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T. FISHERY PROBLENS OF GRIAT SNOKY !'OUNTAINS NATJONAL PiRY

There are approximately 425 miles of excellent trout water in the
Great Smoky lountains National Park. These steep boulder strewn streams
have good pools, rapids, and riffles but are poor in dissolved minerals
and low in available trout foods. Good forest cover has reduced erosion
to a2 minimum and except after heavy rains the water is clear and felatively
constent in flow., The important game fish species which occur in the park
are the Appalachian brook trout, the smallmouth bass and the introduced
rainbow and New ngland brook trout., . At the present time the rainbow trout

is the principal resource of the angler, Occasionally brown trout are taken

'in some of the warmer weters and catches of smallmouth bass are often re-
\

ported.

The fishery problems of the park must be considered in liz!t of the
fact that its streams constitute 20 to 30 percent of the good trout water
of the southern Appalachian region and a substantial portion of all the

trout streams in Tennessee. This important position iun the fishery re-

"sources of the area creates a situation which cannot be met without careful

recognition of the fishery management policies and procedures exer:ised in
ad joining areas.

The fishing pressure exerted on the waters of the park is estimated
to be between 15,000 and 20,000 fishermsn days annually. In contrast to
most national park areas the greater part of this load is provided by local
residents living within a redius of 50 to 100 miles of the park boundaries.
Vany farmers living adjecent to the park fish several days per week. In
accition to their numerical importance, local residents are alsc the most
successful fishermen, usually takinz more fish per trip than the tourists,

“ince the building of the Tennessee Valley authority reservoirs and the

creation of large fish populetions in these waters, there are probably more
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local fishermen than ever before. High temperatwres and increased aveila-
bility of food in July and August cut down fishing success in the impound-
ments. Consequently, during this period there is a tendency for local
anrlers to shift from the impoundments to the trout streams of the park.
as zeneral fishing intensity in the vicinity builds up, this tendency

will probably increase.

In view of the conditions outlined above, successful fishery manage-
ment in the park is faced with several major problems. The most pressing
is the establishment and maintenance of an adequate program of biological
checks on fish populations and inventories of the fish removed from the
streams each year. Unless the present deficiency in this line is corrected,
successful maintenance of the fishery cannot be achieved.

A second problem which is basic concerns park policy. It must be
detormined whether fishing is to depend on natural reproduction lightly
supplemented with artificially reared fish of catchable size or whether
sufficient plantins will be done to insure a high return regardless of
przsent or future fishing loads., Althoush present policy does not contem=-
plate intensive fishery management in park areas, the important position of
Great Smoky Mountain waters in the gensral resources of the region will
make the local fish policy an important factor in public relations and in
inter-agency and state cooperation. Contingent upon the solution of the
foregoing problem is the third which relatcs to the provision of en adequate
supply of catchablec-gize fish to fulfil the plenting requirements., At the
prosent time a hatchery is maintained on the North Carolina side of the park
neur Smokemont to raise fish for this purpose., Since the efficiency of
this hatchery is in question and extensive repairs are needed to keep it
in operation, considecration should be given to othor sources of fish,

To cvaluate the extent and importance of those problems and to outline
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& plan of management and observation, various investigations and con-
ﬂerancasl!/wore carried on in the Great Smoky Mountains National Park

by Lloyd L. Smith, Assistant Chief, Biology Division, from Mey 25 to

June 8, 1947. Since a large amount of biological work has been done on
park streems by various investigators, part of the present task has been
to integrate thess findings into current management and future plans.
During the present rcconnaissance much time was devoted to a study of
fishery administrative problems and fishing methods end intensity. No
ottempt wes made to secure & quantitative check of the present fish
populations since Hollowcy of the Fish and ™Wildlife Service recently made

: .. 8/
& comprehensive analysis.—

IT1. TFISHERY INVINTCORY ND IVVIZTICATTONS

Organization

Successful administretion of fishing resources in the Great Smoky
Mounteains Nutional Park reguires tho dewvelopment of e thorough program
of biologicel chuck and inventory. Any plen of fishery menagement which
does not incorporete continual bicleogical check will have limited suc-
cess and will alweys be inefficient. Bacause waters of the erea cre
extonsive end varied end becsuse trout nanagement, even when most ef-

ficient, is expeonsive, the observationsal wnd scientific work should be

1 . . ’

—/ﬁeetlngs held &t Gatlinburg, Tennessse, with John Blosz and Ancil Holle-
way of Fish and Wildlife Service; Randolph Shields, North Carolina Game
and Fish Depcrtment; Charles Chence, Fisheries Biologist, Tennessee Con-

servation Depertment; end members of Great Smoky liountains National Perk
staff.

2 5 . ) .
_/Ruport on the Fisheriss of the Greet Smoky Mountains National Park by
Ancil D. Holloway, Biologist. Sent. 6 - Oct. 4, 1945.
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directed by a competent biologist trained in fisheries who con spend his
entire time in the park. To cerry on the necessary studies, secsonal as-
sistance, both profcssional and sub-professional, will be required. It

is therefore rccommended that provision he mude‘for the establishment of

w permanent biologist, P-3, position on the park staff and that the tempo-
rery help of at least two P-1 biologists or technicians be provided for
the period of the fishing scason. The principal function of these men
will be to kcep a constant check on the fish biology in park streams and
to determine the ennual utilization of fishes by the public,

Neture of Investigationel Work

Acaedomic problems of interost to scientists sbound in puark waters
and many opportunitics for basic investipgations in fishery biology exist
but studies required for carcful moncgement fall in three groups: inventory
of fish utilization, check on fish populaticns, znd check on success, re-
covery, and contributicn of planted fish.

