalns

a failr flow of water which clears as rapldly as 1t becomes
turbid. ‘he bottoms of the pools as deep as six feet can
be seen as clearly as those of one foot elsewhere.

Stratght ¥ork too serves as s nursery stream for
Kinnilconick. While the flow of water in thils fork is not
maintsined as well as from Indian, nor does 1t contain
pools which are deep, the stepeam is rich In food and its
hills are will wooded with second growth timber.

The best dributary of the drainage 1s Laurel Creek
which drains the southeastern part of the county. The
lower part of this creek 1s characterized by a pool-
riffle ratio of a 50-50 per-cent, an abundance of food,
and well shaded water. The stream has a moderate gradlent

and flows over & bottom composed mostly of gravel.
Grassy Fprk, which is a tributery of Lgurel, has a few
good pools in the lower area which contalns small-mouthed
bass in abundance as well as suckers and minnows. It

18 believed however that the sawdust from the two sawmills

on this fork will eventually create such unfavorsable
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conditions that the flshes present will be killed or driven
out, unless some check 1s made on these sources of
pollution. At Laurel Foint, enother sawmill 1s dumping
sawdust on the very edge of the water. At times of

large run-off it 1s carried down stream.
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Flgure 3

A View of Kinniconick Cresk,
' Bectlion

Centrsl
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TYGART CREEK
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Tyga rt Creek

Tygaft Creek rises 1y the southwestern corner of
Carter County, flows east, then north, entering Gresnup
County, across which it flows north to its junction
with the Ohio River near McCall, Kentwcky. Waters to
the south of this drainage flow into DLicking adn Little
Sandy Rivers, to the esst 1nto Little Sandy, and to the
west into Kinnlconick Creek. Tygart 1s approximately
82 miles long, has a moderate gradlent, and ls well
shaded as a whole. The bottom‘of the upper part of the

stream is composed mostly of gravel and rgbble, while

in the lower section more sand bottom la found. Whide
some good pools are found in the Carter County portionr
of Tygart Creek, the better part of the stream lles in
Greenup County. Fools are more numerous, shelter 1is '
abundant, and food conditlons are better.
fg;om Olive HI1l to the Greénup County line the creek
flows through a narrow valley which is a gorge in places.
Above and below this point the valleys are wider, the slopes
are not so abrupt, and a large part of the tlmber has
been removed from the watershed..

In the upper section high grade flint flreclays
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are produced. Sands occur in residual deposits at various
depths in the reglon sultable for general constructlon,
glass making and metal molding purposes. Limestones
auitable for bullding purposes, highway construction

and iron fluxing are found. 4lacial deposits in the form
of metahorphic pebbles are occasfionlly picked up in this
reglon,

In contrast with Kinniconick Creek which clears
rapidly, Tygart Cresk remains turbld for a large part
of the year. At the time the creek was studled (Qctober-
November) the water was a dark brown which could be accounted
for Iin part by the lafge number of leaves which had fallen
from the treses lining the bank. However, even 1n midsummer
the water i3 never clear and white,.

Located within the drainage between Olive H1ll and
Grayson sre Carter Caves and Cascads Caves. One of the
carter Caves was used for saltpeter manufacturing
during the war of 1812. Many intereating formations are
to be seen in tnese fentastlc caves. Collectlons were
made ffom the waters of the two caves. These contained
the same specles of fish as found in the main creek.

Impurities enter the creek from Ollive Hill, the

only settlement of any slze in the basin, from limestone
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Figure 4

Tygart Creek Near Ked
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quarries, and fire brick plants. Sewage from Olive Hill

causes the greatest amount of damage .
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Stream Profiles

Stream profliles are made by détermining the ele-
vation at various points alonga streanm. Knowing the
distance between each point at which the readlings were
taken, it 1s then possible to graph the siream showing
i1ts approximate elevatlion at any one location. A slight
error is to be expected at various points as the aneroid
barometer, which was used in taking the readings, changes
repldly when once set. In some cases, bench.marks were
located several miles from a station on the stream. All
readings were taken at the level of the water.

'On the following page, the two forks of Blg Sandy,
Johns Creek,and Russel Fork have been drawn on the same
graph for comperative studles of the proflles. Follow-
ing this, each stream has been shown but not for use in
comparatlive studies of the various streams., Thses are
shown for use in.Studying one partlcular stream only.

A scale was adapted to each which would show best the

gradient of each stream
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Pollution

To many of our citizens the growlng menace of
polluted streams to the public health and the pro=-
pagation of fish in our streams 1is scarcely real-
1zed. In many cases, it 1s only éfter large numbers
‘of fish have been killed or severe epldemics have
occurred that the public is aroused %Yo action.

About the middle of the nineteenth century the
‘water carriage system of sewage-dlsposal was adopted
with the idea in mind that a stream will "purify®
1tself. This system 1s still in uwae by all the towns
found in the basins under dlscussion.

It i3 known by the best authoritiés that a given
stream does not undergo a complete self-purification
process but rather, partly a process of dilution.
Thus, whenseveral cltles are located on the same stream,
and all are using it as a means of sewape dlsposal,
the process is no longer one of dllution but rather
one of concentration, As it 1s with other organic
matter, part of the sewags hes & natural tendency to
disappear. the carbon 1s converted lnto carbonic acid,
the nitrogen into nitric acid, setc., with a resi-

duum remaining. Not only are undesirable materlals

-77-



1&

added to the water then, but oxygen 1s removed, removed
iétwo ways. First,in the process of decompoaltlion ,
oxygen is rcmoved by the chemical reaction} and second,
the escaplng gases formed in the reaction catch and
carry oxygen in thelr travel to the surface where

it 1s lost.

Pikeville, Prestonsburg, towns located on Beaver
Creek, Paintsville, and Loulsa all turn thelr sewage
into the river, as does Olive Hill on Tygart Creek.
This sewage is a most complex mixture of excremental
matterd@nd other filth dissolved or suspended in the water.

Sewage contalning living organlisms, éuch as
anaerbbic bacterla, 1s transported down stream con-
stantly to a dlstance depending upon the rate of flow.
During the warmer months, when the stream flow 1s re-

" duced, the orgenic debrbs from the towns mentioned
above, and others on the watershed, accumulates below
each point of entry at a distance dspending upon the
carrying capaclity of the water. Afberg herd rein this
sccumulation is then washed down stream caasing the
dlssolved oxygen content to be lowered, in some

instances to a level, killing certaln species of the
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Catostomidae, and in some cases all other fishes as
well, and desfroying the nests of other species., It
13 now known that a single municipallty may serilously
affect fish 1ife for a distance down streem as much &8
seventy-five miles.

Water tested from the river just above Prestons-
burg contained 7.1 p.p.m. of dissolved oxygen and had
o saturation of 78 percent, Water taken from under-

neath the bridge on road 23 below Prestonsburg con-

" tained only 5.2 p.p.me of oxygen and a saturation of

57 pe#cent. The temperature of the water as shown in
the tables was 70° Fahrenheit. During mid-summer,

when the temperature of the watér is increased by 10

or 15 degrees, the dlssolved oxygen present in the
water 1a so lowered thet fish are either driven down
stream to a point where the oxygen level is high enough
to meet their needs; or 1f they remain many die.

From Shelblsna on down the river to Loulsa, more
fish and spawn ere destroyed annually by polluted waters
then are taken illegally by the dynamiter, the gelner,
and other unlswful memms. This is true, too, for Tug
Fork and even to & much greated extent than for Levisa

Fork. On Paint Creek in Jdohnson County, the plpe lines
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carrying oil break occasionally, destroying all fish

in the creek and for several miles in the river. lhus
if a break occurs only onge in two or three jyears,

and the wrliter was told that i1t occurs more often,
fishing can never be improved in that reglon under

such condltion. Moreover, when the water does offer

a fovorable environment, flshes migrate into the region
only to be killed when the first bresk occurs. lhus

the stock above and below the polluted area is depleted.
In the lower section of Paint Creek a large amount

of Paintaville sewage ls emptied. A Sample of water
taken from the mouth of this creek showed 2.l parts

per million:of dissolved oxygen at a temperature of

56° Fahrenheit. It is into this seame sectlon of the
creek that garages throw a large part of thelr used
motor oil and people of the town discard trash. From
here it is washed into the river.

In all of the largest towns on the Big Sandy,
the writer has seen people carrying their garbage te
"the bpridge" where it 1s cast into the river, which
seems to be regarded as the open sewer. In Flkeville,

after observing such occurrences several tlmes, the
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writer stbod at the Williamson rdad bridge for an hour
observing the amounf of trash being emptles into the
river, First a load of paper boxes and paper arrived
end was thrown in; second, a wheelbarrow load of tin
cana; end third,two women carrylng a tub of trash
collected froms dooryard added thelr contribution

to the rilver.

Located at Boldman on Levisa, on Middle Creck
near Pres tonsburg, ewd on Threemlle Creek near
Loulsa, and on kight Beaver Creek Creek near Apphor=
otta are natural gas pump stations. At a number of times
when the varlous streams were visited below each stablon,
oil was found on the surface of the water. A few dedd
fish were found below the statlons at Boldman and
Alphoretta, and undoubtely some may be found below
the other statlons from time to time. Iwo stations
are found on Tug Fork on the West Virginia shde of
the river. One 1s located at Kermit and the other
just above Fort Gay. Only a trace of oll was found
on the water below these lest two sfations. It was
reported that many fish have died 1n Levisa around
the mouth of Threemile Creek and that fish taken below

all of the above stations taste of @il.
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| Also frpm the stations & sbeady flow of hot

! water 1s emptied into the stream. Wator form the
Boldman station has & lower temperature than any othe#.
One half mile below the pump statlon near Alphoretta,
the temperature of the water was 96° FL |

| At Pikeville the laundry turns its wastes directly

f“ into the river causing a further depletion of dissolved

oxygen and the bottom of the stream to be covered
with much lint.

Streams of this basin are also polluted by saw=
auste Eithe: it 1s dumped directly into the water,or
placed so neer the stream that raln lsaches out harme

? ful substances over the bank. Examples of these two
conditions: & mill on Raccoon Creek near Zebulon

{ disposes of its sawdust Into the stream; another

i ~ iocated on Elkhorn Creek, one-half mile above the
Fish Ponds, piles its waste well back from the banks
but orn a slope,m%hat the harmful materials still reaches
the streem. Unless this latter condition 1is corrected,
the Fish Ponds themselves may suffer seriously from
the pollution, since water ls obtalned from the creek

! to suppley the ponds.,
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Filgure 9

AR :
:;-»f- " Blg Creeck Near Suckey Br. fc»fﬁ'\.

Showing sawdust placed on the 3tream®s.
bank so that 1t may be carried away in times

of hilgh water,
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As-a whole, the streams in the entire drainasge area
suffer very 1little from this type of pollution as
compared with other sources.

Due to the mining of ceal many flsh have been
killed in the various streams and 4n a few cases not
even one specles was tobe found. At the present time
the Unlited States Public Health Pervice is active
in sealing abandoned mines and controlling the out-
flow from métive ones, There are sbout 130 raillroad
and wagon and truck mines in the Levisa reglon besides
the more numerous private ones which a proprietor
may operate for hils own use. Although there is much
coal minlng done inthis fork of the Big Sandy, Levisa
does not suffer the effectes of the péllution as does
Tug Fork. As stated under the dlscussion of Tug Frok,
the water Iin thls stream remains black most of the
time due to coal washing in West Virginis. Little is
known about this type of pollutlon or 1ts effectes on
fish 1ife, PLankton counts for the enitlire stream were
very low indicating that food conditions are bad in
this stream. Whether thls 1s solely the result of the
coal dust present Iin the water cannot yet be stated.

However, it 1s known that the roily condition of the
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cuts off 1light from the plankton and thus limits its
goowth., This may or may not be the entire cause of
the lack of plankton. This problem should be worked
out as the washing of coal, cmusing coal dust 1in magy
of our streams, 1s undoubtedly destroylng many fish
and keeping others from developling,e. This 1s not &
problem that could be solved In a week or ten days
but would require, most likely, an entlre season or
even longer,

On Steele Creek, & branch of Right Beaver, the
Big Elkhorn Coal Company is allowing water from the
mines to drain to the creek. Below the point of entrance
of the mine water in Steele, and for two miles in Right
Beaver below the mouth of Steele, no fish 1life was
found on the day of the survey in 1937. In the
summer of 1938 the mines begen washing cosl., This
water, containing the suspemded coal dust, is allowed
ro enter Steel Creek., The drainage from these mines
glves Beaver Creek & black color for the rest of its
length, end also casues the water 1n Levisa to have
s consliderably darker color as far below the mouth

of Beaver as Prestonsburg. No dead fish were found
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at the time this condition was investlgated by the
writer nor was 1t reported that any dlied as result

of this pollution. It 1s difflcult to say, &s stated
above, just how detrimentiel this type of pollution

13 to fish life in Beaver. Many aifferent harmful
affects sre to be expected. Just what concentration

in the most hnarmful, end what affects the dlfferent
emounts of cosl dust has on fish 1ife, can not be
stated., It 1s certaln that at least some fishes &re
able.to tolerate this condition to an extent snd at
lesst for & limited time, since the creek chub was seen.
Bub &s to whether suspended coal dust interferes with
spawning snd to what extent, whether 1t affects certeln
families of fishes mére then othefs, can not definitely
be said here. It is known that conl dust affects
resplration even causing asphyxiatlion av times.

On Middle Creek, water from an sbendoned mine
sends to total acidity present to 47 parts per milllon
and on Tom's Creek, water from the North Eastern Coal
Company causedla total acidity of 65 p.P.M. No fish
were found in either creek below the point of entrance
of the mine water,

Marrowbone Creek, on which are loceted several

~86H-



large mines, had a total aclidity of 10 pe.pe.m.
Thils percentage of acldity had no effect on

Semotilus atromaculatus at least, because more were

seén in this craek than any other of 1ts size whlth
all of their Cyprinidae.

Kinniconick Creek recelves very little pollution,
a8 no town of eny slize 18 found in 1ts basin. Tygart

is polluted from the town of Olive Hill,
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Logatiorn and Types of Pollution

Type of Pollution

Location

Vater Polluted

Sewage

Sawdust

Sawdust

Mine Water

Sewage

011

Sewage

Mine Water and Coal Dust
011 and Hot Jater
Sewage

0il,and Hot “ater
Mine Water

Sewage

011

¥ine Water

Kine water

C
)

Elkhorn City

Eikhorn Creek sbove fikevilie Fish
Ponds.

Grepevine Cr., nesr mouth of.
Sheldby Yr. near femny Sia.
Pikeville
Goldman
Pres” tonsburg
A
Steele Cr. of Rt.Beaver.
Beaver “r. near Alphorette
Martin
W
Midgdle Cr., cemtral section of.
Lower sectlion of Middle Cr.
Paintsviile
Any section of Faint Or,(Caused by
b Break in pipe 1line.)
Muddy Br. , lower section

Milo, Ky

C <

Hussell Fork

Elkhorn Creek

Grapevine and levisa fork
Shelby Cr.

Levisa

Levisa

Levisa

Beaver Cr.

Beaver

Beaver

Middle Cr.

li2adle Cr,

Paint Cr. and Leviss
Paint Cr, and Levissa
¥uwddy Br. at Theaika and Levisa

Toma Creek
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Location and Types of Follution

Type of Follutiocd

Location

¥ater Follmted

Mine Yater
011
Sewagze

Coal Dust

Hine Water
#ine Water
Mine Waber
Sewage
Sewage
Mine Water
Mine Water
¥ine Water
Hine:Water
Sawdust
Sawdust
Sawdust

011

 Kernty, W.Va

Torehlight
Threemile Cr,.
Louisa

Tug River. PFrom coal washing in
Vigst Virginiad

Just above Sugarczamp Br.

Tug Fk. neer Coon Br.

Ky. side near Matewan, W. Va,
Williamson

McVeigh, Pinson, and “tone.
Shop “oclliow

Three mines in head of “urkey Cr.
Borderland Pr,

Chatin Pr,

Near Suckey “r.

Just below Dicks Fk.

At mouth of Pigecnroost

Levisa
Threemile znd Levisa
Leviaa and Big “andy

Tug York

Tug Fork
Tug Fk.
Tug Hiver
Tug

Fond Creek
P@nd Sreek
Turkey Cr.
Borderland Br. and Tug
Big Creek
Big Cr.
Big Cr.
Wolf Creek

Tug Fi 7(:
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Locetion and Types of Pollution

Type of Pollution

- Location

Water Polluted

Mine ®eater

¥ine "ater

Sawdust

Mine Wwater
Sq:}dust

Sewage

Sawdust

011 end “elt “ater
01l gnd “elt Water
awvdust.

b1

il

il

ine Water
ine Vater
ine “ater

ewage

C C

e — -

Ky Side at Kermit, W. Va.

Buch near Warfield

Setser “r.

Upper Twin Br.

Blacklog Fk

Inez

Rockcastle Cr. Near Preston Br.

Over the éntire part of the
mein creecke.

Twomile Cr.

Busseyville

+ Rt. Fk. sarove Adsms

Refinery below Ciifford

4]

above Citlettsburg

o -

Branck near Yatesville
Branch nemr Cadmus

Lawton

Olive ©111

Tug “ke
Buck Cr. and Tug Fk,.

Middle Fk, of Kockcsastle

UUPUUNURRRPU SP—

4] 1 i 1

Codldwater " "
i Rockcastle

i

i Blsine Creek

" 1

1 13

Pp—

i "

Tug Fork

| big ~andy

Blaine Cr,
%Cat Yreek
Soldier Fk. of Iigart Cr.

Tygart Cr.,

-90~



e

Location and +ypes of follution

Type of reolltion

Location

wgater Polluted

Sewage end Oil

Sewdust

1
3

t

Perry Br.

Above Blascklick EBr.

4t Lsurel Point

it Stagg br.

Weed Br.

Town or. Lower bection

Yyeert Cr,
Kinnicogick

Laurel ‘reek

Grassy “r. of “aurel
Grassy Cr.

Kinniconick
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Fishes of Big Sandy, Tygart, Kinniconick

Creek and Their Tpibutaries
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The Fishes

As a aprt of the Blological Survey program, filshes
fromthe drainage areas covered were collected and s
studied. £11 collections and identifications were made
by the writer. Dr. Carl, L, Hubbs, University of Mich~
lgan, checked my work in some cases concerning closely
related specles.

Sd far very little is known about our fish.life
in Kentucky. In 1918 "The Fishes of Kentucky and
Tennessee", by Barton Warren Evermann was issued by
the Bureau of Fisheries. This paper 1is & summary of
a1l work on fishes from Kentucky. From this paper
we find that the first man to ccllect and study the
fishes of Kentucky wes Constentine Rafinesque who at
the time = 1818 to 1825 - was professor of botany
and natural history in Transylvania University.

David Starr Jordan, in the summer of 1876,
begen hils collecting trips into RKentucky and
surrounding states. In the summer of 1878 Jordan,
Evermann, Brayton, and Charles Gllbert led a part
of students on & walking trip through eastern Kentucky,

during which the fishes of the reglon recelved much
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'study. In May of 1883 Jordan, asssisted by Joseph
Swain, made collections from the streams of Whitley
County. In 1889 Philip H. Kirsch collected fishes

in the streams of Clinton County. In 1891 kirsch again
collected from the southerntributaries of the Cumber-
land. In 1890 Albert Woolman examined several streams
in the interest of the United States fish Commission.
’ From 1898 until the present time, little
ichthyological work if a faunistic character has been
done in Kentucky. Dr. L. Y. Lancaster, Western State
College, has made collectlons ffom the streams and
caves around Bowling Green. Graduate students of the
University of Kentucky have also made collections from
creeks aroundd or near Lexington.

My collections were all made by means of a minnow
seine. A record was kept of the locality of collection
as well as of the ecoiogical date, In the present paper
no léngthy discussion is given for any one specles
nor is any key for identificatlon glven. 1t was thought
best to withhold this materisl untll more terrotiry
has been studled and then publish all of 1t as the

subject of a more or less complete report.
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In the 1list of fishes glven, only one common
name for each species has been included,since 1t
would be almost impossible to give all the names
assigned to any one fish by the fisherman of Kentucky.
Fishermen from different sections have many different
names for the same flsh and Jlist of all names would
also be subject for the lengthier report. The one

neme given however 1s that most often used.
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Femlly Leplscsteidae, The (Gars

1. Lepisosteus osseus {(Linnaeus): Long~nosed Gar

The garpike is a voracious, active, and wellw-
protected fish whilch 18 the enemy of practicaily all
other fishes in our waters. It eats very little but
fishes, subtracting from the focd supply of the more
valuable specles, The gar frequents quiet waters where
ghey often lie motionless on the surface basking in the
SUlle

T his species spawns fromn the first of lay tb the
middle of June smong grass and weeds of shoal water.

Gars are of very llttle commercial value. A few
gkins are saved yearly for covering purses, etce
This fish 1s well distributed over the three water-

aheds.

Family Hiodontlidae, The locneyes

D Amphiodon Alosoldes (Raflnesque): Horthern Mooneye

This fish is rare in Xentucky but common northwarde.
The one speclmen obtalned was taken from Blalne €reek at
Fallsburge. This flsh 1s said to be caught readily by
minnow balt where they are present 1n a stream. It

lives mostly on minnows, insects, and moliusks.

Family Doroscomidae Gizzard Shad

3e Dorosoma cepedianum ( LeSueur): Hickory Shad

The greatest value of this speclcs is that 1t
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furnishes an abundance of food for betbter fishese
This is an active fish, When surrounded by a seine,
the writer has seen this specles actually jump or dart
out on the banke

Taken in my collection from these watersheds only

in Beaver Creel just sbove Martine

Femily Anguillidae, The True ILels

4, Angullla rostrata (LeSueur): Americen Eel

The eel ls among the most voracioﬁs of fishes, but
are chiefly sﬁavengers in their feeding hablts. For many.
years the spawnlng habits of this fish remalned a gecret
until it was dlscovired that all eels migrate to the sea
near the West Indles to spawn. Only the young return to
fresh water as the old members dlce.

The females are larger than the males, paler in
color, and have smaller eyes and higher fins. lels reach
a length-of 40 inches and a weight of 7 pounds. They are

of ten taken on hook and line in all thwee wantersheds.

Family Catostomldae, The Suckers, etce

Se Tetiobus bubalus (Rafinesque) ' Small llouth Bufialo

This fish has & strong prelference for flowing stroams
of deep watér. About 75 percent of the food of this s peciles
i1g said tobe animal, which conslsts mestly of mollusks,

insects, and crustaceas
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The buffalo reaches a welght of 40 pounds butb is
of little food value ag the meat is filled with many
fine bones. Specimen taken I1n Russell Tork at Blkhorn

Cltye

£q garplodes difformls (Cepe}: Rlver Carp

Conmon in the smaller rivers, This sucker 1z of
amall size and of 1little value as foods faken by
Woolman, 1892, near mouth of Blg Sandy. Notb in our

collectione

e  Carplodes vellfer (Rafinesque): Culllback

This species ascends small streams 1n spring where
they spawne Not of this collectlon. Taken by Woolman,
1892, in Levisa nesr Plkeville, John and Raccoon Cre:.ks
near Zebulons

Ve
Be Catoshomus tcommersonnll commersonnil (Lacepdde )} s
Common whilte sucker

Our most conmon sucker with the one exception,

Hypenteliun Higricang. It bltes rabther freely at

small beited hooks. In April and tlay the fish spawns
in riffie or swift-flowling water areas. Though bony
this fish, which may reach a weight of 5 pounds, has a

sweet anf firm flesh and 1s readily eaten in meny sectlonse

Fe Iypentellium nigricans (LeSueur): lHog molly

One of the most common fishes over the entire three

watersheds, This fish ls seldom seen swimmlng
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about because for a large part of the btime 1t rests
motioniess on the bottom half hidden in sand, among rocks,
or under 8 leatf, When disturbed, 1t derts away for a short
distance to settle to the bottom and to hide itselfl

once more. So close does this filgh nestle to tlie botiom
end in stones thet it 1s not easily secen even in shallow

clear walter becauge ol its mottlied colorations

10« lioxostoma duguesnii duquesnil (LeSucur): Black lullet

The staitus of this species and Lhe next are ine
dicated in IHubbs 1930 review of the suckers. Hy specimens
were taken in Threemlle Creelk near Loulsa and beviso

Fork near Pikeville,

11, [oxostorns crvthrurum ({(Rafinesque): Golden Hullet

This gpeclies 1ls fadrly common over the watorched,
It seems to avoid s muddy bottom and to show a preference
for swift veteres The golden rmllst succumbs to impure
conditions readily, sometlimes perishihg in vast nunbers.

It enters the smaller streams in Aprll and llay Lo spawne

12, oxostome anisurum {(Kafinesque): Silver Lullet

This speciesis not so ccimon in the sections studied.
It was taken only from Elkhorn Cr. of luscsell Fk., Soon

alfter the last ice, thig fish runs upstream to spawne
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Family Cyprinidae, The liliwows

12,  Chrosomus erythrogaster (Ralinesque): Red~bellied
minnow '

This is one of the most besutiful of all our fishess,
Teken only once from Blg Sandy weter shed and thav in
Threemile Creek in Lawrence County; however, 1t is
relatively hbundant in the smaller branches of Tygart,
and Kinhloonick. It lives to a great degree on vegetable
matter and hence serves as an excellent forage Tishe

In breeding males the abdomen is a bright red
and the fins are highly colored. Ilowever, specinens
as brightly colored have been taken in Uctober and
Hovember by the writer as any of thoge taken during
the breeding secason. This fish seems to prefer clesar
cool gravel bottom\streams, but a few collections were

mnade from bottoms of mude

14, Clinostorms vandolsulus (Valenciennes): Rosy dece
The minnow was foundl to occur in much the same

locallty as . erythrogasters

15, Semotilus atromaculatus ahromaculietus (Liltehnill)e
Cresk Chub

This fish which 1s the largest of our mlmmows,
spawns on a bottom of coarse gravel where a neat 1s
constructed of cleaned gravel made in a conspicuous
ridge about 12 inches wide and from 1 to 15 feel longe

The building of the nest and the guarding of the
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of the eggs is all done by the male, who drives away
other flshes as they approaclie

This species is abundant over the thre« watersheds
where it is sousht by fishermen for balb,

16. Rhinichthys atratulus obtusus (Agassiz) Southern
Black=nosed dace.

This species is ugually found near the headwater
regions. It was morc common in Tygart and Kinnlconlck

than 1n the Big Sandye

17, Hybognathus nuchalis (Agassiz)s Smelt Hinnow
Teken from the mouth of the Bily Sandy by Gllbert

and Henshall, 1888. MNot of our collectlon.

18, Ixtrarius asestlvalls hyospomusg (Gilbert):Ohio Speckled
T Chub

A comparatively rare fish which wasg tsken only
twice in Johns Creek, twice in Tygart, ond once in Wolf
Creck near Lovelys. This fish from ny five collections secns to

prefer sandy bottoms near the mouth of good sized creekse.

19, Erimystex watavpa (Jordan & kverman): Vataupa Chub

A rare form taken only in Levisa Fork near the mouth

of Blg Creeke

20, MNocomis micropogon (Cope): Rlver Chub
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In my collectlons this is a swift water gpeciles
preferring a har: bottoms. It was collected in Baint
Creek and Johns Creck of Levisa Fork; Laurel, Grassy,
and main Kinniconlck Creskes; puffalo of Tygart and from
Enox Creelr of Tuy; Fork. It is‘one of the most active
of its tribe and will bite at small hooks baited with
white grub. This species makes an excellent bait for

-

fisheruen wvhere 1t is f ound in abundance.
2l. lotropis atherinoldes delectus (Girard) Southern
Bmerald 8hiner

Common is the c¢lear waters of the three watersheds,
This species seems to nove and feed in lorpge achools
which can easily be observed, cince tiey tend to stay

near the surface in still water,.

22. Hobtropis rubellus (Agassiz): Hosy~faced shiner

This gpecles is very closely related te the sbove,
It 18 not common in the Blg Sandy «r in Kinniconick and

is absent from the collectlon of Tygart.

23. Motropls photorenis {Cope): Silver Shiner

Another mirmow closely relsted to M. atnerinoides

conditlons as thest two, as shown by my data. Vhlle not

cortion, 1t ig found in all three of the water sheds,
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=4, HNotropls cornutus chrysocephelus (rafinesque)s
Central EBormion Shilner

In the waters of thig report thils specles was found
to be present in pracitically every stream both large and
small, constituting a balt and forage fish resource of
considerable value. It 1s recommended by meny fisher-
men as the Lest live bait for blackmss though I would
differ With these men on that subject.

' This species begins spawning at the last of April
and continues to the last of June. As it 1o 2pb to f eed
on most anything the shilner is dften seon on the string
of the younp fishermen., It is of iittle importance as
panwfish however, since 1t does not exceed a lenpth of
8 inches, usually imich lesse

25. Hotropls svilopterus (Cope): spot-fimmed shiner

According to a recent study by Dr. llwbbs, this and
H. whipplil are to be rogarded as distinct gpecles. The
two speciles were found together in uy collections without

intergradation.

26s lotropls whipplli (Girard): Steel-colored Shiner

This fisn hes a wide occurrence cover the three
drainape areas but it Is not as asbundant as He cornutuse
Bpecimens were collected more often in cleoor streams 1n the
swift wabeors just below the riffle.

gmall nuptial tubercles arc present on breodlng
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males. However, this character was observed on some of
the meles of this specles as late as the wlddle of
Hovewber. The spawning season 1s soild t. extend fron
the ﬁiddle of liny to the first part of Julye.

27+ DMotropis deliclosus siramineus (Cope): northern
Sand Shiner

Common in most streams of the threc watershed,

being most abundant in branches of Tygart and Kinnlconleke

28. Notropis volucellus volucellus (Cope): lilmic Shiner

Hot at all cormon, Found 1n Georpges Creek, 1 mlle
above the mouth; Levisa Fork near likeville; Kinnliconlck
ot Hamilton RBr: Bear Cr., near mouth, Lavwrence County

and In Knox Cr. at Turkey lke.

29, Notropls wmbratilis umbratilis (Girard):
Rare, taken only .once and that from Blaine Creek

near Progperity, Kye.

30s Notropis boops (Gilbert): Bull-cyed Hlnnow

Taken in Leurel Creek st Scotts Bre. and 1ln Briery
Creek near mouth; tributaries of Kinnlconlcke

Coliected from clear cool wsicr with a bottom of gravels

31 Notropils ardens lythrurus (Jordon)

Distributed over the watershed of Tygart and Kinniconick

Creeks
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20, Nobropis coccopenis (Cope)

A brilliant fish, resembling Clinostormus. Robinson Cre

near Robinson, Kye. gollected by Woolman, 1692, Hot «f this
collection.
3%, Notropis ariommus (cope)
Levisa Ilork near pikevllle, Woolman, 1892. Not of
this collectlon.
34, HNotropls jejunq§'(Forbeu)
From thie mouth of Blg gandye. Gilbert & Yenshall, 180683

Woolmen, 1092. Nob of this collectiomn.

55, Lrleymbe buccats (Cope) s gilver-javed Mlnnow

Imis filsh 1s easily recognlzed by the peculliar
tubular cavities in the bones of the side of the head
and the lower jawe 1t 1s one of the most abundant {lshes
of 81l theeeé watersheds wherc 1t shows a prelerence for the
gmaller streams. In my collectiong the specles was
equally well digtributed in stroans with & mud bottom
ss in those of & sand Or gravel. Yinen the {ish is preasent
in & glven stream, 1t usually 1s found in preat numberse
Females 1n near=gpawning condition werc taken by me

from the middle of Hay up to the latter part of Junee

56 H{bopsis'amblops_amblopg (Rafinesqgue) pig-cyed Chub
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A relatively common Tisly of the three wabershodss

27, Hybopsis aborerisnus (Kirtland)

Taken from near the moutl of Tymert Creek In two

collectlions from a aand and rmud bottom.

20, ceratichthys vipgliax Laurocephalus (Hay) Fathead

Taken only from Tygart Creelk, three miles above the

mouthe Bottom Was of made

%9, Iiyborhynchus notatus (Kafinesque): Blunt-nosed
Minnow

A widely Uistributed mlnnow of tho three .aobersheds

though not abundante Tt is well ¥nown to the flshermen,

as this and the creek chub, gemotilus abromaculatus, are the
most cormion minnows used for hass fishinge. The minnow

1ives well on & hooke

Tt spawns from Hay to The middle of June, the
eges beinp placed on the flat lower surface of gubmerged

objects near & bottom of sand and pravele

40, Campostouma anoualum (Rafinesqyue) Stone Roller

This fish can easily be geparated from all other

Kentucky forms by the fact that the very long intesline
is apirally wound around the alr ﬁiéﬁﬁéf. Fishermen
often place this minnow in the sucker family because

of its sucker-liker mouth, It lives near thie bottom in
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the more shallow places where 1t picks up its food
from the rocks of the stream. Lt is a desirable forage
fian in that 1t ofiers little or no competition with
the vowung of pame fishes since i1ts food consists mostly
of microscople plantse

This specles ls abundant in all streams of the three

basinse.
Family Ameiuridae, The Cot I'ishes

41e Ameiurus natalis {(LeSueur): 7Yellow cat

This specles was taken ouly once,snd that from
Mudlick Creek of Levisa Fork just above the fallse The
apecles 1s sald to have a gtrong preference for a mud
bottom of creekse It 18 of small slze never exceeding

a welght of 2 pounds.

42, Amelurus nebulosus (LeSueur): Common Bullhead

| Tﬂis specles was taken only once, and that from
Tygart Creek near Red Hots It can live wlere a few others
can survive, for when the dissolved oxypgen content 1is
past the polnt of supporting life in other Blshes, 1t
can come to the surface and renew the alr in ite swim
bledder. The fish 1s able to live in dried out
pools for some days by burying itself 1n the mude.

It regches a length of 16 to 18 inches., Spawnihg

ocours in the spring, the nest belng found in shallow

water with a sandy hotbtome
-107-



43, Ameiurus melas nelss (Rafinesque): Northern Rlask
Bullhead '

This is the abundant catfleh of the three watersheds.
From my data the specles secems to prefer the stilil
and muddder parts of the larger creeks, but 1s often
taken from the main stream, It ls a small form rarely

exceedlng a length of 12 Inchess

44, Schilbeodes miurug (Jordan): DBrindled Madtom

Although said to prefer a swilt current my three
collections were from the more quiet part of the stream.

It was taken in Faint Creek at the mouth of Jenny,

Jolmson County; fThree Prong Fork near mouth at hehoe, Kye}

near the mouth of Laurel (reek of Kinnlconick. ALl
were collected from a sand bhottom.

The specles has o poisén gland beneatlh the epi-
dermls surroundlng base of the pectoral spine, With
this spine a painful wound can be inflicted which may
cause swelling and pain thet will last for a day or so.
Ths flsh is of & smalll size, the largest specimen in

my collection being only an inch and helf iong.

lamily, Lsocldae, The Plkes, elce.

45. Isox verﬁiculatus (LeSueur)s Little Plckerel

This species was collcected In the smallor tri-
butaries of Kinniconick and Tygart Creek from qulet
woterse 1t ds of a small size, never exceeding a length

of twelve incheg nor welghlng more than a npound. It foeds

e R UV R Al e Jaamd one ttAmn Y A
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ag the muskallunge.

46, Iisox mesguinongy ohiensis (Kirtland): Huskallunge

A destrubtive fish which has bern reported Lo reach
a weight of 80 pounds and a length of 6 feet in other
statess It 1s frequently caught in Kinnlconick and 1s
presént in Tygart Creeks. Thoreau saild that the like
is a "solenn, stately ruminaht [ ish, lurkind under the
shadow of a 1ily pad at noon, with still, cilrcumspect,
voracious eye, motionliess as a jewel set in water, or moving
slowly along to take up 1ts positiony darting from time
to time at such unlucky fish or frog or lnsect as coumes
wlthin 1ts ranpge and swallowing it at a gulp. Sometines
a striped Bnaké, bound for greener meadows across the
stream, ends its undulatory progress in the samc rew-

ceptacle',

Family FPercopsidae, Trout-Perch

47,  Percopeis omlscomaycus (@Walbaum) Trout Porch
This specles which was only talken frowm Upper White-

Oak Creeck of Tygart is characterized by tlhr presence

of the adiposce £in of tlie salmon In connectlon with

the mouth, acalcs, and fin-spines of a perch, It abounds

in the Great Lakes, southern Canada, and ls rarely taken

23 far south ne Kentueltye Jordan has gaid that this fish
_ ¥
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wvould seem te ['ind its place in Cretaceocus rocks rather

than in the waters of to-daye.