(1) Extent of fish utilizction is the most vital information to be
obtrined from all waters whore any heavy fishing is done. The meny points
of access to the strcams maoke the task morz then normelly difficult. Some
form of dircct croel census in which fishermen are interviewsd by biologists
or clerks is osscntial. Since the number of watersheds to be covered will
probebly preclude complete inventory, a stetisticclly sound method of
sapling will have to be worked out. From these data satisfactory figures
on fish rcmoval cen be projected. When fisharmen become educoted to ths
msthod and necessity for rcporting, a system of voluntary returns may be

used to supplement the dircct consus. All creel census procedure should

bc mrde os simple as possible to eliminete sources of error and unneccssary
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inconvenience to fishermen., Essential data to be secured from esach angler

should include (1) number of fish of each species in the creel, (2) number

of hours fished, (3) location of fishing effort on stream or seotion thereof,

(L) type of tackle, (5) and if possibie total weight of catchs Successful

stocking is dependent on this information.

The principal streams to be covered are Abrams Creek, Forge Creek,

Anthony Creek, Mill Creek (Cades Cove), Vest Prong Little River, l'iddle

Prong Little River, main Little River from Sinks to headwaters, West Prong

Little Pigeon, Middle Prong Little Pigeon, Cosby Creek, Big Creek (when

fishing intensity becomes greater), Catalooches Creek, Oconaluftee River

and Bradley Fork, and Deep Creek and other streams on southwest side of

park when fishing pressure develops,

(2) Another essent:ial tocl necessury to C&rry on successful stocking

is & check on return and contribution of planted fish. This can be ac-

complished by fin clipping and check during creel census. Such studies

can be confined to several typical areas and need not be extended to all

waters, Results can be generally applied to streams of similar type and

fishing load. Since the percentage of natural fish in the catch and the

perecentage return of planted fish will determine the number of fish which

must be planted to maintuin a certain quality of fishing under existing

load conditions, this phase of the work cannot be neglected,

(3) Periodic checks on size and composition of trout populations must

be made to establish the Success of natural reproduction, and the availability

of brood stock, Disasters such as severe floods, abnormal drought, or unusual

temperatures in marginal streams may seriously aifect stream economy. Popu-
latica checks shoula be made by approved methods such as eleetric shock,

cresol method, or in rare cases rotenone,

The cresol method is probably

5

T T




the most useful in the Smokies but the c¢lectrical method is most satisfactory
whore it can be applied.
(L) Wnhen conditions are favoralle, the possibility of reconverting
scme streams from rainbow populations to native brook trout should be ex-
ploreds It has been suggested that heavy planting with catchable-size
native brook trout would eventually bring about the change. Others have
considered that poisoning and repopulation is the only method which could be
successfully applied. A definite answer to the¢ question of reestablishing
native species in areas now occupied by exotics would be important for all
park éreas as well as the Smokies. This problem is not of primary concern
in current fishery management but should be attacked whenever practicable.
Since aveileble resources muay not permit immediate launching of & full=-
scale biological progrem, inventory of seasonal catch by some type of creel
census, even on a limited scale, should be started in the spring of 1948.

This activity can be expanded and othsr phases of the investigational program

can be started when funds permit.

ITI. STnFAM SYSTELS
In the following discussion of ghc various dreinage systems, de%ailed
deseriptions of the individual streems end the characteristics of the fish
populations have not been attempted. Iir. Ancil Polloway of the Fish and
«wildlif'c Service quite adequately discussed these systems in his report of
October L, 19&5; The comments contained in the present discussion are based
on Holloway's report ana on ficld observations by Smith during the spring of

1947. Stocking recommendations arc based on the evaluation of stream necds
and are enumerated in Table I.

Abrams Creek Drainage.

Abrams Creek from the Cove to the high fulls is the prineipal stream in
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the Cades Cove area. It was closed during the 19447 seuson und thercfore
will not require stocking in 1948s The other streams in Cades Cove have
received little use during the 1947 season largely because Abrams Creek
could not be fisheds Fish populations are sufficiently large so that no

stocking needs to be done in them during 1948. Thereafter, if heavy fishing

e e

develops in the Cove, some stocking should be done in Forge Creek, Mill

Creex, the lower part of Cove Creek, Abrams Creek and possibly Anthony l
Crcek neur the campgrounds. Although occasional nuative brook trout occur
in these streﬁms, only rainbow should be planted.

Li"tle Eiver Drainagc.

West Prong. The greuter purt of the West Prong of the Little River

is at present inaccessiblo by cur. Conscquently trout populations are in
excellent condition and natwel reproduction is adequutely maintaining the
stock of fishs More fishing could be done on this Prong without reaching
the limits of its productivity. In the lower three miles, intensive fishing,
howsver, mekes light annual stocking with rainbow dosirublé.

Middle Prong. This Prong uffords some of the best fishing in the Little

River systome In its upper stretches it is well stocked with both rainbow

trout and native brook trout, the lutter being lurgely confinecd vo the upper

e

tribtutaries. Fish populttions ure edequate and no stocking is recommended

¢xcept in the lower threc miles where tho fishing pressure is hecavy and
naturel reproduction is less succussful, In this stretch, especially in

the vicinity of the parking area, regular plantings of rainbow trout will be

necessary to maintain good fishing.

Littles River, Main Branch, Little River is one of the principal trout i

. _ . [i
streams on the Tennessee side of the purk and sustains one of the huaviest

fishing loads administered to any park water. The stream on the basis of its

1
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ccological nature and accessibility is roadily divided into three principal

arcas: (1) below the Sinks, (2) betwecn the Sinks and Elkmont, and (3) above
Elkmont. The lower two areas are very accessible by road and subject to
heavy fishing pressure. A road block a short distance nbove Elkmont prevents

wecvss to the upper regions of the stream, except on foot. Beclow the Sinks

the stream furnishces some spring rainbow fishing, but warm summer conditions

end the presence of buss and other warm water fishes limits the take during

. e ————  ——

the greater purt of the season. Botween the Sinks and Elkmont, heavy fishing
is carricd on throughout the scason und ruinbow trout are readily available
ulthough this scetion of the stream apéroachas maximum temperature conditions
for trout during the warmest part of the yesr., The best section of the stream
for the exporiénced angler is sbove the roud block on the tfuck treil, where | l
& good populution of rainbow trout is prescnt in the main stream, Fish Camp ;
Prong, and other headwaters, It is recommended that moderate plantings of '
rainbow trout be made annually between the Sinks and the road barrier above

Fllmont. Stocking wbove the barrier is not necessary to maintain good fishing.

Little Pigeon Riwver.

%yest Branch. This stream runs through Gautlinburg, past perk headquarters

and throughout its cntire length porallels the main highwoy over the mountain. ?
It is very wccessible and heavily fished, especially by novice fishermen.
In its lowcr stretches some smullmouth bass nre present but from park hegd-
quarters to Bo:d Prong rainbows ure the prinsipal game fishess Above Road
Prong, brook trout predominates Investigutions indicate thaut although the
stream is well populuted with fish the availability of catchable-size trout
is low. There¢fore, it is recommended that moderete plantings of rainbew
trout be mado butween the Sugarland Branch cnd Roud Prong and thut light

plantings of brook trout be madc above Road Prong.




EE Conte Creck

This stream is weli suited to either brook or reinbow trout, but it is
not rcucommended for planting with catchable-size fish. It is intensively
fished by juveniles f;oﬁ the vicinity of Gatlinburg and its proximity to
this populution centsr mukss adequate law enforcement difficult. Problems
of pouching arc such that it is impractical to attempt to maintain a good
quality of fishing by plenting catchable-sizc fish in reasonable numbers.
It is therefore recommended that naturel reproduction be depended upon to

stock the strcam cven though it does not maintain a quality of fishing
similar to that in other park wators.

Roaring Fork.

This stream hag thc sume probloms us those affeeting Le Conte Creek.

It is thercfore recommended that no stocking of catchable-size fish be made

in this creek.

Little Pigcon River, Middle Prong. This prong is heavily fished,

¢specially in the vicinity of the cempground. Ich of its best water is
inaccessible by uukomobilc and its upper stretches are ineluded within the
Reseurch Areu. Rainbow trout are plentiful, but moderate stocking of 'this
species should be done below the road blocks.

Cosby Creek.

Cosby Creuek is rclotively short and has water suitable for brook trout,
Bowever, the hoavy fishing load, perticulurly by local rcsidents, will make
stocking with brook trout less satisfactory then continued stocking with
ralnbow trout. The oxtent of the fishing load will probably reduce brood

stock in accessible areas below that needed for adequate reproduction, It

1s thereforc¢ recommended that moderate stocking of catchable-size reinbow

trout be made,

i i



SRR o

Big Creeky
Big Creek and its tributarics have been considered by some investigutors

to be the bost trout waters in the Southern Appelachiansy It is inaccessible

by cutomobils so thet its resources are exploited heavily only in the two

or thrue milcs above the road block, Fishing success is uniformully good

on this streams The fish populution is lerge but the average size of the

fish is relatively smalls Since no heavier fishing than at present cun be
vxpeeted, no stocking is recommended.

Cataloochee (Creek,

Cutaloochee Creek is a heavily fished area which includes several large
tributaries in addition to the main stream. A part of this system has been
clesed during the 1G47 scasan, and the remainder of it appcars to be well
supplicd with trout. Until such timu &s biologicael investigation indicates
a murked falling off in trout populations and fishing success, no planting
is recommended, ‘ihen the fishing locd becomes great enough to justify
pluenting, rainbows should bc stocked in the cccessible areas,

Straight Fork,

Straight Pork is a relatively hcavy fished strecam and a good portion
of its lowcr strctches within the park are accessible by automobile, It
i1s recommended thut this portion of the stream be stocked moderately with
rainbow trout.

Oconaluf'tes River.

Thu Qconaluftee River is onc of the most heavily fished streams on the
Iforth Carolina side of the par&, It is accessible by zutomobile throughout
its entire lungth and can be fished by novice fishcrmen with considerable
ease, Trout populations are apparently adequate but relatively poor fishing

has been reported from this stream during the current sceson. It is suited

10
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primarily for rainbow trout end it is thercfore recommended that moderate

stocking of this speciecs be carried on from Kephart Prong to the park
boundary,

Bradley Fork. Bradley Fork is heavily fished although inaccessible

to aulomobile travel, Fishing success was good during the carly 1947 season,

but naturcl reproduction is moderate. Stocking of rainbow trout in the lower

two miles of this stream is rcecommendad.

Decp Creeck.

Deep Creek attracts many fishermen, porticularly from Bryson City and
its viecinity. Natursl reproduction is good and rainbow trout populations
arc sutisfactory. Moderate stocking of rainbow trout is recommended in the
three miles of this stream above the renger station. Observations by the
local wurden and fishermen indicute bass cnd bluegills ar¢ encrouching on
the trout weter in this erea, A careful biologiecul chuck should be made
vach yeur to determine the extent of this invasion. They muy become so
numerous that continucd trout plenting in thu area specified will not be
worth while, Indian Creek, o tributery of Decp Creck, is protectod from th
irflux of warm water fishes by & fulls near its confluence with the main
streum. I intensive fishing for trout on this tributary depletes the fish
stock, plunting of rainbows should be carricvd on.

He zel Croak,.