Family Percideec, The Perches

48+ Stizostedion vitreum (Mitchlll): Jack Salmon

This 1g a piscivorous fish which inhabits clear
swift waters Tt 1s a swift and vigorous swimmer, belng
able to overtake the bass. An enormous nmusber of fish
are required to feed thls specles, the hickory shad
being sbout the only member sble to meet the tremendous
demandse

It reaches a length of three feet and a weight
of twenty pounds or more., It spawns in early spring
and beforo‘the vouny, are 15 days old they begln Lo eat
gach other. This species should never be used for s tocking
purposes unless a clear viver can be found whicii contalns
an abundance of otherwise useleas {ish to serve as [oo0de

The Jaek Salmon was found in upper Levisa Fork and

B Kinniconick Crecke

49, Cynoperce canadenesis (Smith) Send Plke

A smaller fish than the @ack Salmon which saldom
exceeds a length of 12 inches, dts hibils are similar
to the above speciles, NOt of our collection. Taken by
Gilbert.and Henshall, 18883 Woolman, 1892, from the

Bip, Sandy Rivere
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FFamily Xtheostomidac, The Darters
5le FPercina caprodes coprodes (Rafinesque): Ohlo Log-perch
A beautiful dsrter which ¢ cecurs in my collection
from the shallow water just arove the riffle. Vhile 1t
was found in the strearis of the DBipg Sandy it is not

cormon as It is In Kinniconick or Typart Creeks.

524 Hadropterus moculstus  (Girard):s DPlack-~sided Derter

Ancther bheautiful darter which 19 well gulted to
the aguarium. It prefers clear water and a bobttom of
gravel, Iloderately common in all clecor ¢ treams of the

three votoershedse.

7

53 Hadropterus phoxcepihalus  ({Helson)
Hot of our co:lection. Taken Ly Yioolman, 1892,

from *“evisa Fork near Pikeville.

54 Hadropterus nacrocephalus (Cope):s Big-headed Larter

This Cish was tgken only once and thint fron the
monti bf Leaurel Creelr in Kimniconlck. Length of specimen
4 Inches.
BYe Ftheostowa blennioddes newmanil: (Apasciz): Southern
Grecn=-sided dotter.

A very pretty apecics inhablting the swift waters of
the smaller stremmas as  dhown by my data. L1t 1s penerally

distributed throughwul the thrcee watershedg.
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56, Bolevsoma nigrum nigzrum (Rafinesque) Southern
Johnﬁy Darter

One may expect to find this specles 1n any branch
of the three watersheds which conbtaing water. 1t was
taken by me as often in still water as in swift and

from mid bottoms as often as fromsand or gravel,

57. Ammocrypta pellucida (Balrd): Northern Sand Darter

This peculiar species lives for a large part of 1its
time in ghe sand with only 1ts eyes showing. While
collecting in shallow clear water 1t was noted that
the g proaching seine dld not disturb this specles,
and that often thef ish would allow the selne to pass

over 1t as it burted 1itself further in the sand.

58, Ammocrypta c¢lara (Jordan & Meek):

According to Dr. Hubbs A. clara and A, pellucida
have until now been regarded as eastern and western
subspecices but my discovory of thetwo living together
indicates that they are full specles. My one speclmen
was taken from near the mouth of Wolf Creek in Martin

County.

29, Poecllichthys variatus (Xirtland): Varlegated Darter

This interesting fish whlch 13 rare in most areas
was found to be abundant in t he waters of Tygart Cfeek,

By far the 1 arger number of this specles was taken
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from the riffle area &nd only once from stlll water,
None were obtained from Kinniconick, but one speclmen
sach from Tug Fork inthe mouth of Knox Creek and Levisa

Fork at Mouthcard, Ky.

60, Poecilichthys zonalis zonalls (Cope): Northern

Banded Dabrter

This specles was tuken ss often from the shallow
pool areas as from the riffle, It shows a preference
for tke smaller clear streams and places asbundant in
algae or waterweed., It was taken once from Levlsa
Fork near Big Creek, once from John Creek near Johns
Creck Bridge, ard was found to be abundant in Kinniconick

and Tygart Crecks.

€1, Poecilichthys caeruleus caseruleus (Storer) North-

ern Rainbow Darter

This brilliant darter ls the most abundant member
of 1ts family found in the three drainage areas., It was
.found equally as often in awift water as 1h the more
qulet places but 1& showed a strong preference for gravel
or gravel ad sandbottoms, It-occurred much more often
in the smaller tributaries than 1t dld in the larger
streams. Males in breeding color have been taken as late

as Spptember.
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62 Poecllichthys spectabilis spectabills (Agassiz)

This species which closely resembles P, caeruleus
may be separated from 1t by the brownlsh lengthwise lines.
It also differs in many other characteristics,
but this one 1s the most easlly recognized. It ls eabun-
dant in Kinnlconick and Tygart Creeks, the saie localltles
as the ralnbow darter.

83, Catonotus flabellaris flabellaris (Rafinesque):
Barred Fan-talled Dabter

This darter has about ag wide & distribution as

doss the rainbow but it is far less abundant.

Famlly Centrarchidae, The Sunfishes and Bassess

64. Huro salmoides (Lacepede)} Large-mouthed Black Bass

The specles 1s widely distrlbuted throughout all
streamslof the three watersheds being found more often
in Levisa Fork sbove Pikevklle, in J hn Creek, Knox
Creek of Tup Fork, Kinniconlck and Tygart Creeks.
The bass produces an enormous number of e ggs.
From records of the Fish Cormission of 1892, 1t
1s interesting to note the following: 15 adult bass were
placed in one rearing pond at Washington, 7 or 8 of which
were females. These flishes spawned in June and at Thanksgiving.
When the young were removed, there were taken out, by actual count,

over 37,000 young, each 3 to 4 Inches long, and 500 each
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welghing about one-half pound. The 500 larger ones had
doubtless eaten many smaller ones of 'their kind.

Color is a poor characteristic often used in
distingulshing between this bass, the Kentucky, and
the small mouth. Cuvier and Valenciennes called 1t
black and Rafinesque called it pale. Color 1s of little
value in distinguishing between any of our fishes, slnce
the color varles with the losatlon, The writer has in
his collection of small mouth bass a fish which accord-
ing to color would be called a large mouth by those
unfamiliar i thh the main characteristica., Scale counts,
maxillary measurements, fin counts, and examination of
the pyloric caeca often have to be made before the specleg
can definitsely be determined.

This fish 18 somewhat less active than the amall
mouth and it prefers lakes, bayous, and the more slugglsh
waters.,

65, Micropterus punctulatus punctulatus (Raflnesque)
Kentucky Bass

The young of this specles 1s slender and more
plke~like than other basses but 1s fully as robust
when full grown. The dorsal ls more deeply semarginate
than in the small mouth, but not 80 much so as the largse

mouthe. Its soft dorsal never contains more than 12 rays
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nor doesa the fish have more than 66 scales along 1ts

lateral line,

This basa was taken more often in my colledtions

of t e watersheds than was the large mouth,

66, Micropterus dolomleu (Lacepeds) Small-mouthed Bass

The small mouth 12 a better game fish by far than
the large mouth. It ls unylelding to the last and some
sven consider him pound for pound the gamest fish that
gwims, It 1s by preference a fish of the clear running
streams and clearer, colder lakes, H wever, 1t has a
habit of making itself at home wherever placed and
because of this, 1t has been successfully planted in
many parts of the comntry.

A dlscussion of the spawning habits of these basges
is not given since this 1ls a familiar subject to most
fiskermen,

Ths small mouth reaches a weight of 5 or 6 pounds.

67, Lebomis cyanellus (Rafinesque): Green Sunfish

This sunfish is widely distrlbuted over the three
watersheds but i% 1is not as abundant as the long-carsed
sunfish, The green sunfish 1s more of ten found in creeks
and the srmaller streams than in rivers or lakes. Tt
grows to a length of about 7 inches and reaches a welght

of 7 ounces. It takes a hook readlly, making a viclous.
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fight for liberty. Although small in slze 1t 18 a cholce

pan-flgh,

68, Lepomls incisor (Cuvier & Valencliennes): Blueglll

Taken only once and that from Kinniconick near
Hamilton Branch. The fish is said to prefer the larger
gstreamsg which may account for the fact t hat 1t was so
rare in my collection,

This ls the largest of the sunflshes, reachling a
welght of about one pound and a length of 12 to 15
inches, The blueglll is very variable, but is usually
known by the black dorsal spot which it shares with the
green suhfish.:

The blueglll moves in 8 chools and may be caught
with any kind of balts The flesh is firm snd flaky and
there is no better pan~flsh. This fish is known as the

gamest of all fishes of 1ts slze.

60, bépomis macrochlirus (Raflnesque)

This fish which was only taken once from Big Cresk
and once from Wolf Creek is closely related to the
blueglll from which 1%t differs in having no black apot
on dorsal or amal fin,

70, Lepomis megalotis megalotis (Rafinesque): Central
long~cared Sunfish

This is one of the most b¥illiant of 11 ouwr fishes,
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It 1 found in the larger atreams as well as the gmaller
of nll three watersheds and it 1s the most abundant
member of its family. The fish reaches a length of 7
inches and does nobt &iffer essentially from eny of the
other sunfishes, It is extremely variable in color

and forn.

71 Amblopltes rupestris (Rafinesgue) : Goggle-eye

A common familiar pan-fish which is found in rivers,
creeks, and smaller streams where the water is clear
and cool. It prefers the quiet water of deep holes
where there sre large boulders among which some water-
plants are growing. It reaches a length of 12 inches
and a welght of 1 and & pounds. It spawns on a gravel
bed where the water 1s moderately swift.

When first caught, the f ish puts up a vigorous

fight which it usually falls t o keep Up.

72, Pomoxls amuleris (Rafinesque): Whlte Crapple

This srecles which 1s taken from the DBig Sandy
River near Loulsa is & fish to be found in ponds #éind
slugglsh streams., It reaches a length of 12 to 15 inches
and, vhen found in clear cool water, 1s &n excellent
pan~fish., The crapple 1ls often confused with t he calico

bass but the two are easlly separéted by the fact that
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the crapple has only 6 dorsal spines.
The speclies spawns from the middle of April to the

last of May.

Faﬁily Atherinidae, The Silversildes

736 Lablidesthes sicculus glcculus (Cope): Northern
Brook Silverside

This dellcate 1little fish which i3 cormon In the
waters of Levisa above Plkeville was taken et only one
othsr place and that in Kinniconlck near Hamilton Br.

The slender body of the silverdide, with the
bright lateral band, and the two dorsals asre the
characters which readily distinguish this specles from

all other of our Kentucky fishes,

Family Cottidae, The Seculpins

74, Cottus bairdii bairdii (Girard): HNorthern muddler

This‘particular specieé seems to be rare in Ken-
tucky since C.b. carolinae is the characteristli: form
in the state. Thils specles Lnhablts the clear rocky
branches of all the three watersheds but 1t is not st
all common. Thls specles occurred most often in the

branchesa of Kinnlconlck,
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CHEMICAL ANALYSES OF THE STHEAMS OF THE THREE
WATERSHEDS
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The Bercent of Saturation of Dissolved Oxygen

The smount of dissolved oxygen found in water
13 one of the controlling factors as to the species
of fish that will be found in a glven stream. Trout,
small-mouthed bass, many of the darters, some of the

minnows, such as Notropis whipplll, etc., prefer

water that hes a high oxygen content. As was stated
earlier in this report, the dissolved oxygen content
normally veries according to the following: (1} stream
fall; (2) temperature; (3) oxygen produced by aquatic
plants; (4) oxygen removed by aquatic plants and
animals; and (5) the oxygen demand of orgadic detritus.
Long slugglsh reaches of water contains less
oxygen than the shorter pool, since water 1n passing
over & riffle dissolves oxygen from the alr. Any
obstaple in a stream causes seraticn of the water,
Streems having a sharp descent have shorter pools
and more riffles and a higher dlssolved oxygen contents.
A3 water pesses over riffles of rocks, gravel, sand,
or anj other obstacle that might be present, 1t isr

~aserated, Futhermore, water wher-ever exposed to the

-121-



air, ls 8an gpsorber of oxygen up to & cerbain point
depending on the tempenature of the watel. anyone
who hes neated water knows that 88 it pecomesd warmels
pubbles, dissolved oXyEon, apre given off and the
notter the water pecomesd tne faster the bubbles
rise tO tne surfacée As the tempersaltinre {nereases
in any pody of weter, oXygen 18 glven of f, thus
1owering the amount of dissolved oxggenrprasento
Tpe colder the wabter remains, the more oxygen i1y is
able ©O holde Agquatlc plents, guch 838 algees give
of f oxygen as 8 bywproduct as food is manufacturedg
At the same time, plents use OXYyesn in respirationg
gs do anlmels, and glve off carbon dioxide. As all
1ife in & pody of water makxes o demand OR OXJEONy
the supply 18 conbinually being deplebede as & rule
plants add much more ORYEen ro the water thel they
remove and 1% 18 only jp rare jpstances of excessive
growth that plants remove more oRyEgen than they
supp+Ye Asg organic detritus preaks down {pto more
gimple compounds » oxygen 13 taken fprom the water
end unsed yo form these compounds° at polints pelow

the entrance of sewers 1p sirecems, often the demand
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of the sewage on the oxygen of the water has been

so great that the amount of dlssolved oxygen left
will not support fish 1ife. Sewage under propser
trgatment will increase the plant 1life or the food
of & given body of water and et the seme time the
nermful effects are decreased. The proper treatment
of sewage contributes to the building up of fish
1ife by the increass of food. A1l of the mbove have
thelr effects on fish 1life be indirectly ot directly
determining the specles of fish which will thrive

in any locality providing other conditions are favor-
able.

The following graphs show the perdentaae of
saturations'of dissolved oxygen present in the water
at verious stations on the day the tests were made.
I+ 1s at once noted that a sharp tncrease or decrease
of oxygen may occur in a short dlstance from any
one point. It 1t were possible to make all of the
tests from one stream on one day, when a8ll condltlonsg,
gsuech as temperature, level of the water, etcC., werse
the practicaliy the same, 1t is entirely possible
tha t the sharp difference would not be'observed in

meny instances. A series of tests made at the same
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stetion over a perlod of several days will show
varistion under about the same conditions. How-
ever, the amount of oxygen found wkll not drop from
a fairly good standard to élow one unless some type

of pollution is present.
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Percent of Saturation
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Chemical Analyses of Blg Sandy River and Tridmtariss

Map Wo.! Newe of Sirsam and Date |Time DELracs T, Dissolved Oxyzen] C0p [Alkalinity pH
Lecebion of 3ample V518 o~ Air SATPLE PeDels | o satu- Pep.mJMO, in p.p.m.
19381 5w : ration
Tug River
Ky, - W.Va. Line 6/16{12:3J 79 74 8.6 88,6 1 160 8.2
4t mouth of Knox Cry 6/14| 1:40 83 74 8.8 101 1 166 8.2
Enox Cr. at mouth 6/14 | 123 81 74 8.6 $8.9 2 69 Ta2
At Turkey Cr. 6/14111:08 80 74 8.4 95,7 1.5 860 7.1
At Camp Zr. 6/14 111:18 8C 74 9.4 108 2.5 83 7
At popular Cr. 6/141 9:30 77 73 ) 100 #5 176G 8.2
Popular Or. At 6/14 | 9:43 78 72 8.1 91 2.5 1253 7.5
mouthe.
At Petsr Cr. 6/15 10:000 7% 74 7 80 0 150 3.2
Peter at mouth 8/15 2:50, 82 78 8.4 95, 3 108 7+8
At Polnt rock Br, 6/15 1100 79 73 B.7 100 3 98 7.2
At Fred Br. 6/15111:1d 79 73 9 103 5 96 Ted
At mouth of Rt. Fk.] 6/15{11:2Q0 79 73 8.8 101 5 65 7.8
f s
. | . L
Jt Left Fork &6/15111:28 79 73 8 92.1 8.0 85 7.8
! ]
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Chemical Analyses of Big Sandy River and fributaries
Map No. Neme Of Stresm and
Location of Sanmple Date Time Degxrees F, Dissolved Oxvyzen Co lkalinity pH
1538 Air | Sample | p.D.m. | & satu- PeD M, Ce in p.p.m.
retion
Tug River

At Sugs resmp Br. 6/15| 9:45| 76 74 7 80.1 5 156 7.8
Ev. side.
At Sugsasrcamp Br.
W.Va., side. 6/15 9:505 786 74 8.2 94.1 2 150 7.8
Blackberry Cr, Near 8/171 9:45) 79 75 8.2 96.1 4 44 7.2
mouth.

4t mouth of Peter Fhki 6/17 | 9:50 79 74 8.8 101 1 24 5.4
At Hatfield Fk. &6/17 | 10:3C; 79 74 9 103 1 60 Te2
£t Dlal Br. 6/17 1 10:45| 79 73 9 103 1.5 68 7.2
One mile below Coon 8/17 9:15| 79 74 6.9 79 21.0 80 6.6

Br.