£

Hazel Creelr is now inaccessible ¢Xcept by boat from Lake Fontmna. Also

4 good portion of its most productive waters liesoutside of park boundariesg
in Teanesses Valley Authority land.. Thc portion of this creck now lying

within purk boundarics is adequately stockud with fish cnd no planting will

be needed. If present negotictions for transfer of Tennesses Valley Authority

lund in this watershed to the Purk Scrvice put this entire streum under puxk

11




Jurisdiction; more intensive management muy be required, especially when

the proposed road from Fontana Dem to Bryson City on the north side of the
Luke is constructed,

Approximstely half way between the ontrance of Hew Gap Branch and Bone
Valley Creek the stream peasses over a 6 foot falls which is believed to be
impussable to hli warm water fish thut may originate in Luke Fontana. It
will also prevent upstream migrations of trout, It is quite probable that
the area below this falls may become so hesvily inhabited with warm water
fishes, especielly bass, that trout management will be difficult. Under no
circumstances should uny warm water fish be placed ebove this falls.,

Ecgle Creek is ut present relatively inaccessible and approuchable only
by bout from Leke Fontana. Although there is consideruble fishing pressure

on it ut this time, no plenting should be attempted until it is made uwccessible

by highway.

Twenty liile Creek.

Twen£y Mile Creek has been closed during the current 1947 season and so
should need no plunting in 1948. Thereafter modernte numbers of rainbow trout
should be stocked in the lower three miles to support the heavy fishing

pressure originuting in Fontana Village ond vicinity.

Minor Streems.

4 number of minor stresms, most of which have been closed to fishing
in past years, are not considered in the foregoing discussion. ishing
prossurc will be light on them because in most cascs they arc small without
large resources, It is recommended that no attempt be made to build up fishing

in them by planting of cutchable-size fish,

12
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into areas previously occupicd exclusively by reinbows: This trend which

is probably traceable to improvememt of stream conditions through reforestation
may eventually restore brook trout to many of the more favorable sites. It is
thorefore recommended that all gatchable size trout planted in waters where
reinbow trout now predominate be rostricted to this species but that in no
casc should rainbow trout be planted in arcas where brook trout predominate.
Tols ection is desirable becauses; (1) it is impractical under present con-
¢itions to restore brook trout to the lower heavily fished scotions of the
streams; (2) planted rainbows of catchable size will meke o more sustuined
contribution %o the amual ereel than will brook trout because hatchery
recred ruinbow are less easily caught by novice anglers than hatchery reared
brook trout, at leust for the first few weuks after plunting; (3) planted
brook trout because they are morc susceptible to anglers' lures are caught
almost immediately after planting and so retain hatchery characteristies be-
lieved by anglers to be undesirablc; (U4) rainbow trout arc aveilable from
many sources and their use will not require maintencnce of special hatchery
fueilities such ns would be desireble if notive brook trout werc used for
planting purposes.

In sections of a few parl strcams where brook trout predominate and
#here the fishing loud is very heavy, native brook trout should be planted
if evailable .,

Size of Fish to be Planted.

In all areas whére natural production is insufficient to provide the
uesired return to the unglers, it is recommocnded that catchable-size fish
be plented in preference to fingerlings. Natural reproduction in most cases
will provide all fingerlings which can be reared naturally to cetchable size,

Additional [fingerling planting will therefore not contribute materially to
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5 ungler'é creele Catchable-size trout on the other hand will provide more
fish to the creel becuause they wre stocked to provide fish in excess o the
naturul producing capacity of the stream,

ATCLS EE‘Eg Plunted.

in general, only uccessible and heavily fished stretches of the streums
should be pluntea. These areas arc usually paralleled by rozds and do not
include purts of streams accessible only by long walks. On thc accompunying
mep cre indicated in red, stream sections rccommended for planting.

Investigations by Ancil Holloway of the Fish and Wildlife Scrvice in
1945 indicated that the great majority of streams above the road blocks on
truck trails were over-populated with small fish, Observations in the spring
of 1947 and checks on znglers' catches confirm this finding. Until such time

s very much heavicr fishing load is experienced, planting in these stretches

will be unnececssury.

Number 2£ Fish to be Planted.

Park plens do not include the making of streums into & “fishermant's
puracdise” comparuble to the trout streums in Pisgah Nutionul Forest where
intensive management is practiced. Stocking in this latter arecu is carricd
oa with the intention of insuring each fisherman an average return of five
fish per tripe. All stocking is contingent upon census returns and upon
carcful check of trout streem populations at the end of the season.

Tuble I indicates two proposed stocking policies for 57 milecs of trout
stream in the Greast Smoky Mountains National Park. Plan "A" is based on the
system used in Pisgah Nationnl Forest and the estim:ted presont fishing load
on purk streams. Plan "B;' which is recommended for use until changes in
precsent fishing intensity ocecur, is based on hulf the stocking recommended

under Plan Ae. Such a reduction is felt to be justified by the prescnce of

15
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large numbers of unutilized fish in the headwaters of all streams, By

keeping fishing better in the headwater areas, those doqutraam fishermen

will be encouraged to shift upward out of the hcavily used zonuse. Purthermore,
a guaranteed catch of sizeable proportion to all anglers including the novice
will tend to increasc the fishing load continuully requiring aver-inc}easing
plents of hatchory raised fish. With the amount of stream available for such
mencgement in accessible park areas, it is difficult to predict the ultimate
scope of such o management plan.

Utilization of'stocking Plan B will reguire o distribution cost of ap-
proximately 41,484,00 the first ycar and $48L.00 in cach succeeding year
provided that the purk secures adequate fish transportation equipment (Table
1I).,

Distribution of Fish.

The present antiquated method of fish distribution by means of milk
cans und barrels should be abandoned as soon as modurn fish transportution
tanks can be made available., Detailed plans and specifications for such
tanks are included in appendix le It is recommended thet two independent
units suitable for mounting on pickup trucks be built. Each unit can be
made to carry spproximately lo0O pounds of fish or the cquivalent number as

calculated from the following weight tubulution,
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TABLE I, PROPOSED PLANTING PROCRAM FOR THE

CREAT SUFOKY MOUNTAINS NATIONAL PARK

PLAN A. | PLAN B.

Miles to No. of No. days for No. of
be stocked Fish distribution Fish

cades Cowe (Forge Creek)
(:1i11 Creek) 10 3,000 Rainbow 6 1,500 Rainbow

(Cove Creck)
(Abrams Creek)

yest Promg (Little River) 3 600 Rainbow 1 300 Rainbow
Middle Pxong (Little River) 3 4,000 Rainbow 6 2,000 Rainbow
Little R-ver (Main Stream) 8 5,000 Rainbow 7 2,500 Rainbow
West Promng (Little Pigeon River) 5 1, 500 Brock 1.5 750 Brook )
West Promg (Little Pigeon River) 5 1, 500 Rainbow 1.5 750 meado,...w
Middle Prong (Little Pigeon River) 5 1, 500 Rainbow 3 750 Rainbow
| Cosby Cr-eek 2 700 Rainbow 2 700 Rainbow
..,m,on.mu.mw.n. Fork 3 1,000 Rainbow 1 500 Rainbow
Oconaluf tee 4 5,000 Rainbow) 2,500 Rainbow)
M.\mn.m&.mu‘. Fork 3 3,000 mm._..ﬁuo..._,w ’ 1, 500 wmu.)s.oosw
£Deep Creek 3 1,000 Rainbor 1 500 Rairibow
§Tventy rrile Creek 5 1,000 Rainbow 2 500 Rainbow

57 28, 800 40 14,750

No. days for
distribution

1.5

1.5

5




TABLE II, FISH DISTRIBUTION COSTS AT

GREAT SMOLY MOUNTAINS NATIONAL PARK

FLAN A.

Cost of distribution: Salaries, two men, 2 months - - - =
Truck operation, LO days - - - - -
Materials = = = = = = = = = = - - =

Cost of distribution tanks (2)- - -

Totzl cost distribution (first year)- - - -

Total cost distribution (unnual)- - - - - -

PLAN B.

Cost of distributions Ssalaries, two men, 1 month- - - - -
Truck operation, 21.5 days= = = - =
Moterials = = = = &= i oam e = om s

Cost of distribution tanks (2)-
Total cost distribution (first year)- - - -

Totul cost distribution (annual)- - - - - -
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2L0.00

75.00
& 875.00
4% 1,000,00
% 1,875.00
@ 875.00
8 280,00

129.00

75.00
s L8L.0o
4 1,000.00
¢ 1,48L.00
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qize of Fish Number per Pound Number per 160-1b. Lozd

" 3.L7 555+
8-3/L" 375 600+
83" Le12 659.
gt Lol T12.
8 LoSk 790+
7-3/4" 5440 86l

2 599 9584

" 6450 1,040
7 7435 1,176-

npproximatcly 1,000 fish of the typv normally obtained from the hutchery

can be carried for o period from six to eight hours in this equipmcnt P

jce is available or if transportotion is sccomplished in cool weathere In
the event that the Smokemont hatchery is abandoned os & rearing stotion and
retained merely &s & staging point, the two trenspertation units can be
placed on & ton cnd & helf truck end used for currying fish from the Walhalla
or other neighboring hotcherics to the parke Distribution within the park
can be accomplished by usc of & single unit on & pickup truck., It is es-
timeted that the cost of each unit will be approximately $5C0.00.

The most sfficient use of plantod fish will be secured if the rocommended
numbers are not ell pleced in the stream at onec timce If possible at least
two and preferably three plantings should be made. Where pumbers of fish at
egach planting would be too smell for economical transportation, fewer plants

cann be made or several ureas can be planted with onec loade

19
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V. MAINTENANCE OF KEPHLRT PRONG FISH HATCHERY AND OTHER R~ ARING STATIONS

During the past 10 years the fish used for plunting in Great Smoky
Kountains Nationul Perk waters, have beon grown for the most part at the
Kephart Prong Hatchery netr Smokemonts Throughout the history of this
hotchery difficulties huve been expcrionced which have lowercd its efficiency
and periodically caused considerable fish mortality. These troubles are in-
herent in the stﬁtion end are refernble principally to water quality and
periodic low temporsture conditions. careful operation has overcome those
disadvantages to a large degreec but the source of the trouble is elways
presents,

The hutchory is owned und physical muaintonance of the plunt is provided
by the National Park Servi‘éc. Qperating personncl and costs of rearing fish
and of grounds maintonence ere provided by the Fish and Wildlife Service
working in accordance with & cooperative agrocment between this agency and the
Netional Park Service. Distribution of fish to purk waters is done by park
personnel and vehicless

At the present time the hatchery plant is badly run dovn and will require
approximetely $5,000.00 for minimum repairs to place it in satisfactory
operating cqnditionhz/ By the time moncy can be made evailable (July 1,
1948) further deterioration will have occurrcd and cost of repairs will be
greater,

If the station is to Dbe maintaincd as & purk facility in a condition
comparable to othcr purk structures, an additionsl expenditures of between
$8,000400 and 212,000,00 rust be made to provide an edditional residence,

purking lot improvements, and approuch developmentss Additionul power

e e — e

3/ Sece attached estimate of maintenance cost prepared by Richard F. Dittman
of the Fish und Wildlife Servico.
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generating equipment will have to be added and possibly other facilities

such &s domestic water supply improved.