Above Longpole Br. 8/11}t 2:30) 88 77 8 95 8 86 7
4% Maynard Br. 6/11| 2:45| 88 78 8.5 103 6 92 7.2
One mile above 6/11 9:00| B 78 10 121 1.5 82 7t
#illlamson

At Williemson Toll 6/11 9:45] 86 78 8.3 100.9 30.0 100 748
Bridge. Ky. side

(‘ At Willlsmson Tobl 6/1; 9:50| 86 78 8.1 98 28 1oql 7.8

'?ridge. W.Va. side " N
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Chemical Analyses of Blg Sandy River and Tributarles
Map Ko. Name of Stream and | Date Time Degrees F. Dissolved Oxygén 002 Alkalinity | pE
Locetion of Sample 1938 Alr {Sample PaDevi. | satu- P.Demi. ] MO4 pep.me
ration
Tug River
Pond Cr, near moutd 6411f 1:00 | 88 81 8 99 4, 162 7.6
$hop Hol. Br. near| 6/13] 9:4%5 | 786 58 8.1 88 3. 142 8.
nouth
Bleckberry Fk. at 5/13] 10:00 }| 76 (L, 8.8 9738 il. 87 Ba
tmoufh
Wt Peg Br. 6/13| 10:850 79 75 7.5 ag 4, 128 7.6
it Pinson Fk. 6/13} 10:45 79 74 8. g2 3. 118 Ted 4
i
i
Negr Turkey Or. 6/17; 2:30 | 80 75 7.6 89 15. g 7.6
Turkey Cr. just 6/37] 1:00 | 8O 76 8.4 94 8.5 82 5.2
mbove mouth
Borderland Br. 6/22f 1:30 | 88 77 3.3 39 5. 5.2
near mouth
One mile above 6/28] 10:85 | 74 68 8.2 82 3, 40 5.8
mouth of Big Cr.
Blg Creek -~ At 6/22 1:535 | 88 76 7.1 83 .2 4. 52 6.6
mouthe.
Just gbove Chaffin| 6/22 2:30 | 89 77 8.3 99 1.5 40 &.8
Br.
In Cheffin Br just 3] 1240 88 76 «8 80.8 A
iabove mouth ] /%i . Q‘ : { eid
) AN
7 )




Chemical Anelyses of Big Sandy River gnd Tributaries

Noeme of Stream end {Date | Time | Degrees F, Dissolved Oxygen | Coo Alkelinity | pH
Location of Sample Air ] Semple | p.p.m. |% satu- DeDaTe | HO. Popoms
: retion

Tug River
At Lwe Er. of Bigj 6/22] 2:40 89 K] 8.2 97 1.5 42 7
Cr.
At Long Br. 6/22 2;45] 8% 77 8.1 96 1 38 7
Long Br. &t mouth 6/221 2:45! 89 76 8.2 96.1 1 38 5.8
At Fraley br. 6/12] 328 80 78 7.6 92 5 40 6.8
Rockhouse Fl. abh
mouth ofy 6712 3318 80 78 8 97 2 56 7.2
At Suckey Br. 6/13] 12:100 79 78 8.6 2.5 60 7

104
Rosd Fk. &t mouth 6/13] 12:00] 79 78 g.1 98 1.5 64 7ot
At mouth of Dick 6/13 1148 79 76 8.4 94 1 7o 7.2
Cr.
Stratton Fk. at 6/12] 2:000 80 78 8.4 102 C.5 78 7.2
mouth of,
One-half mile below 6/28] 10:15 73 68 7.9 86 4 46 7
Steep Br,
At Long Br. /28] 9:20| 72 68 8.3 90.4 2.5 50 7
Long Br., at mouth 6/7%8 9231 72 69 B.5 94 1 64 6.8
_oF. (;
y .
] )
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Chemical Analyses of Bgl Sendy hiver and Tributaries:

ap No. Neme of Stresm and | Date ) Time Degrees F. Dissolved Oxygen G0y Alkelinity |pE
Location of Sample 1938 Air |Ssmple | p.p.m. | % satu- PeDells | MBe DoDome
ratlon
Tug Xiver
A% East Kermif 6/28] 9:10 72 68 8.7 94 2 46 7
School
At Kermit Tobl 6/28| 12:15 75 .. 68 Tod 80,8 6 44 6.6
Bridge
Wolf Cr,, at mouth 6/23] 2:00 82 70 8.1 20 2 38 6.8
—af
At Buck Cr. 6/83) 9:45 7 68 7.9 85 2.5 34 6.8
At Little Petercave] 6/23} 9:50 77 68 8.1 88 1.5 42 7
At Emily Cr. 6/23) 8:15 75 68 8,3 90,4 a3 44 6.E
Emily Cr., &t mouth] 6/23| 8:18 75 67 8.4 89 2 46 7
-f3 :
Emily ot Whiteosek Bi. 6/23f 9:55 76 87 749 84 4 36 6.8
At Pigeonroost. 6/23] 8:30 75 68 7.9 86 4 36 6.8
Pigeonroost, at 8/23] 8:35 75 68 7 76 & 34 6.2
mouth efy
Pt Nesthouse Br, 6/23] 11:00 80 69 8.3 92 1.5 36 7
sethouse Br. At 6/23] 11:05 80 89 8.1 S0 2 38 7.2
aouth of - (
)
) .
1
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Cnemicel Analyses of Big Sandy River and Tributsaries

-135-

:;ap No. Yeme of Stream and Date Time Degrees. F. Dissclved OxyEen 062 Alkalinity pH
Location of Sample 1938 Air Sample PeDems | % 38tu- lp,p.m.| MOs DeD.me
ration
Tug River
!Collins Cr., nesr 6/30 9:05 78 70 Tad 83 8 36 6.6
mouth £
| Buck Cr., nesr mouth 6/30 | 12:25 | &0 70 5 55 - — Acld
i et v
Just above Buck Cr.! 6/3B 12:20 73 68 T.4 80.8 5 44 §.2
~t Little Elk Cr. 6/28 | 12:30 1 73 58 7.9 ag 3 42 7
4t Chaffin Br. 6/28 2:00 { 75 69 7.7 85 2.5 40 7.2
At Elk Cr. &/28 2:10 | 75 &9 7.9 87 3 44 7
|
Zlk Cr., at moutk : {.6/28 2:15 1 75 7L Ta® 89 2.5 40 7
Just above Calf Cr.| 6/30 2:15 | 81 7e T2 81 . 2 40 7
Lewrence Co. Line. | 6/27 4385 | 75 70 8.1 90 3 40 7.2
IBlankenship Br. nesy 7/12 1:05 | 84 82 6.6 83 2 52 7.2
mouth.
At Blankenship Br. { 7/12 2:00 | 84 83 6.2 78 4 72 Ted
. - (
: N . L
£ ‘upper Tug School] 7/12 1:60 | 84 83 B.4 80.7 3 74 7ok
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Chemical Analyses of Blg Sandy River and Tributaries
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¥Map No. Name of Siream and Date Time Degrees F. Dissolived Oxygen Cco Alkelinity (pH
Loecstion of Sample {1938 Air Sample P.p.ms |% sstu- Pepoms MO, D.p.m.
retion
Tug River
At Baker Br. 7/12 2:10 84 83 6.1 i 4.5 74 Ted
One~half mile below 7/12 10:45 52 82 6.6 83 ) 76 7.4
Rockeastle Cr.
Rockcastlie Cr. 7711 8:30 85 78 5.9 71 3.5 46 T.2
Above mouth.:
At Laurel Cr. 7/11 9:15 87 79 5.8 70 4 44 7
At Bufrale Horn Crd 7/11 § 10:35 61 83 5.5 69 3 44 7
At Little Laurel Cr.7/11 12:00 83 83 5.7 71 2 46 7
At Grassy Br. &/29 | 11:05 77 65 8.1 85.9 2.5 44 7
Rocknouse et mouth] 6/89 | 11:00 7 65 8 83 3 45 6.8
At 3pring Br. 6/29 | 9:05 75 64 8.2 . 85.9 2 46 6.8
At Preston Br. 6/2%9 9:00 75 64 8 83 3 44 6.6
Rockhouse at Will- . . 89 1 40 6.8
tamson Br. 8/2% 8:40 70 66 3.4
t1liamson Br., =t | 6/27 (::45 70 B8 8.1 88 2 38 5.6
‘ S‘ jouth pf. : (
[ )
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- Chemical Analyses of Blg Sendy River and Tributarles
ap No. Neme of Stresm and Date Time Degress Fa Dissolved Oxygen Co Alkalinify ph
Location of Sample 1938 Air Pample [p.p.m. |% satu~ D.DM. 1§ yo, p.pem.
ration ‘
Tug River
< Rockeastle at Satf- | 6/27 | 9:50f 71 88 8 87.7 2.5 44 6.8
I ford Fk. :
|
Iy At Kilo. 6/27 1:00 78 68 7.8 85 S 42 7
|
Midlile TE. nesar &/28 9:00f 8C 7o 8.4 895 2 36 6.5
mouth
]
! | 4t Crum School. 5/25 9:15] 80 70 8.4 93 2.5 44 6.6
E
At Venters Br. 6/25 9:20f 80 7 7.7 85 3.5 48 7
Lt Davella P,O, 6/25 | 10:00| 82 71 8.6 7.4 1 48 6.8
4%t Lower Twin Br, 6/25 | 10:10f 82 70 g.1 iol 0.5 48 6.8
Cold water Fk. at 6/24 8:45) 79 6% 8 &8 3.5 58 6 .5
Blacklog Br.
At Carter Ir. 6/24 8:50 K& 66 8.1 86.86 3 44 6.8
At Moore Br. 6/24 8155} 79 66 8 85,5 4 42 6.8
At Cassady Br, 6/24 9:00{ 79 67 8.3 88,7 2 44 . 6.6
A{( fullet Br. 6/24 {_ 9:10} 79 66 8.9 ( 95.1 8.0 1 7
¥
)
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‘ . Chemical Anmlyses of Blg Sendy River and Tributaries
]
}Mao No. Nems of Stream end | Date | Time Degrees F, Dissolved Oxygen Co, Alkalinity pH
P Locetion of Sample | 1538 Aly | Sample p.p.m. | % satu- PeDemet MC. pe.p.m.
- ration
Tug River
Maynard Br. 7/12 1 9:30; 82 82 6.8 85.8 2.5 61 7.5
{From Tug)
At Haynsrd Br. 7/191{ 11:05 79 72 6.7 75 2 42 6.8
At Donlthon Bre. 7/19) 11:00 79 72 7.6 86 0.5 40 6.8
At Fowdermill Er. 7/19 9:50 78 72 6.9 78,1 b 70 7
At Locks 7/191 9Q:05{ 77 72 7. 79.1 1.5 72 7
At Copley, W. Va, 7/19 1 9:00F 77 72 7 79.1 1 70 7
At mouth 7/19 1:50} ¢ 72 6.8 7 2 70 7
Big Sendy River
Twonmile Br., AL 7/201 1:00] 88 80 S. 61,9 4 36 7
State Rd. Bridge.
Just & bove locks 7/ 29 B:00 79 78 6.3 76 3 50 Te2
at Louisa,
At Twomile Er,. 7/29 9:15 8l 78 6.4 T 2 52 2.2
. Above mouth of 7/28 1 10:30| 82 78 6.3 76 3.5 48 J.2
( _ Blalne cr. _ (
) -
; )
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Chemtecal Analyses of Big 3andy River and Tributgries
ap No. Name of Stream and Date Time Degzrees F,. Dissolved Oxyzen Cog Alkalinity
Location of Sample 1838 Alr] Sample PeDeMs} HSotia= PeDells MO, p.p.m.
retion
Big Sandy River
Blaine Cr., above /286 10:0¢ 82 o 6.3 70 3 40
mouth.
At Hulette. 7/26 Bi4% 78 69 6.5 7e 3 42
At Long Br. 7/26 8:3¢ 78 69 6.6 73 3 40
Cat Cr, Near mouth T/9 10:1% 84 75 6.6 80 3 42
!
Poorhouse Br. 7/9 8:4¢ 81 76 6.9 80.8 — - feig &
H
Jordsn Fk. at mouth.| 7/9 10:00 84 78 6.6 80 2 44
Cooksey Fk. at 7/ 8:13 79 75 72 84 1.3 46
mouth,.
At Fallsburg below 7/11 1:3Q 94 a2 7.1 89. 0.5 40 z
falls of cr.
At Morgan Cr. 7/12 3:09 94 82 6.5 82 1 42 2
At mouth of Little 7/6 8:00Q 74 67 7.4 75 2 40
Blgine Cr.
Little Blaine st 7/8 8:5Q¢ 78 68 7.2 78 3 36
Herriet Br.
( t. 7k, ft aa 7/ < 9:00 78
. . ems 5 : £8 Ted 28 3 45
e Tl £ - C C
! ’ h!




Chemical Analyses of Big Sandy River and Tributaries

s

)nouth

Qap No. | Name of Streem and | Date Time Dezrees F. Plssolved Oxygen 002 Alkslinity pH
Location of Sample 1538 Air | Sample TeDeMme | & s2tu- DoDoMa HPe Depom.
ration
iBigz Ssndy Hiver
Rt. Fk. &%t Mattie.d 7/6 2105 { 78 67 7.5 gz 7.5 456 7
{Bleine Cr.:
At Irad. 7/26 1:00 | 88 75 6.3 72 3 42 7.2
AT mouth 9{ Danielp 7/25 |[10:30; 85 72 6.5 73 2 40 7.2
At Rick Cr., /6 131:30 ] 81 (=3¢ 7 i 4 42 6.8
Rich Cr,, &t moutny 7/8 11:05 | 81 68 E.5 81 2 44 7
4t Prosperity 7/25 8:45 | 80 70 5.8 75 1.5 42 Te2
Kt Irish Cr. 776 11:15 | 81 70 5.8 75 ) £0 7
Irish Cr. at mouthl 7/6 11:20 | 81 72 Tt 83 3 40 7
pt cherckee 7/5 2:00 | 83 72 6.5 73 5 44 6.8
Cherokee st meuth | 7/5 2:05 | 83 72 6.8 77 3.5 44 6.8
A E mouth(pf Cains { 7/8 2:00 | 88 76 7 8z 4 38 6.8
Cr., -
ds Cr. pesr 7/7 { 0]83 71 7.8 {3 2.5 38 ( 7

~1a0-
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Chemical Analyses of Big Sandy River and Tributaries
fap No. Name of Stream snd Date Time Degrees F. Dissolved Oxygen ce Alkelinity pH
Location of Sample [1838 : Air | Sample | p.p.m.| % satu- pepim.| MO. pop.m.
: ration
Big Sandy River
At Rockhouse Fk. T/ 4:00 86 T4 7.2 91 1 40 Te2
Lower Laurek at T/ 2:00 | 88 74 8 92 1 48 7
mouth.
At Franks Cr, 7/ 4:30 86 T4 8.1 a3 0.5 48 T2
Upper Laursl st 7/8 9:15 | 82 72 7.7 87 1.5 44 7
~meuth
!
At Zelda Sta. 7/29 | 11:15 | 83 79 6.1 74 3 48 7.2 %
]
" At Buchanan 7/29 12:30 | 83 79 8.2 75 4 Sz 7
At Buchanan 8/181 9:30 | 80 79 6.1 74 2 49 7
At Kavanaugh 8/15 | 10:45 | 84 80 & T4 2.5 48 7
£t Durbin Cr, 8/18 1:00 89 8C 5.9 73 3 48 7
At Lockwood 8/18 2:15 | 89 80 5.7 51 3 50 7
At Wnite Cr. 8/z2 9:00 79 79 5.7 69 3.5 S0 7
} Savage Br. 8/22 :00 | 81 79 5.5 ) 68 5 52 ) 7
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? Chemicsl Anslyses of Big Sendy River and Tributaries
?ap NO. Name of Stream and Date Time Degrees F, Dissolved Oxygen | €O, Alkelinity pH
I Locstion of Sample 1938 Alr Semple p.p.m.j » satu- b.pim, | M8, poper.
| re tion
Blg Zandy Hiver
At Campbell Hun g8/22 12:30 83 80 SeD 681 .5 52 7
4% Chadwick 8/23 9:30 80 79 5.5 GBE 4.5 54 7
Lt Peterman Cr. 8/23 101:45 82 80 D.4 057 6 o4 7
A% Houth 8/23 1:15 85 80 5.1 o2 .04 5 36 7
ear Cr. st Wouth 8/15 $:00 B3 79 .8 T7.8 3 88 T4
5
T
Bt Left Fork 8/15 g.05 83 79 6.3 7640 2 38 7.4
it Brooks Cr. 8/15 | 11:45 | 89 80 6.2 75.4 2 86 7.4
4t Durbin Cr. at Mouth 8/16| 1:00 88 82 S To. 4 82 7
At Left Fork 8/16 L2300 88 83 5.9 74:4 S 82 7€
At Cyrus Branch 8/16 2:45 | 88 83 5.6 0.7 3 84 7.4
rhite Cr. at Kouth | 8/16 | 8.30 79 75 6.5 1. 96.9 1.5 76 7.4
_}At Left Fork 8/16 | 8:40 80 75 6.6 773 1 (7 7.4
) _{ (
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Chemical Analyses of Big 3andy Kiver and Tributaries
Map Lo. ¥ame £ Streem and Dete | Time Degrees F, Dissolved Oxygen Co Alkalinity pH
Locetion of Sample Air| Semple P.Delta] % Satu= PepPemo (MO. puepoma
ration
Big 3andy River
?
Wnites Cr. At Et.] 8/16{ 10:15| 82 78 63 TG .6 2 7e Ted
Fk.
Savege Br., just , 8/17} 1:15| 87 80 5.3 66.8 3 44 7
above mouth - &
Chadwick Cr. 8/171 8:30| 81 75 8.5 T6.2 1 50 7.2
in mouth --.
At Left Fx. 8/17 9:30) 82 i) 6.7 T8.6 0.5 54 B.2
{
Above mouth . 8/17 | 10:45] 85 76 5.9 80.8 0.0 48 7.2 3
Left Fk. 7
Petermen Cr. near| 8/17 1 2:30] 88 8l 4.9 607 5 46 7.2
mouth
() C C C
AN
’ }
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Chemical Analysses of Kinniconlek Creek and Tributeries

~1hb~

ap No. | Name of Streem and |Date | Time | Degrees F, | Digsolved Oxygen (b Alkxelinity pHE
Location of Sampile 4 26 41| Sample | Pepalts | % Satu- DeDeMe ; M0: DupoIE.
7 retion
Kinniconick Creeck
£t Peterville 9/6 11:1§ 90 75 6.2 T2.6 2.5 22 €.2
Above Blacklick Er{ 9/6 1l:2§8 S0 74 5.8 66.8 3 24 6.4
At Elklick 9/6 12:2d 90 74 8.3 72.5 p.5 24 6.9
At Cumstock Br, 9/6 1:530 21 75 0. 75.8 3 26 6.2
Indian Cr. in S/7 9:30 388 74 5.9 67.9 1.5 28 7.1
mouth of,
At Wise Br. 9/7 10:23 88 73 Tal 82 1 30 7.2
Briery Cr. at 9/7 12:00 90 73 8.4 75 1.5 20 6.2
Bitraizht Fk.
At Jorden Fk. 9/7 2:00 g1 75 6.5 T6.2 2 22 5.2
At #utton Br. 5/8 9:39 75 70 7.2 80 2 26 6.2
At Herrington Br, | 978 10:1Q3 75 70 6.9 76,7 1.5 26 6.5
At 014 House Br. $/8 12:00 7Y 71 7 79.1 2 24 6.2
(_; Board Br. 9/8 3G 78 72 7 &. 1 1.5 26 0.2
)




o
2 Chemical Anslyses of Kinniconlck Creek and Tributaries
.p No.| HName of Stresm and Date Time Degrecs F, Dissolved Oxygen 002 Alkalinity pH
Location of Sample 1938 Alr | Sample D.D.Mma |4 satu- PeDVTie | Ko Dapams
ration
Kinniconick Cr, %
At moutn of Indienj 9/13 8:304 €5 i 7ol 82,5 3 28 6.6
Sr, i
i
At Besver Fend. 9/15 1 8:35) &9 70 7.1 78.9 3.5 28 ! 5.6
i
|
At Holly Cr. 9/15 8:404 74 71- 6,7 75.8 4 30 5.5
4t Grassy Cr. 9/15 1 10:501 78 72 8.2 92.8 3 ! 26 6.5
Grassy Cr. in 9/15 | 11:00! 78 71 T3 8B8.3 4.5 22 5.5
mouth of7
Lt Leatherwood 9/15 | 3:001 76 70 7.5 83 .4 2 26 )
¥
At Lietz Br. 9/15 4:00 76 T 7 P77 3 28 5.8
!
At Straight k. 9715 1:30 76 71 6.5 7346 1.5 28 6.8
- 3
Streight Fk. in 9/16 { 1:20{ 80 71 5.6 74.7 2 28 6.6
mouth ofe
T
1
Lt Nosby Cr. 9/16 1 2:15| 80 70 5.8 75.5 1 30 5.5
lat Bullick Br. 9/18 | 3:00| 79 71 8.7 75.7 2 28 6.7
( Varney Br. 9/26 | L ol 7o 70 & (| 6047 3 26 {_ 6.6

)
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Chemical Anslyses of Kinniconick Creek and Tributaries

{7

~146-

dap No. ¥ame of Stream and Date Time Degrees F, Dissolved Oxyzen CPs Alkalinity pHe.
Locatlon of 3ample | 1938 Air { Sample | DeDems| & Sa8LU~ | DePeme | MOo peDems
} ration
Kinntconick Cr,
Straigzht Fk., at 9/13 1:30 80 71 6e4 72. 3 28 6.6
mouth
At mosby Cr, 9/13 2:30 80 71 6.9 78 1 30 5.3
At Bullick Br. 9/13 3:15 79 iis 6.8 7545 1.5 28 6.7
At Varnpey Br. 9/13 3:20 79 69 5.7 63 3 26 6.6
At Blankenship Br.] 9/16 @:00 « 76 69 T2 80 2 S 2 6.8
Laurel Cr. at 9/14 | 11:00 78 70 6.9 76 o5 34 6.9
mouth
At Scotts Br. 8/13 10:30 78 68 6.5 81 1 >4 5.8
At Clark's °r. 9/13 2110 T 69 6.2 68 & 32 6.2
At Laurel Point. 9/12 2310 80O 71 4,1 46 3 36 6.6
At Sgilor Br. g/12 1215 a0 T2 Tel 80 1 32 6.8
At Nolam Br. 9/12 | 11:30 | 80 70 | 6. 67 3 32 6.4
{ : Depot Br. o/12 ¢ {30 | 79 72 6.7 75 3 28 (_ 6.2
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(v
Chemicel ®#nalyses Of Kimmiconick Creek and Tributaries
.p No. Name of Stresm and | Date | Time Degrees F. Dissolved Oxygen COB Alkalinity pH
iocation of Sample Air} Sample PeDeMef #» s3aiu=- PeDelfta
ration
Kinniconick Creek.
At Ter Fk, 9/10] 11:000 79 72 6.5 74 4 26 6.2
4% Bedford Fk. /10 lo:ly 78 72 6.5 74 3 28 6.2
At Bee Br. 9/10] 9:300 T8 71 6.8 7 2 30 6.4
Grassy Fk Of Laure) 9/9 2:45 80 73 7 80 3.5 26 6.2
at mouth,
]
At upper Twin Br. 3/9 1:30¢ 80 73 6.7 77 3 24 6.2 E
:
At 01d Trazce Fk, S/ 11:35 78 T2 6.9 78 2 24 E.4
&t Reyburn bBr, 9/9 | 10:30 78 72 6.5 73 2.5 28 6.5
At Emerson . 9/9 9:20, 77 71 B4 72 4 2o 6.4
At Pipelick Br. 8/16| 10:08 7§ 70 7.9 86 1 30 5.8
‘At Puncheoncamp BrJ 9/19! 1:00 88 &7 6.7 71 3 28 6.6
4t Mekinney Br, .19 2:08 68 66 6.3 TE 2 28 6.5
{- ’ -
g )Mills Br, 8/19 3:20 &7 1) 5.5 K'7O 3.5 28 k‘ Ga9
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Chemical Analyses of Kinniconick Creek and Tributaries

9/21

2p No, | ¥ams of Stresm end Date Time Degress F. Dissolved Oxywzen o Alkalinity | pH
Location of Sample 1958 Alr {3ampis DeDel. | # 882tU~ Dopemi ¥Oo FeD.m.
ration
Kinniconick Cresk

Rock Run, Iin 9/19 3:25 { 87 65 7.1 74 1 24 7

mouth of,
Town Br. in mouth 9/20 9:45 | 63 65 7.9 a2 5 24 6.5
4t Trace Fk. 9/20 9:55 | &3 66 ToG B4 2 29 6.5
lTr‘ace Fk. At Scott 9/20 11:00 65 65 7.7 80.7 4 22 6.6

Br.
it Rugless. 9/20 | 11:15 | 65 64 7.3 76 5 22 6.5,

2
T

At Englishman's Br. 9/20 1:00 | 66 65 7.¢ 82 o5 28 7ol
At McDowell Cr. 2.20 2:30 &5 &6 8.1 88 3 30 7
McDowell Cr in 9720 3:15 | 65 65 8 83 1 26 7

mouth of.
At Spy Run 9/e1 ] 3:55 | 64 65 6.6 g9 1.5 28 7
Spy Eun, in mouth 9/21 4:00 | 64 64 6.9 72 6 24 6.6
AT Montgomery Cr. g/e1 2:10 65 65 6.8 71 - 1.5 30 7

e
L 5_

At mouth. 4:20 64 66 7.3 78 3 3 7.2
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- Chemical Analyses of Tyga rt Creek and Tributsries
zp No., | Name of Strezm and Date Time Depgrees F, Dissolved Oxvygen 002 Alkalinity pH
’ Location of Sample ;| 1938 Alr | Sample | pap.m. | % satus PePilia | HMO. Dopem.
ration
Tyzart Craek
At Flemming Fk. 11/1%  10:10 | 59 48 8.8 75.9 1 42 5.8
)
At Flet Fk. 11/13 10:00 |59 47 8.7 73 2.8 40 i 6.6
) H
At Smith Run 11/1%  10:25 {63 50 8.8 77.5 1.5 24 8.8
Se¢léier Fy, At
mouth of Xoczbeesl 11/10 1:00 [ 66 48 S.E g2 ¢ 652 T2
At Lewton 11/14 2:25 {66 49 9.7 83 o5 70 7.2
At Lewton. 11/6 3:30 {65 50 8.6 75.9 1 110 7.4
At Enterprise 1146 2:20 |86 49 9.1 78 1 52 7
Lt Hayward 11/6 2:15 |66 49 9.5 81 .5 54 7
At Carvien Br. 11/11 12:15 |65 23 8.4 72 2 102 7.2
At Griffty Br. 11/6 4:35 |64 50 8.5 24,1 3 100 7.3
At Stete Br, 11/13 2:00 |68 50 8 52 6.5 110 72
rry Br. at 11/11 -0 {66 50 6.1 , 6 g2 7
‘)mouth of L & L
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Chemicel Anelyses of Tygart Creek and Tributaries

2
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ep No. | YName of Stream end | Daste | Time |Deprees ¥, | Dissolved Oxygen 002 Alkelinity pl
Locatlon of Ssmple [ 1938 Eir 13amplel p.p.me] % satie Do Pele MOs ToDele
ration
Tyzert Creek
At Dry ®r, 117721 9:30 | 59 47 8.5 7L 1 138 7. E
~t Jones Br. 11/13 3:20 70 50 7.8 69 2 140 7.7
At Cave Br, 11/12 ) 11:00 &2 48 8.9 76 ) 140 T8
~t Adams Cr, 11/14 2:25 53 48 8.7 75 1 136 7.8
at DeEvert. 11/14 3:40 5a 48 8.8 7549 0 130 Tl
it Ironm Hill Bridgel13i/14 3100 o2 47 8.9 T4 0 130 7.6
it boss BEr, 11/15 9:15 45 46 8.8 T4 1 126 7.6
At Shores Br. 11/2 9:0C 56 48 8.4 T2 S 120 T
At Kehoe 11/2 | 10:15 |57 48 7.3 62 1 112 7.3
Buffelo Cr. at 11/1 1l:Q0 71 56 g.2 86 1 112 74D
mouth of
At Zornes Br. 11/1 16:10 70 85 9.3 87 i 114 T8
( Carter City 11/1 ( 15 |67 54 9.5 (7 1 7.6

)

114 (;
)
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Chemicel Analyses of Tygart Creek and Tributaries

é;p No.

)

108 (;
)

Name of St esm and Date Time Degrees ¥, Dissclved Oxygen Coy Alekiinity pE
Locetion of Samplse 1938 Aly (Semple | p.p.m. ; % Satu- PePaMe] MO. DPaDelma
ration
Tygart Creek
At Barn Hollow of 11.14 11:00 52 48 8.8 TH.9 1.5 132 Teb
Buffalo Cr.,
At Brushy Cr. 11/14; 12:05 53 48 8 69 1 130 7.6
t McGlone FXk. 11/14 12:10 53 49 8.2 707 1.5 136 T8
MeGlone Fk, Em— 11/14 2300 456 &8 9.5 280.8 4] 134 Ta+6
mouth of,
Smith Cr. At Lick 11714] 10:00 4 7 47 9.2 77 a 144 8
Br,
Grassy st mouth 1141 1:40 | 74 58 5,1 49 ) 70 6.8
4t ¥Kiser Br, 11/1 1:50 | 74 59 5.3 52 5 74 6.8
Leatherwood Cr., at] 11/8 2:00 | 73 54 6.5 60,9 B 28 5.8
mouth .
P4
Three Prong Cr., at] 11/5 2:120 | 73 53 6.6 61 4.8 30 6.7
mouth ofe
At 01& She Br. 11/2 10325 57 49 2.1 59 1 1i2 T3
At Reé Hot 11l.2 11:30 73 o0 8.1 TL.4 1 110 72
{ Lost Cr.. 11/2 | (50 { 76 51 6.9 s 3 7.2
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Cnemicsl Anslyses of Tygart Creek and Tributaries

2>

inap No.| Neme of Stream and |Date | Time | Degreees F. Dissolved Oxygen ) Alkalinlity pHE
i Location of Sample 1938 L£3ir| Sample PeDoms| o smbu- PePeie ¥Co Do[ala
ration
Tyzert Creek
At Littie White- 11/2 1:10}76 52 6.5 59 4 98 7.2
Cak Cr,
Littlie Whitecak Cr 82

at State Road. |11/ 1:05]78 54 9 i 42 7
At Whiteoak Br. 11/2 1:20076 52 7.3 863 1.8 110 7.2
Lt Sugarcsmp Br. 11/3 1 10:00}58 48 6.5 56 & 86 7ok

ALt Brushy Br. 11/3 11:05)58 48 5 .2 44,8 & 84 7

At Beechy Br. 11/3 | 11:15(59 48 5.8 50,8 4 84 7

At Plum Or. 11/3 12:20]60 50 Gad 55.6 3.5 ae 7

4t Warnogk Hollow | 31/3 1:30}70 50 6.2 54 3.5 84 7

it Shultz Cr. 12043 1:40[70 51 5.9 53.2 4 80 7

At HRock Br. 11/3 1:50{71 81 5.4 48 o 76 7
At Lower Whiteoak 11/3 S:00(|72 52 6 54.1 2 80 T

{ C (

) Lick Br. 11/5 8:30] 54 5z 6.7 €0.4 3 BO L Tel

— .
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Chemical Aneiyses of Tygart Creek and Tributaries
Aep No.) Bame of Stresm and Dete Time Degregs F, Dissolve? Oxyzen Co Alkelinity pH
Location of Sample 1938 Aiy | ample PePets | 4 Satu- peoTm, | MO, p.p.m.
ration
Tygart Creek.
At Mouth 11/5 { 10:00 | 61 52 6.5 58 3.5 78 7
Shultz Cr. at mouthj il/4 | 11:55 | 69 49 T 66 3 30 0.8
of,
bt Petercave 11/4 | 10345 | 67 50 2 7S .4 26 5.6
Beechy Er. At State| 1i/4 | 12:00 | &9 50 Ge2 5447 26 6.6
Rd.
b
h
v
n
L) C N C
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T ,
iy Chemical Analyses Of Blz Sandy Rlver snd Tributaties
.ap| Name of Stream and] Date| Time |Degrees F, Dissolyed C» CO2 Total Hardness MO, Alkaslinity
0. | Location of Sample Alr |Ssmpls [DeP.M.} wsatiu~ |p.p.em,]Acidity] in p.r.m. Pebem. $aliy
1937 ration PaDalte CaCOs
Levisz Forke.
Eueli 7k .
Twe miles above | 19/15] 11:00 3 3
Elznorn City ;
Bik=zrn Or., in | 10/30 9:00) 54 48 11.2 96 2 7 20 66
mosth .
Bel:zw Zlkhorn
Ci-7 in fAussellFk.9/15 11:30 3.5 4
Belzw Elkhorn
Ci-7{hs above)} 10/3¢ 10:30} 63 49 10.5 g0 ) S 30 51
4Lt Mzrrowbone Cri 10/3G 1:00| 67 49 11 94 2 7 40 52
In —outh of 11/1¢ 12:30] 48 46 12.6 106 o] 10 48 50
Rusgell Fk,.
Merrowbone Zr, ih 9/2% 9:00] 84 82 1 10
meuiin of
Karrowbone Cr.ini 10G/2§ 11:45| 88 52 9.7 87 & 7 50 40
mo:zh ef,
Levise at Mouth-] 9/27 1:00]| 85 82 7 37 3 8 38 50
cerd, Kv.
At zouth of o/29 9:00]| 82 81 | 7.3 $0 8 5 35 54
Grepevine Cr.
At Torks. 11/1§ 12:45] 48 47 12,9 108 3 8 38 32
nei{ Cr. in 9/11 10:00] {_ 84 7.4 90 ‘. 7.5 76 (=

mov }gfﬁ
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o
=+ Chemical Anslyses of Blg Sendy Rlver and Tributaries
Map Name of Stream and [ Dete |Eims |Degrees ¥, | Dizssolved O Coy Total Hardness MO.Alkalinit:
Noe Location of Sample | 1837 Air | Semple p.p.m.[ waatli- Psp.m.t Actdity {in p.p.m. p.p.m. C&G03
re tion DeDeMe
Levisa Fork
23 miles above 9/1 | =2:00] 94| 86 | 5.9 7 5 6 48 50
Pikeville,
At bridge below 11718 1:001 47 47 O, 75 4 12 54 46
Pikeville
Floyd-Pike Co. 9/13| 9:00] 78 70 6.5 73 4 10 40 46
Line.
At mouth of Bull 9/16 § 11:2G} 79 70 Tel 78 3 2.5 45 44
ar.
At bridge below 8/16 | ©:05] 78 70 5.2 57 4 8.5 44 50
Prestonsburg.
£ mile below 2/18 1 2:20| &8 54 8.9 ge . 3 5 40 48
Betsy Layne
- One miie below
bridsze to Allen]| /18 1:30] 68 54 g 86 4 6 44 44
Midclie Cr. &b 9/16 | 10:15| 78 71 4.3 47.8 35 45,0
mouth of.
At Prestomsburg | 9/17|10:25| 78 | 72 | 4.4 49,7 | 38 47,0
bridge.
Below KysW.Va. 9/17 | 2:35] 75 71 6.5
Gas Sta.
Above Sta. 9/17 2:30] 75 68 6.7 70 4 5.5 74 38
ra
M '_)cr§ in mouth | 9/17 | 8:03] 75} 70 | 8.6 o5 |2 6 78 () 46
of.
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Chemical Ana¥yses of Big Sandy River and Tributarles

dep | Name of Stresm and Date Time Degrges ¥. Dissolved Op coz Toteal Hardness | MO.ALkalinity
No. | Location of Semple 1837 AEir | Semple | D.p.me #82%U~ |D.D.Te Acidity { in p.p.Ms| PeDeTle Calls
raticn PeDeMe
Levisa Fork
Beaver Cr. Below g/22] 9:45f 69 61 4.9 49 11 10 76 48
¥artin, Ky..
Left Beever &t 9/2et 10:10f 70 &2 Tad 76 5.5 12 76 50
Ostorn Er. .
Rt, Fesver 1 mile ¢/20| B3:85] 79 64 8.9 72 6 12 70 46
stove Gas Sta,
Rt. Deaver, just g/e2]| 1:00] 77 96 3.1 ? 4 7 80 44
relow Gegs Sta.
ABEott Cr. et 11/11f 8:15] 32 48 10.3 88 7 14 54 68 4
mouth o&” il
1
Jonns Cr. at Bevinsl 9/29} 8.10| &9 64 Ted 77 3 4 40 60
Er. :
Just below Mets,Kyl 106/5 | 10:30] 82 68 7.2 78 7 8 54 58
At John CGr. Bridge | 10/12] 8330} 78 58 10.2 $8 3 6 52 56
Raccoon Cr. st 10/% 1:00] 82 78 6.5 77 4 6 52 48
Zetulon, Ky
Just below East 11711} 12:15{ 59 52, 10.9 98 3 6 50 39
Foint
One mile above 10/21] 9:30| 63 54 B.4 79 4 4 43 80
Peintaville
At 17 alks 10/21 11:4({ 65 | 56 7.5| 68 L 3 8 46 (o8