The necessity for these rather extensive meintenance and development
expenditures requires prompt decision on the future status of this hatchery.
As outlined in the proposed planting program, the requirements of park f'ishery
menagement will cell for approximately 15,000 catchable-size fish annually.
This number of fish cannot be raised efficiently at Kephart Prong and such
low production cannot justify the maintenance expenditures now required.
Unless totel production were to be stepped up to two or three times the
emownt needed for current planting plans, costs could not be made comparable
to other federalé/ and state hatcheries. During the season of 1946 the cost
of each pound of trout raised at Kephart Prong Hatchery was ¢l1.88, This cost
includes an allowance for only & minor amowunt of building maintenance, and
none for major maintenance or distribution of fish. At the Pisgah Rearing
Station where the U. S. Forest Ssrvice maintains the hatchery plant and tukes
care of distribution, costs for each pound of trout were %0463 during the
past season. . At the Fish und Jildlife Service Hatchery at Walhalla, fish
cost $1,95 per pound with all muintenance und overhead included. At the
Berlin, New Humpshire, station of the Fish and Wildlife Service fish were
raised for $0.7hL per pound. Although activities at all these hatcheries are
not stribtly comparable the sample figures indicate that the present operation
at Kephart Prong cannot be justified on & basis of efficient operation.,

In the event thut the hatchery is abandoned, it is believed that federal
hatcheries in the vicinity of the park could supply present needs for the

perk plenting program. Should greater hatchery capacity be needed to fill

E/ Cost figures for federsl hatcheries were provided by the Division of Game
Fish and Hatcheries, U. S. Fish end Wildlife Service.
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possible future demands additional trout could be more economically provided

by expanding other federal hatcheries than by maintaining Kephurt Prong
facilities. It is therefore recommended that hetehing and rearing of trout

be discontinued at Kephart Prong and that present buildings be razed or adapted
for other uses. The éxisting cireult r rearing pools can be maintained as a
staging station to facilitate distribution of trout brought in from outside
hatcheries. There is some evidence that trout brought in from other hatchcries,
especially Erwin, sustein excessive mortality on transfer to park waters.,

This difficulty has been observed only at the hatchery and should bec checked
in other streams by holding transferred fish where they can be observed wntil
extent of mortality is determined. If experiments prove that outside fish
cannot be moved into park waters without too great a mortality, the need for

4 hatchery may heve to be re-evaluated.

Cudes Cove Reuring Station,

The rearing stuetion utICades Cove which consists of circular pools and
oblong pools was carefully exumined. Although the plant there has not been
used for several ycars, the pools, with the cxception of the water distribution
system, seem to be in workable condition. However, water intokes at the site
of the dam need cleaning and repeir, and no residence or utility house is
availables In view of the fact that water conditions are not ideal and that
demend for fish in the pirk area is limited, it is recommended that no re-
habilitation or plans for reopening this plant be made.

Chimneys Rearing Station,

The reoceways and rearing pools at the Chimeys Rearing Station are in
disrepair and could not be made workable without rehabilitation of the water
distribution system and installation of residence and utility building. The

rather limited capacity of this plunt, the incompatibility of hatchery
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development with other uses of the area, cnd the limited need for reared

stock make rehubilitation or operution at this station unnecessary.

!

VI. FISHING REGUL/TIONS

In recent yeurs there has been a tendency to complicute the form of
reguletions and to institute unimportunt or ut lcast not vitully necessary
restrictions on fishing in park sreas. This wotion has resulted in extra
clerical work, frequent confusion and delay in getting out annual regulations
for each perk. Since it is highly desirable that all park regulations be as
simple as possible and that those which must be changed annually are made
aveilable to park personnel well before the fishing season, very careful
consideration has been given to the requirements of Great Smoky Mountains
National Purg. In making recommcndations every effort has been made to ac-
complish simplification and clurity without creating sdministrative
difficultics or endangering the fish popul:tions. Although it will still be
necessary to chunge regulstions from time to time to conform with local nceds,
it is hoped that these chonges can be based on careful biological knowledge
tnd thorough inventory of the fishorman's tuke rather than on loeal pressure,

Open ond Closed Taters.

Past regulations for this park huve stipuluted o number of closed waters,
Thise closures have becn based first on the assumption that depletion of the
fish populition had occurred and that a year of rcst was necessury for re-
habilitation; second, that headwater areas should be closed to act as fish
reservoirs for the remsindor of the stream; third, that it is desirable to
close streams used for domestic water supply; and fourth, to preserve waters
of the research area.for purposcs of scientific investigation.

After careful obscrvetion of fishing conditions and fish populations in

perk stresms and the history of populations as indicated in previous scientific
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investigations, it is believed thot the best results can be obtained by
permitting fishing on 2ll purk waters except those used for water supply

tnd those in the rescarch area, Existing fish populations do not show necd

for the protection afforded by stream closure and research has indicated
thot little or no benefit is to be derived from permanent fish rcfuges. On
the contrary, spreading the fishing lond to all available areas will relieve
pressure on heavily fished streams and result in more economical use¢ of all
fish in the purk. Since all streams must be patrolled whether they are open
or closed, therc should be no additional loud on enforcement personnel when
=1l waters arec opens In the less important streams or headwaters which have
been closed, it is a question whether legitimate fishermen will exceed the
poachors which huve used these areas in the pasts There is definite evidence
thut the psychological effect of a closed water on the fishermen sometimes
defeats the purpose of the closure because poaching and attempted illegitimate
use of the water is greatly increased. The warden end ranger force which is
now available cunnot prevent a certain amount of fishing on all closed ureas,
The natural protection which this wilderncss provides poachers makes the
patrol job exceedingly difficult.
In view of the above considerations it is recommended that all waters

of the purk be opened to fishing except the following water-supply streams:

Mingus Creesk,

Lands Creek,

Chestnut Branch;

‘and tho following stroems of the ruscerch area;
all brunches of Ravens Fork,
Middle Prong of the Little Figeon River and its

tributaries above Rumsey Prong.
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In connvction with the closure of the resesrch area it should be pointed

out for the benefit of future rescerch investigutors that some poaching un-
doubtedly occurs on these waters and for thot reason the fish populations
cammot be considered us undisturbcd.

Open Season.

The open seasons as they now exist arc in conformity with the scasons
miinteined in Tennessece and North Carolina. There appears to be no rcason
for altering theﬁ. It is thercfore recommended that fishing in the park be
permitted from sunriso to sunset, from liay 16 to August 31, inclusive.

Lkestrictions on the Use of Bait.