[=3
0,
—
’ Chemicsel Analyses of Big Sandy River and Tributaries
- 1
{fop] Name of Stream and Date [Time Degrees F.l| Dissolved 0O, 002 Totel Hardness | ¥0, Alkalinity
f0.| Location of Sample Air Sample] DeDeTaf #S8tlu-| p.p.m. | Acldity} in p.p.md p.p.m. Cally
ration DePelMe
Levisa Fokk.
&% Hiver, Ky, 10/28 | 3:10( 73 80 8 78 4 5 60 T4
I?aint Cr. At Jenny ;10/25 8:30( 55 49 8.9 76 5 7 127 72
{Sr.
Peint at mouth 16/21 | 11:30| 65 56 2.1 18 19 £21.5 110 108
At Zlchardson 12/7 9:45| 32 33 15.7 110 1.5 17 84 80
At mouth of 12/6 2:00) 28 30 15.4 96 ) g 54 101
Shannon Br.
Levise st mouth i2/8 8:00! 28 31 13 91 4 i7 56 99
Lick Cr. middle 12/6 Fi1:15] 29 34 20,5 150 o 13 71 ilo
sectlon.
Nates Cr. at mouth | 12/7 10:00] 34 33 13.5 93 3 W11 58 94
Toms Cr. upper 12/7 5:10] 32 33 12,5 a7 3 18 &2 56
section -
Toms Cr, lower 12/8 9:20; 34 33 13.7 96 2 65 110
section
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STOCKING POLICY FOR STREAMS OF THE WATERSHED
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PREVIOUS STOCKING

STRELN STOCKED SECTICN OF STREAM DATE KIKD NPUMEER LHZRE OETAINED
Russell Fork Nesr Elkhorn City 10/27/36 Ln.B 1,131 Pikeville Ponds
" " Below Elkhorn City 10/27/36 Lun.B 1,034 " t
L " A4t Elkhorn ity 16/27/58 LD 1,260 L "
Levise Fork Near mouth of Srape~ |210/27/36 | Lm,E 1563 u u

vine !
Levisas IXK. Kesr Fish Trap 10/27 /38 Lz.EB 1,330 n #
Levisa st #11lard 16/27/36 | Sm.B 1,700 “ v
Levisa Sheloy Junction 10/27/36 Sm.B 2,400 o u
Johns Cr. Fezr Meta 10/27/36 SE.E 1,444 " "
Russell Flk. Elkhern City teo Va, 1937 Lm.B;Sm.E 1,350 " "
line
" " Elkhorn City to 1937 g “ 2,550 " "
Belcher
" " & Leviss Belcher to Sheltby 1837 " " 3,400 n "
Leviss Forks to MNouthcsrd 1937 u ® 4,600 u i
Shelby Or 1937 u o 2,000 n "

{

douth to Vim{e

(‘\

)
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SREVIOUS STOCKING

STREAM STOCKED ‘ SECTION OF STREAM DATE - KIND Ngjw"aﬁ WHEKE OBZAINED
3
ussell Fork E Entire i. 10/16/38 ' L. B 2,615 Pikeville Ponds
i
1
levisn Fork Il Forks to Shelby 10/19/38 Lim.E 3,580 " "
e T
; i
3
m " | Shelpy to Pikeville ir 10/20/38 Lx.B. ‘! 800 " o
! %
" " ! " " 10/20/38 Sm.EB P 883 " "
: i
Fussell Fk. ;  Lower section } 10/28/38 Sm.E . 7,880 " N
e z
Shelby Cr. :  Pike Co. | 10/28/38 Sm.B ' 3,500 " "
§ ! !
| e
Levise Fk. bt " 10/26/38 Im.B | 6,374 & "
: L
Knox Or. I Pike Co. ! 10/21/38 Sm.E. Poomev n "
1 i i
u 11 i (1] 1t t (1] Iam.E 528 1t 1"
1 i
iH n " " ! 111 Sm-E !i 3,000 117 111
— i T
Kinniconick Cr. GCentrel section $10/10/36 Lm.EB. , 1,020 hshlend Hatchery
H i
“ " Lewis Co. 5/30/38 Lm.B ! 1,200 # »
) 1
Tygart Cx-..t Red Hot C 10/10/36 Tm.E- 239 1 " "
1
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PREVIOUS STOCKING

Stream Stocked Secticn of Stream Date Kind Nﬁumber ¥Wnere Obtgined
Tyzert Creek ! Kehoe 10/11/36 Im,B 2,250 Ashlend Hatchery
i
T
:
" " sntiock 110/11/36 Lm.EB 1,200 " ®
, - i
" " ; Legtherwood ! B D 2,350 | meeemmmmmmm e
A N Cliwe Hill %3.0/11/56 : Lm,E 720 Ashlend Hatcnery
i !
u " E Carter Co. !1.0/29/37 Bass 470 " "
b !
i T
" . nooon 110/29/37 Bresm 500 " o <
- 1
! g " ! 110/29,/37 Bags 450 " "
: |
i
" " v " 1L0/29/37 Bream 500 W v
" " 0ii¥%e Hild 110/29/27 Bass 2,200 " ¥
i
i " ; Certer Co. ————n ] me—eea " n
" m | Iron Hill 9/29/38 Im.B 1,200 " "
:
!
" " [ antiock 9/29/58 Im.E 1,080 g n
b
i .
( N C C C
' )




Guide to Yables VWhich IMollow

LENGTH IN HILES refers to the entire length of a
stream unless another divlision of the same stream
io given, whereby, 1t refers to the distation in

the entire =section only.

AVERAGE wWIDTH, This is the average for all stations

and does not refer to any particular point.

AVBHRAGL DEFPIT, Readings In the table are for the
average of the entire stream or section of a stream.
At a plven station the average depth is secured at
one-nalfl of the distance between the one shore and

the middle, at the mlddle, and at a point mldway
hetween the middle and the opposite'side. The readings
are added and divided by 1 more than the number of

regdingae. Yhis ja to allow for O depth at each side.

BOTTOM. Abbreviations used

Rue Rubble, a term applled to irrepular stones‘rangw
Ing in size from an egg up Lo a boulder a foob in
diameter,

Boe Jlouldirs
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Gr. Gravel

Sa,. Sand

POOL GRADL
5 refers to size, T to type, and I' to f{requency
of pools

Slze

le Pools with average width or length nmch greater
than the wldth of the streame.

2 Pocls having a length equal to the width of
streams

Se Pools shorter than the width of the streams.
Type

l. Decp exposed pools containing a great
luxuriance off aquatlic plants harboring a rich fauna;
or decp pools with sbundant shelter,

2e FPools intermediste in depth, cshelter, and
plant ebundance.

3. Shallow exposed pools without shelber.
Frequency

L. IMore or less contlinuous pools -- about 75%
to 25 relaticn of pools and rifiie area,

Ze D0 = B0 relationship betveen vools and rapidse.
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e Pools infrequent with long stretches of shallow
water.,

By giving the entire combination of the above
in the tebles, 1t is believed that a better stream
picture will Le presented then had the combinations
been reduced to A, B, and C grades.
Example, S3ToF 3, |

S refers to the slze of the pool and 1 to the
grade whlch has been placed on the stream so far as
the size 1s concerned., Thus 541 meams that the pocl
has an average width or length nuch greater than the
width of the stream,

Referring to :the above example, To meams that
the pools are intermediate in depth, shelter, and
plant abundance.

Fz of the example means that pocls are infrequent

with long stretclhes of shallow waber.,

ABBREVEATIONS USED IH STOCKLHG LIsT
SmeBe Small-mouthed Bass

Limel3e Ldrgenmouthed Basgs

K. B. Hock Bass or Gopple Lye
Coeds Calico Dass

Bede Blueglll Sunfish

=164~



[z‘l’ i [
©
)
P
- | N S’u' L thl Average
Cen W £ Tribut To| Section grveyed eng ve .
hep Noo | Neme of Ltrea m |TFIDRLETY ! 2@%5 in Widths Depth | Veloclty Vegetation
Miles
1 Elkhorn Cr. Russell Fk Entire 7/27 27 25! 10" Rapid Common
Besver Cr. “ " " 7/28 5% 1 & 6" " l no
: i
i =
1 Ferrell Cr. " n Mouth to Abner | 7/28 4z | 5 ot E Lo \ Gr. SZ $,T4F5
Fika ; %
. — } ' - .
| 1 ¥zrrowbone Cr. o 2 Enitre 7/28 113 | 10°f s" Sluggishl Hare ?{?. F_.:?n 3:1zF5
e |
K}
1 o
R Russell Fk. Levisa Fk. Va. line to 7/26 3% | 70" 31 Rapid | Common Ru. Be. SlTlfl
Elknorn City i Gr. Sa.
1 " " ¥ i Elkhorn City to | 7/29 g% | 80 2Lt Hodersate | Rare Ru, Br. | 51%2Fz
? Warrowbone Cr. l Sae 3§
. 3 ® " i " Merrowbone Cy. to] 7/3L 4 80 gt " " Grs Se. | S{TFy
| mouth. i 2
: 2 Feds Cr. g Entire 8/5 7 41 2% ! Rapid Common Gra. S_Aa. S1:Fa
2 Big Cr. n " Entire 8/2 6 | 3 " " Rere Gr. Ru. | SgTafz
Sae 3
2 Lick Cr. » b Mouth to Road Fk.| 8/6 5% 5! &% " " Gra Rja. 5:TzFs
H £
———— __.:q.
2 Grapevinelr. .on " Entirs 8/2 6% 4® 3" " " Gr. Ru., | SzTzFz
A :
- c gr. Sa. | S,T.F
o Levisa Fk Big Sandy Va. line to g/12 365 i 85! 21,4 Moderate ommon e 1535
Forks. .
3 Greasy Cr. Levise Fka Entire 8/27 6% 6! &% | Slugzish Rare
L. 7 I S M
1

) p

ol
'E:'\
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e
3hade| Game Fish Degree Fish Section to be Miles in Hemarks
_Present Fished { Recommended Stocked Section
Good  [Sm. B. Im. Lignht None
Be
" LmeB. None H
[#] None 1] b3 1
Faif | Lm.B Light "
" Lm.B. Sm.3 | Medium Sm.B. Entire 3% Annuelly
PDa
" " " Heavy SM.B. Lm.B. # 8% " ,
o
—i
Poor |Lm. B. Medium Lm. B. " 4 Biennially
Good None None None i
1 Lmo B. 1" 1
1t None i1 "n
Fair u " it
" Sm. B. Lm.
B, Pp. Heavy Sm.B.Lm. B.| Entire 30% Bienniallye Natural
" : Spawning, goof.
None None None
™
} ) )

M)



.v——’— . m— —
et Noe | Name of Strea m [Tributary To| Section Serveyed | Date |Length Average
* i Width) Depth | Velocity| Vegetation| Bot
Miles
3 Upper Chlose Levisa Fk. Mouth to Et. Fk | 8/16] 43 3t 4" Rapild Algae Gr. H
COmTmOn

3 Snelby Cr. Levisa Fk. Mouth to Hobln- | 8/181 8 20! 1.,5" | HModeratd Comnon wot
son Cr,.

3 n o " " Robinson Or. to| 8/18| 73 17! g Mode:aid Rare w

Virgie, Ky. T

3 n u " H Virgie, Ky. to 8/18 | 13 at 4" Rapid Rare - Gr.o]
Source.

3 Long Fk. Shelby Or. Entire 8/26 | 113 gt a" Moderate Common Gr,

: Ru.

3 Indian Cr. Long Fk. " 8/26 | ©% 4 ot " " Gr.

3 Eobinson Cr. 5helby Cr. Koutn to Little | 8/211 8% 3 4" " Alzue Bo.

! Fko

3 Island Cr. Levisa Fk Mouth to Lomg Fkjp 8/18; 7% 3t 5 Sluggish Common Sa.]

3 Levisa Fk. Big Sandy Forks to Pikeville 8/31 | 12% ila4! 3,2! Hoderate | Rare Sa.’

3 " " " ¥ Pikeville to g/z | 11% |135! 1.5 3luggish | " Sa.j

Floyd Co. lins : 3

4 Eud Tr. Levisa Fk. | Entire 9/14 1 14 91 g" Moderate| Cormrmon 5.

4 Little Mud Cr. Hud Yo, Houtn to Wolfpen i 9/14 g 71 4" Sluggish LA n 4

4 Toler Cr. Mud Or. Mouth to Left Fk.l 9/14] 73 8? 4" " "o "

-167-



- Shede| Game Fish Degree Fish 3ection to be Miles in Remarks
Fom Pool Present Fished Recommended Stocked Section
Grade
fu. 55ToFgo Falr None None None
5,ToFg Good | Sme3. Lm.B¢ Medium , Sm.3. Mouth of Robin-{ 6% Biennially
zon Cr. to mouth
5oT2F5 Fair im.B Lizht Stocking nolf recommended at ghis time
Ru, |S3TgEx— |CGoed | Lm.B Light Nomne -
Good Nonw None None
Se. 82T2;2
Ru. 83T3F3 Fair None None Mone -
D
i
Gr., 83T Fg Good | Lm. B, None None
. 1 n 1
Gr. ST 21: 3 Kone
Gr. | 817,F, Falr {lm. B, Medbum Sm.B. Fks. to upper 7
ghioe& Ecrd Br.
gland Ur.,
Gy, $;T5F2 Poor iSm,B. Lm.B.; Light None. Btocking:-Not recommended ot fhisrddme
Sa. | 8,ToFg Fair {SmiBi Lm.B.| Light None Serves a3 an excellent nursey ptresm, Natural
- spawning adegquate.
" 53TzF 3 Good | None None Nonse
] x s fn i 1 n
Saksts
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2o Ne. | Hame of Ltrea Tributary To| Section Serveyed Length Average .
g Re. 8 - N e el Depth | Velocity| Vegetdtion! Bottom
Hiles
Prater Cr. Levisa Fk. Mouth %o 8/131 7 3! 2% Rapid Alzae Gr. S8
4 Johnson Fke.
Begver Cr. Lavisa FX. Mouth to Fks. 9/20 1 7 10! 1ot Sluggish Common Gr. Sae.
[ 3]
Rt. Beaver Cr,. BeaverCr. Entire $/2L ! 37% 10 o Moderate] Rare Sg. Gr.
1"
Caney Fork Rt. Beaver Mouth to lick Br. 9$/25 ) 12 6! e" Rapid | -&lgse. o4 Or. Ru.'j
Sa. R
“ Left Beaver Beaver Cr, | Entire 9/20 | 30% gt g" ¥oderatel Common Gr. Ru. E
“ Bull Cr. Levisa Fk. | Mouth to nt. Fk. !} 9/15 7 Dry .
31
7=
" Cow Zr. Levisa Fk. | Entire 8/10}| 5 47 24 Moderatel Common Gr, Hu.
“ Middle Cr. Levisa Fk. Mouth to Colie,Kys 9/15 14 10! g Sluggish| Common S3g. Gr.
“ Left Fk. of Middle Cr. | Mouth to Caney Crf $/7 |11 gt " " n f u
Middle Cr.
o Spurioci Cr. siiddle Cr. | Mouth to Conley Br.9/7 7 &t 4" u f n "
o Le visa Fk. Big Sandy Pike-Floyd Co. 9/9 13 134 2.5 Moderate Rare Sa,. Gr,
Fi0g, bR mquth of
. " n [T 1 Frém Beaver to
Abbott Cr. 9/16 | 18 147 2.3 " u woou
5 Jopns Cr. Leviza Bevins Br. to g/24 | 18 12 a" Moderate| Abundant | Ru. Bo.
; _ Source. ‘ ~ Gr. Sa.
) H 1 R

J
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Game Fish Degree Fish 3ecticn to be Miles in Remarks
: Pool Present Fished Recommended Stocked Section
| Crade :
§SST3F:5 Good | None None None dpstly Dry
I
8,TF,, Fair * Light " Stocking not recommended st this time,
! i
it 1] T 13 ”? 1 tt "n 1] 1t i
'SlTEFS Lm.B.
SBTSEB" iSOOd None None Hone
‘| Paiz | Lm.B. u n. Stocking not recommended st this time
SeToFs J
Good None None None Dry
S3ToFz | Fair © Lm, B, " " i
SpTzFy  fGood Lm.3. Light HNone Stocking not pecommended at this time
SoToFs Good | none nonse "
SZT3F3 " n it 1]
S,TzF, |fFoor Im. B. Hedium None Not at this
\ time. f
Poor | Lm. B. " L¥.B. From Cow Cr, to 7 Annually f
ST F Prestonsburg.
5,ToF3 Good | Lm. B. 3m. Liznt Y¥one Natural spﬁwning adequate.
- B.
! , ]
i\ 5 N

WL PR BT e o e s s an o
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2o No. | Hame of Strea m |Tributary To Section Serveyed | Date |[Length Aversage
1937 Miggs Widthy Depth | Veloecity!| Vegetztion} Bottom
= Jonns Cr. Levisa Fk., iBevins Br. to 9/25 | 19 15t 10" | Moderats |[Abundant Gr. Ru.
Sycamere Cr. ' Sa.
. Johns Cr, n # Sycamore Cr. to 10/6 1 17 21! 1.5 ® Common Gr, Ru,
' Dicks Cr. Sa.
Joans “r. " n Dicks Cr. to 10/11 | 15 241 1.5' | Siluggish w Sa. Gre
" Mouth
Raccoon Cr. Johns Cr. Entire 10/1 | 11 gt 6" | Noderats » Sa. Gr.
N Brushy Cr. noon Mouth to Forks. | 10/5 | 11 3! R " n Gr. Sa.
. Brushy Fk Brushy Or. | Mouth to Little | 10/5 8 Dry |
Br. =
T
“ Buffalo Cr. Johns Cr. Entire 10/7 |1l Mostly Dry ;
A Abbott Cr. Levisa " g/10i 7 4! 3" | Rapid Common Ru. Gr.
; S8,
. Little Paint Cr, | Leviss Fk. | Mouth to Rt. Fk. | 10/i2| 4 Hostliy Dry.
u Paint Cr. " " Mouth to fka. 10/22 | 20% 15 10" | Moderste | Common Gr. Sa.
u Little Paint Cr. | Raint:Cr, Entire 15/14} 15 g! 5% { Rapid Hare Gr. Ru.
Ba.
» Open Fx » n # 10/131 14 5t " u " Ru. Gr.
1 Mudiick Cr. " " Joss Cr. to 10/13 | 10 3t p" | Hoderate; Algae Sa. Gr.
N Mouth Mda
= . 1 [
/ ’ ) ]



Shede| Game Pish Degree Fish 3ection to be Miles in Remarks
Scol Present Fished Recommended Stocked | Section
Srade -
S 1 ToPy Good | Lm. B. Sm.! Medium Sm.2. Lm.3 [At Bent Br, &from 9 Biennialily
. Macks Br. to
S LET-= g iy iy =g CJ» L)
51T2F2 Good | Lm. B. Medium R.B. Im.B., %ntire 17 t
SH¥. B.
S31ToFg Good v Light Lm.B, n 15
32T3F5 Fair Im.B. None None
—— i Good | None None None B
S, T, F.
&3 3
1
n ] 1 n -~
=
B |
Fair‘ it i "
35ToF3 Good " " "
1 # n 1t
S3oToF s Good | Lm. B. Lignt None Stocking not jrecommended at Ehis time :
. .
SEI2F3 " Mone None i
SoToFz n 1 n n )
SfeFs | ow La.B, Light C
— _ —
A ' ;
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—

——— ._.-w—__—-.a‘i — i M g - .- =
Len No. | Hame of Strea . Tributary To} Section Serveyed | Date |Length Average
: in #idth Depth | Velocity| Vegetztion| Bottom
Miles
6 Jenny Cr. Paint Cr. Mouth to M1ll Cr.j 10/15] 15 6t 3" Moderate| Common Sz, Gre.
6 Toms COre. Leviss FX. Entire 10/191 13 &t 3% 1 "
{Upper part) Gr. Sa.
& Greasy Cr. # " Wouth to Lick Br} 10/20 8 4! 3 Rapid Common Gr. Sa.
Ru.
& Levigs Fk. Big Sandy From Abbott Or toi 10/18| 18 189! G431 Mederate Rare lSa. Gr.
Buffaliolr.
& 4 B »@ Buffalo Cr. %o 10/25] 12 1se! 2' | Moderate! Common Bu. Gr.
Lawrence Co. Line Sa. Bo.
7 Nates Cr. Levisa Fk Mouth to Bvana Fki 12/1 7% 3 g Rapid Algsse Gr. Sa.
Yy
o
7 Georges Cr. " " Entire 11/30| 13 71 &" " " Gr. Sa
7 Griffith Cr. # # " 11/24; 8 71 8" " Rere Gr. Rib.
7 Lick Cr. " " ® LL/27: 10 10! 1" " Algee Ru. Gr.
Bo. Sa.
7 Levisa Fk Big Sandy Jonhnson Co. Line | 11/25| 163 | 202! 2.5 | Moderate| Rare Se. Gr.
to Grifrfith Cr.
7 1t n nooow Griffith Cr. to 11/26) 9 253 8,7'} Siuggish| hare 3a. Gr.
mouth of Levissa. Ru.
. h ~ : I'r
—~ 3 4) :
- ' D x



Shade| Game Fish § Degree Pish 3ection to be Miles in Remarks
‘ool Fresent Fished Recommended Stocked Section
rade
2Tl Good |None None None
. n n " 1
2Ta¥s
5’1‘31"'5 Fair n n 2
1T1F1  jPoor |Lm. B, Light m. B.,B.0. |Bast Point to 5% Biennielly
i o heTallilhal |‘l"-
TF Fair |3m. B. Medium Sm.B5., Lm. B mouth of Buffalg i
Rial-ar Im. B. to Toms YT. 5% Armually
3 ZaFg Good | None None None
SgIoFs |Fair | hone None Nons T
T,Fs {¥eir |Lm.B. " "
51ToF5 {Good | LmaB. Medium Im.3. E.C. [Mouth up3/4 mile 3/4 Annually -
51T2F5 | Poor -— Light None I
_Bac}c- Poor | Lm. B. Medium Lm.B. Co.B | From Gallup, Ky g Biennielly
water to mouth of
TTom FHileBry
dam.

PUURIUNIIY DU
.
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~ . . -
g ] - T L F_— - r— ' -»———--——...T—- _ ‘?
ien ¥o. | Name of Strea m Tributery T¢| Section Sgrveyed Date Leggth _%ve;age
. Miigs Foidth] Depth Yelocity| Vegetation Sottom
™ _"q'*—“ﬂ—‘*““——ﬁ-—.___""‘-_m——-—,_q_
Tug Fork Big Sandy Ey.~Ve.Line to 6/16 24 1125 3,371z Moderate { Rere - Gr. Ru.
Blackberry Cr, Sa,
_ L
Tug Fork u 1 Blackberry Cr. to
Wililamson,w,Va 6/8 155 | 125  [1.25! i¥oderate | Rape Gr, 3a,.
: S
Tug ©ork . " Williumson to 135 |1.5' iModerate Rare Mestly
N Steep Br, e~ 3and
Knox Cr, Tug Fork Entire secticn in 11-10" | Koderate Common Eu. Gr.
Xy, Bo. 8a,
! L] ; |
Peter Cr, Tug Fork Mouth to Doty 5/31 } 8t i 38 low ’Moderate I Rare Gr, &£y,
Br. 1 Sa,
1 fr———d ] N
Hight Fork of Peter Cp, From Zain cr. to § 6/2 g 55 1 11 4" Rapigd ! Rare Ru. tr.f
Peter Cp, Ashlick Fix, f =~
——— ] ———._i\}\’——ﬂ*__l\ !
Blsckberry Cr. Tug Fork Mouth to left Fy | 5/27 7 i 10 3¢ Moderste ! Rare Gr. Ro,
I
Pond Cr, Tug fork Mouth to ¥ullen Fi.5/23 | g
Bleckberry Fk, Pond Cp, Entire | 5/24

Rockhouss Fik,

Mouth to Long
Fx.

Long Fk to Eoed
Fux,

5/26

Mouth to Mifdle
E.

Wolf Cp,

IMouth to Pigaonf

roost Fi,

oy

Moderate

Hare

——




Not enough pc#l area for stec

iking purposes

Shade| Game Fish | Degree Fish Section to be Miles in Remarks V
Pool Present Fished | Recommended Stocked Section
Grade
8yToF | et Sm.B., Lm.| Light Kone, See discussion of
B. Tug Fork. !
s T p Poor " T iMedium ", _1
“17e e :
SszFs POOI‘ " 1 Light 1
— |
Slleg Food Sm.B., Lmp  {¥edivm Sm.B. Entire region if this stream 1is Opened to fishing.
cor Sm.E. Light “one.
SoTe¥s
S172Fs  Bood. | None, None. None.
Bz TxF P .B N . :
54553 oor. | Lm.B. cne. Nonse. Not enouzh water to
stock.
32T3F3 Pcor, t t L ] n ] 2
SSTSFS Fair, n " N T
SoToFs | Good L Sm.B g
gt2fs | Goo m.B. Sm.B.] Light Nohe Natural spawnfing adequate.
32T2F5 Féir. ¢} " it [t] n " n
Good., | None Rone None
3
2%5"5  ratn  |Tm.m. " n

)
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- ' - :
ien He. | Name of Strea m [Tributary To| Section Serveyed | Date (Length hAverage
) in Vidth Depthl| Velocity] Vegetation] Bottom
Miles
q Wolf Cr. Tug Fk. Pigeonroost fk.to
Mesthouge Fk. 5/6 7 15 &" Rapid EKare Gr, Ss.
§ Pigeonrcest ‘k. | Wolf Cr. mouth to Hobbs 5/% 7 1l 34 Modepate| Commen Gr. Ru.
I‘.k-
Q Emily Cr. Wolf Cr. #quth to Roost Bry 5/9 23 12 gn " Kare Gr. Sz.
ﬁ Elk Cr. Tug Fk Entirs 5/19 5 1 5" Rapid Common Gr. ku.
q Rockcagtle Or. eoon Mouth to Little
Lefirel Cr. 7/13 7% 32 8" |Moderate | Common Sa. Gr.
R ! B Little Laurel Cr.| 6/20 | 10 36 7 " " Gr. 3a.
to Middle k.
8 Rockhouse Fk. Rockesatle Enitre 6/26 | 17% 15 a o Eare She Gr/
Cr.
9 ¥id dle Fk. Rockcestle 5/10 | 15 17 | st u " Sa. Gr.
Cr., Entire.
9 Coldwater Fk. Fockeastie 5/20 | 14% iz &" " * oo
Cr. L
G Tug Fi. Big Sandy Steep Br,. to 5/19 Loma 130 1.7 u Rare Sa. Home
Buck Cr. ; Gr.
g Tug Fk. v Buck Cr. to Calf | 5/17 | 13 137 2.17 " " Sa. Gr
Cr. Bo.
g Tug Fk. woom Calf Cr. to 4/26 | 12 155 2.91 n “ Sa. Some
Rockecastle “r. Gr.,Bo.
)
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53hgde Game Iish Degree Fish 3ection to be Miles in Remarks
Pool ' Present Fished | Recommended Stocked | Section
Grade |
‘Fair None None None
SaTaf 3
“331'5F3 Fair | Im.B. None None
ssTst, Poor Im.B. None None ﬁ,
SpTaFs Poor | None None lone i
I Fair | Lm.3, Sm. Lizht HNone
SoToFs B,
SoTok Fair | Lm.B, Sm. Medium Sm. B. Frem 4dbphe Br.
B. K. B. to Petercave Br, 5
S53TzFz : Fair { Lm.5 Sm.B. kone kone
SlT2F3 Fair n n n i
52T3F3 Good n 1 It 1
SlTBFS Poor 5m,B. Lm.3] Li.nt None Ses disaussgion of “ug Fork S
Sunfishes .
Sngﬁé Faip " u n n
SlT F Faip u " ] n
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cen No. | Beme of Lirez m Tributary To| Section Serveyed | Date (Length Average
E in Widtn Depth | Velocity| Vegetation Bottor
Miles
[ Tug Fork Big Sandy Clifford to 4/28 5% 200 2,2' | 3luggisnh | Rare dostly
Locks Sa.
1o i " " " Locks to mouth |4/29 5% 210 5.5°¢ H i Sg.
] © Big ®andy Ohio Forks to moutn |4/20 75 223 6.9! " » Sa.
of Blaine -
) Bizine Ur. Big Sandy Mouth to Falls- |4/25 7% 507 | 2° soderate; Hare Sa. 2cC
burg. tr. Ec
3 Elaine “r. Big Sandy Fallsburgz to 4/21 |9 52 1.8! " " Common Sa. Gr
Christmas Ru.
| © Blaine Cr. Big Sandy Christmas to 4/30 12 45 1.4t " n Sa. Gr
Proaperity =
=~ 7
LS Bizine “Tr. Big Sandy Prosperity to 4/26 |12 24 104! * Rare S8a/ Gr
Marthe
L = Upper Laurel Cr. | Blaine Gr. | The lower 3 miles|5/4 g 14 g " Common Gr. 5=
Bo.
L9 Lower Laurel Blaine Cr., |The lower 4 miles 5/2 g 18 Il " " Rh. 37
Sa.
1 9. Hood Or. Blaine Or. |Lower 2% nmiles 5/1 11% 15 &" " " Gr. S
{9 Bushy Cr. Blaine Cr. |Mouth to “esr Br.j4/26 |10 9 3% w " Gp, ©
\[ -] Little Blaine Cr. | Bleine Gp. |Central Section |&/24 1z 9 4" u Rare Sg. G
& {Cat Creek Blaine Cr. |Mouth to central .
\ section of both F!Ls.?/g i3 t+ ¥ " “ Sz. 5.




- -
(. 4 a
\T - - ""i
Shzde| Game Fish | Degree Fish Section to be Miles in Remarks |
‘ool Present Fished Recommended Stocked Section
.rade ) . :
-1 ToFs (Foor {Lm. B. Sm. Light Sone See discuassidn of Tug ‘ork
- ] :
ack Poor 1" n ] u
water .
* Poor " " Medium Lm. B. At, and above
J ToﬁfEeOf Blaine 1
12F3 f Poor. " " t None This ereek shoyld not be stocksd until it is cleared
] of—tts—polintiony——0il end-brinewater)
TQFS Good. n 1 Light % n 1 1 " 1 n " HooH ,
i
]
TQFS 1 GOOd 1t it Light HI
;
ToFs ) Good " " Very light " Section heavily polluted
IoFs ! Good " " None " Kot enough pools
1¥s l’ Good " . Light " Katurel spawning adequate
T2F3 I Good Il " ] n 1 ' 1 "
_ )
TQF;S i Fair. None None None
i E'S !
S 1' Fairp None None Nonse
JiaFg - [Fair | 1. B. None None
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Shude| Game Fish | Degree Fish 3ection to be Miles in Remarks
Pool Present Fished Recommended Stocked Section
Grade
Poor |LM B. Sm. Light Im.Bas B.C Entire 8%
B.
SoTotg  |Poor |Lm.B. Light None.
i
$1T)Fg  1Fair |{Lu.B. 1.3} Hedium Lz.3
—_— Pike Bh.C Entire i6
SlTlﬁ2 Fair it 3 it u it 10 1
- Good " f " Sm.B. ReBs " 12
51712
: 1
51TeFs Poor |Lm. B. Light None Natural spawnipg adequate
Pickerel :
bZTSFS Fair Nene None ¥ene i
3
55738z |Good Kone None None
SzTzFz IFair None None Hone
5. T.F Good Lm. B. Sm. | Medium Sm. B. Enites 10
315101 B. Pike
51%F2 {Good " " Light wow Entire 4k
BgeS.3R.B
SlTlE‘3 Good n i Medivm 1t 1 n
3pTaF3
Good " " Light None
—
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zn Ne. | ame of Strea m |Tributary To Section Serveyed | Date Length Average
X — in Width Depth | Velocity| Vegetation| Bottom
Miles
|9 Big Sendy Onio ¥rom Blaine Cr. | 4/15 | 8% 240 8.8' ] Sluggishi very rure | 3Sa.
to Lett W. Va.
& 1) | Bear Creek Big Sandy Enitre 4/14 1 8 10 Al Moderate ;| Common Se. Gr.
Twrart Cr, Ohio ¥outh to Plum “r. ] 10/21} 18 40 L.5'" | Sluggish| Common Sa.idud
I 2 —_— Gre
Tygart Sr. Ohie Plum Cr. to mouth | 10/18| 10 44 2.2 | Hoderate | Common 3a, Gr.
U of Cub Run Mud. Ru.
Tyzart Cr. Chio Cub hun to Leatner-10/17| 12 38 2.5t " R Gr, Ru.
v wood Cresk Sa.
" Semaltz Yr. Tyzart Cr. | Mouth to Bry Fk. | 10/i2 8% 8 &' » u Gr. Sa,
Rue %
“ Wniteoak Cr. " " Mouth to Stockum | 10/14| 63 8 3" " o Sa. ur.
Bre.
. Leatherwood Cr. " " ¥outh to Smith Br.i0/19; 3 6 3" " Abundant Sa, Ur.
. Three Prong Fi. # " Entire 10/18 ] 7% 9 an " " Gr. Sa.
- Pyzart Cr. Onhio Leatherwood Cr. tp
Iron Hill Bridge. | 10/11 ¢ 10 40 2.5¢ " " Gr. Sa.
13 Tygart Cr. # Iron BEill to 11/9 4% 30 1.8 " " Gr, Eu.
Elk “r. oa,
“ Tyzart Cr. " Elkx Cr. to Jomes | 11/10:¢ 9 32 1.5 " Rare Ru. Gr
Br, Sa.
. Tyzart Cr. " Jones Br. to 11/12{ 6% | 35 1ot " ! Gre Sa
0llive HIll

D

)




S > | T
. 2n Ne. | Neme of Serea m |Tributary Toi{ Section 2¢rveyed Date |Length Aversge
: in Width Depih | Veloclty Vegetation] Bottom
. Miles
.,.___-.—‘-\iu‘— . s n 1 . e
Tygart Cr. Ohio 011ive Hill to 11/130 73 20 8 Kodersate Rare Sa. Gre
i3 Flet FXe
" Soldier Fk. Tygart Entire 11/10! 8 8 4" " ‘ " Gr, Sa.
Ru.
. Smoky Valley Cr. | Tygert Lower 11/15] @ 10 4" " ! t Gr. Bu
I ,
A i T
" Buffalo Or. " Mouth te Carter | 11/1 7 22 g% " " Sa. Gr
City fa.
“ o H n Carter City t& 11/1 a% 14 5" " " Gr. Sa
Jordan “k.
. Grassy Cr. Buffalo Mouth to Higger | 10/30, & 6 gt u | Blzae Gr. Sz
Hollow ’ )
|
iy Kinnlconiek Cr. Onio Youth to HcDowell 10/5 6% 78 1.5¢ u Common Gr. Ru.
. Cr. Bridze. Sa.
“ Kinniconick Cr. | " McDowell Cr. to 19/6 12 63 1.9t " b Rue. Gr.
: Pipe Lick Br. Bo. Sa.
- Kinniconick Cr. " Pipe Lick Br. to 10/7 95 51 2.3 u 1 Cr. Ru.
Hamilton Br. Bos S&.
- Zinniconick Or. " Hamilton Br. to 9/23} 9 48 2! " # Ru, Gr
Long Br. 3a. Bo
| .. Indian Cr. Kinniconick | Mouts to Cooper 9/8 Q. 8 an u H Gr. k=
Fk- . i Sa'
. Briery Cr. " Mouth to Straighi 9/7 6% 4 et Rapid Algse gu. Gy
) Br. Oe
. N B I
Straight Fr. u Youth to 01d 9/13| 8% 6 13" lioderate Ru. Bo
3 ) House Br. . — | S



Incdel Game Fish Degree Fish Jection to be Miles in Remarks
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Pool Present Fished Recommended Stocked Section
Grade )
35T 3 Good | Im. B. Sm.! “ight None, The water thet pould be stocked is polluted.
5, Pike
3;T:F Im. B. N - Hon
zizg Fair m None O ?
5,TzF%  Fair. | None Kone None
8,ToFz  Good | Lm. B.B3m. Lizht. None. Naturel spawning adequzie
$3%2Fs  Fair | " None Nene
5515§ Good. 1 n n
$1T1Fe :Good {Lm.B.;5m.BE Lm. B. ‘
% Pike Medium Bg.3 Entire &%
5;T,F; Good | " " Mecium Lm.B. - " 12
Egns
8404F3 | Good | " " Heavy Sm.B.; R.B. i 9%
84T7F1 Good i 4 Very Heevy Bm.B, ;im.E. " g Stock annually
R.B.
SQTlFs Good Lm.B.
Pickerel None None
857553 [Goed. [NHone None None
55TzF5 Fatp Pickerel " "




-
;/
] n N _—d' Sg d | Dat L .th > { i
Nam £ m |Pributary Tol Section rveye ate engtl Aversage ) :
Neme of “trea i in Widtht Depth | Velocity! Vegetatlon Bottom
Miles
Laurel Cr. Kinnicenick Houth to Grassy g/e2 5% Xe] 10t Modarate Common |GIs S8
Cr. :
Laurel Or " Grassy to Hamilonm 9/10 10 26 av u " Gr. Ru.
’ l Br. Boa
Grasst Or. Laursl Or. |woutn te 01d Trece 2/9 9 16 5" B Rare Gr. Ru.
£ E“_. | & T
Trece Fk. Kinniccnick |HMouth to HRugless 9/20 7 7 3" " Algae Gr. “a.
McDoweil ©r. ¥niinconick [Moutn to central | 9/20 6% & 2" " " Gr. Sa.
section
» : o 3 L ol R ] u Llrse Gr. 2.
Montgomery Ur. n Mouth to Hexton /21 6% 8 3 Z T é
—
T

4
3
.
f
oy
P o

F)
T
Eg



) v_):/ -
3nsde| Game Fish Degree Fish 3ection to be Miles in Remarks
Present Fished Recomme nded Stocked Section
Good  [Lm. B. Light None fipturel spawnihgz adequate forithe present
Pickerel
S L. r Good H 1
Sm. B. " 1t ¢
STF Fajr. | " M None None
———
STF ] noon te n . ':
o
5TF u None lone done - '
S5 TE 1t 1 n 1 i
1
g
H=4
{an?
§
!
!
-
’ [ ——




The Plankton
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The Plenkton

The occurrence of plankton in water hasg a definite
and direct bearing upon the oceurrence of flsh life.
by the term plankton is meant all the floating plants
and animals in a given body of water which are micro-
scopices In fact the organlsms are often so small that
only one cublc centimeter of water may contain amny
thousands. The microscoplc plants are called phyto-
-plankton while the microscopic animals sre called
zooplankton.