For scverul yuvars fly fishing only has been purmitted in wators of Great
Smoky Mounteins National Perk. During the current scuson bait fishing has
bcon permitted in certain streams, ospeciully those in the less accessible
rcgioﬁs, and fly fishing only hus been permitted in the most heuvily fished
arcess Careful obscrvation of the success uttuined by both fly fishermen
and talt fishermen indicates thut on tho averuge the bait fisherman is much
less successful than the fly fishermen. 1In gen.ral the nost skillful fisher-
.mfn use flies and the novice is more inclined to use bait.

It is the opinion of rﬂngefs, wurdens, and local fishermen that the
total number of fishermen using park waters has not been increased substantially
by casement of the restriction against bait fishing. It is believed that the
restriction of fly fishing in the heavily fished wvmteors will not significantly
roduce the fishing loud iﬁ these ureas. On the other hand, it prevents the
taking of large cannibalistioc trout which inhabit the large pools and which
in the normal course of fishing, cspceially in the warmer months, do not
rise to a fly. It is desirablc to remove some of thuso lurge fish annually

to permit greeter survival of small and medium size trout. Heving two types
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of beit restriction on different parts of the same stream groatly increases
enforcement problems and ip thereforo undesirable, In view of these con-
siderations, it is recommended that fishing with both natural bait and flics
be permitted in all streams provided, however, ﬁ?ut no ninnows, dead or alive,
shall be used as buit and that the gathering of nutural baits of eny kind
within the boundaries of the purk shull be prohibited.
Size Limitss

Present size restrictions on trout permit the tuking of fish which are
grecter than 7 inches in length or which have been injured in tho catching,
The exception to the size limit which is aff;rded by the clause r¢garding
injury makes practical enforcement of the size limit almost impossible,
The majority of small fish which arv taken and releascd by the onglers
probably suffer injuries resulting in impeirment of growth and eventual
death. This may not be obvious to the angler and death may not actually occur
for soveral days or weecks aftor the injury. The waste is a very tangible
one, however, and could probubly be reduced by permitting the rotention of
1l fish regardless of size in the creel, Meny fishermen who now continue
to fish after having caught several times their limit of small “ish will
probably be sutisfied to retuin somo small fish in the erecl to make up the
limit, thus reducing the overall lo«d on lorger fishe It is considered im-
pructical, however, to require that the first 10 fish teken, regardless of
size, be retained in the creels

Ws therefore recommend that size limits be romoved from trout in the
Great Smoky Mountains lotional Park as soon os conformity or acquiescencc
can be uStaincd from the status of Tuﬁnessae and North Cerolina,.- Since the
fishery touchnicians of both states, the Pish and Wildlife Scrvice aend the

Purk Scrvice aro in general agreement on the principle of removing size limits,
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it is suggested thut administrutive represcentations to the proper sﬁatc
officials be mude by the Dircctor of the National Park Service indicating
his desire for removal of size limits,

The cateh of bass in purk waters is sm.ll, and it is very doubtful
whother any usc is served by restricting ths size limit on this species, It
is rccommended thut size limits be removed from this species also when con-
formity of' adjacent stutes is scourcd.

Linit of Daily Catch,

Fresent bag limits on bass and trout uppear to be sutisfactory. It is
therefore rccommended thut the daily end possession limits on trout be 10
fish and on black bass, 8 fish; provided, howover, thaet mixed creels of trout
and bass shall not exceed 10 fish in the aggregate. No creel limit should be
pliced on curp or any species othcr than those referred to above,

Fiching Licenscs,

At present the purk issues no fishing licenses or pernmits. A stute
license is valid in the park only in thut arca lying within the state linese
This requires that the fisherman intending to use all purk waters secure two
licenses, one from North Crrolina and one from Tennessee. If he is a non-
resident of both stutes he must sccure two non-resident licenses at a con-
siderable cost,

It is recommended that the states of North Crrolina wnd Tennecssee enter
into some type of joint agreement whoreby cne fishing license cen be issued
which will permit fishing throughout the park arens It is further suggested
that adninistrative officurs of the Nutional Park Service make such recom-
mendutions to the two stutes concerned.

Accessibility to Streums from Truck Trails.

There has been considerublo controversy concerning the opening of truck
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troils to public use by uutomobiles, especiully those which parallel trout
streaums. It has beon pointed out that tiis nction would redistribute the
fishing loud and permit more coffective utilization of purk fishery resourcess
This urgument carries consideruble weight becnuse it i& acknowlcdged by
tuchnicinns the t many heudwaters and portions of streems now accessible only
b& #ulking are underfished and that o large harvesteble supply of fish gous
to waste annually.

Although from a fish mancgement stundpoint, openi.ng of truck trails under
oresent fishing conditions would bo desirable, severt] considerations appear
to meke this action unwarrunted from the point of view of long-range policye.
First, easy access wculd tend to rcduce gencral park valuese Sceond, the
treils are not now suituble for publie travel and would require very sub-
stuntiul improvewnent and maintenince if open to public wse. Many bridges
would have to be rebuilt and the rouds widened to permit safe travel. Opening
of these inuccessible arcas to our trevel would greatly incrousc the total
ishing lond, thereby increusing the problem of maintaiming fish populations.
fironter accessibility would «lso huightén the fire hazard. In view of the
foregoing considerations, it is recommended that for the prosent at least

truck .trails remein closed to public access,

VIT. SuUMMARY OF FISHING CONDITIONE AFD PISE MLNAGEMINT RECOMMENDATIONS
1. Fisheries resources of the p.rk eare now in good condition with the
greater part of uvailable streams underfished.
2. Heavily fished and accessible sections of most streums arc in good
condition but will require sustained stocking with catchable-size

trout to muintain satisfactory fishing.

28



3-

7.
B.

10,

11.

Nutive brook trout ure slowly moving from headwaters to aireas
fornmerly occupisd exclusively by rainbow but efforts to elimin.te
reinbow by artificicl means uare not practical at this time.