- Few of our game fishes feed directly on phyto-
pleankton, but the opes that do serve as excellent
forage fishes. The zooplankton forms a major article
of dlet of young bass, bream, and crdppie. The young
bass feeds on zooplankbton until it grows larger and
changes its diet to insects and the like. These insect
larvag eat microscople plants,or animals forms which
have esten the plants. lany animals and plants ars
decomposed by bacteria, and the bacteris in turn
are eaten by the microscopic anlmals which furnish
food for the young lishes, Tous complete cyclces are

set up between adnlt fish and these mlicroscoplc organ-
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lamse Futhermore, the number of fish which a stream
wlll support is directly related to the amount of

planiton found in that body of water.

ame 1"lsoh

)

Youngz Flsh Porage liinnowsd
& Larvae of Insects
ilcroscopic Animals Hicroscopic Flants
Bacterie

The orgenlsm which 1is pointed to by an arvow is eaten
by the organism from which the arrow leads. Some microw-
plants do not however feed on bacteria but use inorganic

substances found in the water,

A study of the plankton ssmples teken Trom Tug
'Fork reveals that this stream contains little plankton,
as compared with that of the other streams studied.
In making recommendations for the stocking of any stream,
the amount of food material present played an lmportant

& part in deciding whether the water should be stocked
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ag did any other factor. The resulis of the counts
made at each station on all sitreans is on file at the

office of DiIvision of Game and l'ish
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A 1lst of the Plankton Yound

MYXOPHYCEAE

Oscillatoria
Phormidivm

BAGCILLARIEAE

Kavicula

Ne. radisa

N . Oblol’lga
Fragalarilsa
Tabellarisa
Gyrosigma
Melosira
Amphors
Amphilpleursa
Stauronels
Synedra
Pinnularis
Gomphonema
Frustulis
Cymbells
Meridion
surirella
Stephanodiscus

CHLOROPHYCEAR

Fachycladon
Cloateriopsis
Cosmerium
Closterium
Sphaeroples annulines
Gonatozygon
Mougeotla

Chae tophora
Spirogyre
Hyalotheca
Ankilstrodesmus
Netrium
sphaerella
Pleuroteenium
sphaerocystis
Lictyoaphaerium
Penium
Spondylomorum
Ludorina
Chlorococcum
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Pandorina
Rhoicosphenia
Planktospheaeris
Gonium
Selenasirum
Ulcthrix
Chlorella
Coelastrum
Oedogonium
Rhizoclonium
Cocystis

FROTOZOA

Vorticella
Paramecium
Urosoma
Euglena

k. siproys
E. viridls
Stylonichla
Leucophys

Kutreptise virildis

Trachelomonas
Chlaemydomonag
Pleurononas
Ramosonema
Actinophrys
Lepocinclis
Cyathomones

NEMATOLA

Chromadora
Trilobus

ROTATUKIA

Proales
synchoe ta
Furicurlia
Anuraes
Trosphaers

Crustacesn

Daphnis
Cyclops



Genernl Recommendations

Fish management is now dlive and growing fleld
and for this reason the best practices now current
in most prosiressive clrcles are Lound to become
obsolete as time passes. Flsh constitute an import-
tant element in the aquatic resources of any state
for many rcasonse. Some of the more Ilmportant are that
fish provide a large source of food, recreation, education,
and research, Thus thére is ever a growing demend from
the péople that every possible means be used in keeplns
our sitreams and lakes supplied with fishes,

Due .to the removal of sand and gravel for the
improvement of the rcads over the drainage areas, many
streams hsve been stripped of all their poolse. Streams
that at one time were known to contain many fish,now
not only hsve had their fish driven out but during
the surrier months no watér i1s to be found where once were
good pocls sections, Too because of’ the deforestation
followed many times by destructive fires which hrve
dermded the mountaln sides of their forest prowth, the

water now rushes off the bare slopes ceusing a short

~192~




but destructive flood. These floods scour the stream
beds deétroying shelter and food. As the present
program of reforestatlion advances in the areas, the
streams will improve somewhat.

Farmers living albnﬁ streams should be Induced
to leave at least a 50 focb strip next to the stream
in which no living tree or shrub would be cub.

Game wardons if furnished with thermometers and
form sheets so that they might record tewperatures
of a stream from June to September could provide a
large amount of valuable information as Lo our besth
stresms, so far as the temperature factor is concerned,

Hather than releage the entire nmuaber of fish
alloted per mile at one station, it 1s believed better
to divide the allotment into small groups so as to
distribute them over the entire section.

lt 1s fubther recommended that a questiommalre
be prepared to accompany each lot of {ish sent out
for stocking purposes, From these forms complete
information will be on hand about all {'ish released,.
‘he form sheets should have spaces for filling in the

name ol the streem, the exact place where released,
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nwaber and kind released, date, spproximate width and
depth of the stresm, type of botitom, etc. This should
be slgned by the game warden of the region and one or

two other persons present when the fish are released,
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KEY TO MAPS

- e

P NO. WATERSHED } MAIN TRIBUTARIES OF WATERSHED AKD SECTION OF RIVER
1. 2 Kussell Fork - E Shelby Cr. & Marrowbone Cr. From state line to forks.
2. E Levisa Fork E Stete line to forks of river.
. E Levisa Fork E Shelby Cr. From Forks to Floyd Co. line.
4., i Levisa Fork E Mu@d Cr., Beasver Cr., end Middle Cr., From Pike Co

: ' line to Prestonsburg.
Se % Jonns Creek ; 411 of wetershed except the lower four miles.
G E Leviss Fork ; Abbott Cr., Peint Cr., and Toms Cr, Froml

E E Prestonsburg to Lawrence Co. line '
7e i Levisa Fork E Prom Johnson Co. 1line to Loulssa.
8, % Tug Fork % Knox Cr., Peter Cr., Blackberry Cr., Pond Cr., =and

; Big Cr. From Virginie st&te line to Naugatuck, W. Va.

Fe Tug Fork % Wolf Cr. snd Kockcastle Cr. From Naugatuck to Ciifford.
10, Big Sandy 3 Blezine Cr. Tug Fork from Clifford and Zig Sandy to

: : mouth of Bleine Cr.
il. Big Sandy ; From mouth of Blaine Creek to mouth of river.
i2. Tygart Creek % Lower sectiocn -- From mouth to Kehoe, Kye.
13. Tygart Creek é Upper section -- From Kehoe to heed of creek,
14, Kinniconick Creek % Entire Creek.

,\
'
~
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EQUIPLILENT AND ETHODS
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Equipment and Methods

A. Equipment

Since the survey has been a one-man enterprisse,
1t was considered desirable to use & traller as a traveling

e laboratory. 1In this, all equipment necessary for fleld

work could be carried and at the same time furnlsh living
quarters,

The traller ldea proved to be a most excellent
one, eapecially as to the easc with whilch one bamp gite

could be changed for another, The eguilpment for use on

any one day can readily be put in place and everythlng
made ready to move in less than ten minutes. In many
cases then, it 1s possible to pull out to the stream's

- bank,'finish work 4in that locality, move and be ready for
work the following morning in the new site., Thus, time 1s
saved in not having todrive back to & more permanent
location; furthermore, all equipment is on hand at a gilven
station., Thls 1s especlally deslrable In water analyéis.

" The princlipal equlpment for the survey was &g

follows: compass, anaerocld barometer, geologlcal survey
maps, thermometers, selnes of various slzes, form sheets
for recording data, hilp boots and waders, rubber collapsible

hoat, and. the various materlals nceded in making the chemilcal
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and other L ests,

B. Methods
1. Dis=zolved Oxygen

The reason for testing for dlssolved oxygen in
a glven stream 1s to ascertaln whether 1t contains
enough free oxygen to support flsh 1ife, A sultable
environment 1ls the very essence of exlistance for any
organism, whether it be man or flsh, since 1ife depends
on a proper exchange of essentlal substances between the
organism and its surroundings, Several factors may
influence the amount of oxygen present. Such factors
are the decomposlition of organic matter, the temperature,
the amount of agltation whilch the water recelves, e tc,

The procedure used in collecting and testing the
water 18 ag follows: first, the temperature of the alr
and the water, the hour of collection, and the condltion
of t he sky 1s recorded. For accurate work attention
mms t be'éiven to the barometric pressure, the normal
pressure in the reglon belng preferable to the specifilc
pragssure at t he time of sampling.

The sample 13 collected in a 250 cuble centlimeter
glags-stoppered bottle, In order to avold contaminating
this water wlth alr bubbles, the bottle 1s filled by
pouring from a dipper through a funnel, to the bottom

of which a rubber tubhe 1ls attached, reachlng the bottom
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of the bottle. At no time after pourihg bering 1s the

fun:el allowed to empty 1ltself because of the possibility of

workling bubbles through the sample. At least 500 cubilc
centimeters of water is poured through the funnel,

This excessive amount washes out any air which the bottle
may have éontained. The tube 1s then withdrawn care-
fully so as to leave the bottle full of water; the
stopper is inserted with care that no alr bubles are
caught beneath.

Havling thus collected the sample, the s topper ls
removed, and by means of a pipette 1 mi. of manganous
sulfate solution followed by 1 ml. of alkeline-lodide
solution 1s added well below the surface of the liquid
g0 ag to avold loss of precipitate on replacing the
stopper. Reoplace the 8 topper lmmedistely and shake the
bottle well‘by Inverting 1t several times 8o as to
distribu;e the procipitate'uniformly throupghout the
bottle. Unless a clear supernatant 1s obtained after a
few minutes of rest, the dlssolved oxygen 1n the upper
part of.the bottle has not been absorbed and the shak-
Ing should be r epeated.

Allow the bottle to stand until the brownish
preclpitate has sefttled to the bottom. This usually

requires from five to ten minutes, One ml, of
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concentrated sulfuric acid is then added and the bottle
shaken,

F'rom the tlme thé manganous sulfate is added to
the sample until the preclpitate is dissolved by the
acid, every precautlon must be taken to avold exposing
the water to the air. Unless ferric salts or certain
forms of organic matter are presenty 1t is possible to
delay the titration for many hours without interfering
with the accuracy of the determination.

At this polnt 1t 1is possible to form some ldea
of the amount of oxygen present by notilcing the varlous
shades of brown color. This color 1s due to the lodine
set free in the reaction which takes place with the
dissolved oxygen. If a very dark color ls obtalned, a
large amount of oxygen 18 present; whlle on the other
hand, no color at all 18 notlced when all oxygen
ig absent from the sample,

éf the above solution, 200 ml., 1ls transferred from
the bottle to the flask and N/40 sodium thiosulfate
1s added from a burette untlil a color corresponding to
a pales straw 1s produced.

Add 1 or 2 ml. of freshly prepared starch solution,
The iodine present combines with the starch, producing
a dark color., Tltrate rapldly untll the first dlsasapearance

of the bhlue color.
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If the volume of water tltrated is equal to
200 ml, after acidification, the dissolved oxygen
content in parts per million is egual to the number of

milliliters of N/40 thiossulfate used, or

pepems Of Op = 200 x ml. of N/40 thlosulfate

ml. of sample titrated
For the percentage of saturation of dlssolved
oxygen, note in the table, page 153 of "Standard Methods"
the oxygen in parts per million for the temperature
of the water where the sample was taken. The number
of ml. of thiosulfate used 18 then dlvided by the

number obtained from the table,

% saturation = ml. of N/40 thiosulfate used

T I . ]

2, Carbon Dicoxlde.

The same procedure 1s used in collecting the sample
as in the case of oxygen, Becausge of the ease with which free
carbon dioxide escapes from the water, the analysls ghould
be made as soon after collection as possible.
A. OFf the sample, 100 ml is placed in a tall narrow

vessel, such as a 100 ml. Nessler tube. Add 10 drops

of phendlphthalein indicator and titrate rapldly with
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N/44 sodium hydroxide until a falnt pink color is
produced., The tube may be agltated from time to time
distributing the color throughout.

The free carbon dloxide in parts per million
1s equal to ten times the number of ml. of N/44 sodium
hydroxlde used. The falnt pink color produced should

perslst for at least three minutes.

pepems oOF cg - ml, of N/44 NaOH used x 10

B. Total Acidlity

Pour 60 ml., of the sample into an Erlenmeyer
flask and add 10 drops of phenolphthalein indlcator.
Place the flagk over a white surface and add N/50
sodium hydroxide until the solution futns plnk. The
total acidity in parts per million of calclum carbonate
is equal to 50 times the numbor of mk. of N/50
gsodium hydroxide used.

In t he examination of water coming from mines,
the volume taken should first be diluted with recently

holled distilled water.

C. Hydrogen Ion Uoncontration
The hydrogen ion concentration is anexpression

of the intensity factors of acld or alkaline propertles,
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For our work in 1938 a 3. D. C. Colorimeter was
purchased to be used in determnining thé pil value of our
streams. The colorimetric method depends on the use
of indlcators whose colors in solution are characteristic

of the hydrogen lon concentration of the solution,

D. Methyl Oranpge Alkalinity

Place 50 ml. of the sample in an Erlenmeyer flask
and add 2 drops of methyl orange indicator. Add N/50
sulfﬁric acid until a faint pink coloratlon arpears,
The methyl orange alkalinity In parts per million of ml.
of N/50 sulfuric acid wsed multiplled by 20,

B3 Total Hardness by Soap Method

The determination of hardness by thils method
toughly approximates the amount of calcium and mag-
nesium In water,

The "Total Hardness Method', is used 1n selecting
streams or portions of streams where the larger amxi more
desirable forms of crustacean f ish food are 1llkely to be
found, or may be cultlivated. Crustaceans form a
considerable part«f the food of many fishes. In the hard

waters, the crustaceans are larger and ofteh times more

numerous than those found in the soft waters.,
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Of the water to be examined, 50 ml. 1s measured
out into an B-ounce glass-stoppered bottle. Add The
standard soap solutlon from s burette In small portions,
After severaldrops have been added, shake the sample
violently for a time and note whether a lather forms,
In the course of procedurs any falSe end-polnt obtained
may be assumed to be the dlviding line between the
calcium and the magnesium salts, The final end-polnt
obtained 1s a lather which ls permanent for a perilod
of 5 minutes, To get the tWwtal hardness in parts per
million of calcium carbonate, deduét the latter factor
from the final burette reading and multiply the re-

mainder by 20,

4. Micriscoplcal Examlination of VWater

To collect the sample, a one liter bottle Is thrust

down about one foot beneath the surface of the water,
mouth downward, with tthe stopper removed, The bottle is
inverted and allowed to fill.

For concentrating the sample, t he Sedwick-Rafter
filter funnel 1s used., This 1s prepared by inserting
the gléss U-tube in the end of the rubber stopper,
covering the wetted small end with a disk of bolting
cloth, and placing the whole in the lower end of the

funnel, Sand, such a3 white Berkshire, is poured into
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the furmel to form a layer one-half inch deep on top
of the disk. Add 5 ml. of distilied water to wash down
all the sand and to driwe out the air,

From 250 to 1000 ml. of the sample 1s measured
into a graduate to sccording to the density of mleroscoplc
organlisms present and poured slowly lnto the funnel,

The water 1s allowed to filter into the sand and
the sides are washed down with distilled water, As soon
as all the water has passed through the sand, the funnel
18 transferred to a horizontal poslition and the stopper
removed, Then the funnel is ralsed to a vertical position
allowing the plug of sand todrop into a small beaker,

The sides of the funnel are washsd down with 5 or 10
ml. of distilled water which 1s collected 1n the beaker.

The sample ls thoroughly mixed by a rotary
motion, and by means of a pipette, 1 ml. is transferred
to a call 20 x 50 x 1 wmm, and cover glass applied.

Using a micros§Ope containing & micrometer and a
186 mm. objective, the total count is made by enumerating
all the organisms found in ten flelds. If desired, the

volume of the organisms 1s sstimated at once In volumetric

standard units and at the same time an estimate of amorphous

matter may be made,
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For the total number of organisms in one ml. -

n the number of squares counted

t = the total number of organlsms found in all of
the squares counted.
v = the number of cublc centlmeters of the sample

filtered,

¢ = the number of cubic centimeters of water used in

washing the samples

The number of organisms per c.c. by this formula 1is

N- t x 1000 c
n v

The above procedure is used to indicate pollution
by sewrage or industrial wastes, the progress of the
self-purification of streams, the study of the food

of fish, and to 1dentify the sources of water that 13

mixing with sasnother.
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