4 thorough progrum of biologicul investigation and inventory of

fish use should be initiuted under the direction of a permanent

P-3 Biologist attached to the pt.rk staffs

Approximuately 15,000 cctchable-size rainbow should be plinted in
perk stretms unnually until creel census und investigation show
greuter needs.

kephurt Prong Hutchery (Smokemont) should be abandoned as a fish
rearing station and fish should be sgcured from other hotcheries
outside the park,

The purk should be provided with modern fish transportution cquipment.
Ronds and trails now closed to motor travel should remain closed

for administr.tive rowsons.

All waters of the park should be open to publiec fishing except those
used for water supply and those in the research area,

Both beit and rly fishing should b¢ permitted in park waters except
thet use of any buit fish should be prohibited.

Size limits are undesircble beocause they prevent utilization of
undersized crowded populations and because a large percentags of small
fish handled die, However, urtil the stutes of North.Carglina and
Tennessce can be encouraged %0 chunge, a limit of 7 inches on trout.
and 10 inchos on bass should be reteineds It is desirablc to take
any steps possible to cneoursge stutes to initiate action on rcmoval
of size limits,

Duily and possession limits rre to be 10 trout end 8 bass or in
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mixed creels o total of 10 fish. No limits are to be imposcd on
other fishus,
13. . single uniform fishing license for the cntire park should be

developed jointly by the states of Tennessee and North Carolinua,

Subnitted by:
_1..‘ ’ﬁl /"

'y il
!?,i/éiﬁ@(/ .J? |

v

Lloyd L. Smith, Jr.,
assistunt Chief, Biology Division,
June 27, 19L7.
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APPENDIX I

Construction of rish Distribution Unit.

A suitable fish uistribution unit cun bo constructed in uccordunce with
the attached rluns prepured by the Fish snd 1.ildlife Secvicc. Essentially
the units are comprised of redwood or cypress wooden tanks lined with
galvenized sheet mstal. The 12 gauuge shcet metal linin: k ~ps. the tuonks
water tight and the wood, in addition to giving mechanisul strength, pro-
vides consideruble insulttion ngainst wurming of water. AlR .rem piping
should be galvanized und all valves bronzed bodicd.

Machinery for wuter eirculation and aeration is mounted ad the roar
of thu tanks on the seme skids used os basic clements of the tanks thom-
sclvose If the mechinery mountings as indicuted on the drawings'6h0U1d prove
unsatisfactory on account of space requirements of trucks, thcy caw be
ultered to suit the needs. The drawings show water circulation pump, «ir
purp &4nd conncetion for bottled oxygen supply s

The unit is composcd of two compartments, etch mewsuring 263" by 3Q"
inside dimension. & 20" depth of wuter or up to the overflow is ordinarily
carried during trunsportation of' fish. The weight of the unit when empty
is npproximately 800 1bs. and welght when loaded with wuter, excluding fiish,
is approximately 2,600 1bs., The pump used for water circuletion is a 1%"
Juuger woater pumping unit, or ¢quivaelent, capable of furnishing 50 gallons
per minute at 1C0' stotic suction 1ift aﬂ? is sclf-priming. It is powerecd
by an intermediate 5/L to 1 Qprsapower air-cooled Briggs-Stratton or equal
gns engine. Freec oxygen delivered from oxygen bottles through stendard re-
ducing velve equipment is introduced into the bottom of ecach compartment of:

the unit through a 5" x 8" carborundum stone, especially made for this pur-

Poce,
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The 1lids of the two compartments are ventiluted by means of a 3" per-
forated brass plate installed over & 2" hole bored in the center of the
covers This is essential to permit escape of carbon dioxide or other gases
whkich nay accumulute over the surface of the wuter.- As will be noted from
the drawing, compartments for carrying ice to reduce water tempercture have
bcer. located on the side of the unit. These compurtments will ‘accommodute
approximately 200 1lbs. of crushed ice which lies over the inlet and outlet
pipes. |

The introduction of air into the water circula ting system is accomplished
by u specially designed aspirator or suction T built into the inlet pipe to
etch compartment, A 5/16" copper tube is connected to the aspirutor und
cxtends to the top of the tenk or above the water level curried in the tanks.

Field tusts of this equipment have shown that use of cither the wﬁtar
circulating system or the free oxygen distribution system will mointein fish
in trunsit for reasonuble pieriods of time. Under field operating cocnditions,
two compurtment units operating with water tcmperht;res of 52° F, will carry

160 1bs. of fish,



APPONDLY JI

Estimute of Repeirs to Kephurt Prong Hatchery

VWhich aro Necessafy to Place This Station

In Suitable Condition for Bificicnt Operations

Tnesc estimutes were made by the Fish and Wildlife Service and can be
considered minimum,
I Rock Dam at Power Reservoir - §200
II Genurator Repairs = §50
IITI Turbine (no estimate availuble)
IV Filter Pipc at Reservoir for Hatchery Water - $200
V Fire Pighting System - §1,3%30
VI Two=-5tull Guruge ot Superintendent's Residence
l. Re=stain shingles = {30
2. Replace roofing materinl - 486
VII Supcrintendentt's Rousidence

l. Replace roofing materiel - §240
2. Re-stain shingles - 70

3« Install rain gutters - §80
L4 Insuletion of roof - $1L0
. VYeather-strip windows and doors = 120

6. Window screens - §30
7. Rec-decorate interior - 250

VIII Office - Grrage Building
l. Replace two sliding doors - 100

2. Repluce roofing material = §$230
3+ Re-stuin shingles - 65

L. Repaint interior - 132

5« Screens - {16

IX Hatchery
1. Replace roofing muteriul - 3255
2. Re-stoin shingles - §75
s Repaint interior - §$140
L. Rebuild one wall = §300
5« Water supply troughs = $350

X Point and Qil Heouse =~ 35150

XI Miscellaneous Items = $LLS
(Repeirs to windows, doors, and electrical cquipment)
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