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Annual Administrative Report

Inventory and Monitoring Program

Great Smoky Mountains National Park



I. INTRODUCTION

The Inventory and Monitoring plan of Great Smoky Mountains
National Park (GRSM) is based on a hierarchy of scale of
biodiversity:

1. LANDSCAPE - vegetation, disturbance history, land use,
geology, topography, etc.

2 ECOSYSTEM - spruce-fir, caves

3. WATERSHED - Noland Creek

4. COMMUNITY - aquatic biota, fisheries, exotic forest
insects and diseases

5. SPECIES - rare, endemic, heroic, exotic, and

bioindicator species

The objectives of the I&M program are to link the levels of the
hierarchy with unifying themes:

1 Provide management with information crucial to making
informed decisions

2. Incorporate data on perturbations such as air pollution
and fire at every level from landscape to species

3 Integrate monitoring efforts with efforts to build and

refine predictive models

The limited funding of the initial year (FY92) of the program
restricted what could actually be accomplished. Of the 14
program elements specified in the GRSM plan, one (Data
Management) was funded at 125% of full funding, one (Watershed
Hydrology and Nutrient Cycling) at 57%, 9 were funded at 50% or
less, and 3 received no funding (Table 1). This distribution of
funds was the end product of a process of evaluation of critical
needs in light of funding realities, and does not represent any
conclusion by the I&M project managers that those projects not
funded in the first year of the program are less important than
others. Rather, the project managers felt certain programs could
not be delayed because of the need for data continuity, while
other programs were designed in such a way that a delay in
implementation would not harm their integrity.

The emphasis in the first year was on filling permanent
positions, purchasing expensive items such as vehicles,
computers, data loggers and environmental monitors, and ensuring
that the development of the comprehensive data management plan
proceeded on schedule. Two permanent full-time positions were
recruited and filled. A computer specialist was hired for the
data management function, and a biological technician was hired
for the rare plants project. Four 4-wheel drive vehicles were
purchased to provide logistical support for the program. Two
were purchased with WASO I&M funds and two with SERO I&M funds.
Five makes of water quality monitors were evaluated for use in
park streams. The most accurate and reliable model was selected
and three were purchased for the large stream water quality



project.

of software and peripherals.

*Table 1.

For the data management function a very fast and
powerful computer was purchased along with thousands of dollars

Breakdown of expenditures for FY92, Great Smoky

Mountains National Park Inventory and Monitoring Program.

Monitoring WASO I&M Other
Program Element Funding Funding Total
Data Management 75,000.00 0.00 75,000.00
Cave 0.00 0.00 0.00
Vegetation 0.00 0.00 0.00
Exotic Forest Insect

and Disease 0.00 0.00 0.00
Watershed Aquatic

Biota 3,100.00 18,715.00 21,815.00
Watershed Hydrology/

Nutrient Cycling 68,000.00 81,500.00 149,500.00
Large Stream

Fisheries 3,100.00 42,012.00 45,112.00
Large Stream

Macroinvertebrates 1,000.00 2,857.00 3,857.00
Large Stream

Water Quality 30,000.00 5,715.00 35,715.00
Rare Plants 37,300.00 6,000.00 43,300.00
Rare Fish 0.00 1,150.00 1,150.00
Brook Trout 10,000.00 8,575.00 18,575.00
Black Bear Population 20,500.00 11,727.00 32,227.00
Cades Cove Deer

Population 2,000.00 1,023.00 3,023.00

Totals 250,000.00 179,274.00 429,274.00

*Additional park base FTE of 0.4 was also directed toward this
program in FY92 through a combination of tasks performed by
secretarial staff, the Natural Resources Supervisor, and the
Chief of Resources Management and Science. This amounted to
$16,733.00 of park base funding.



UNITED STATES T"EPARTMENT OF THE INTERIOR
NATIONAL PARK SERVICE

ANNUAL ADMINISTRATIVE REPORT
(Long-term Monitoring)

Park: Great Smoky Mountains National Park

Region: Southeast

RMP Project Number: GRSM-N-083 (Monitoring brook trout range

decline)
Project Title: Brook Trout Monitoring
Project Objectives:

a. Monitor current trends in brook trout distribution and
decline.

b. Identify the factor(s) most influencing any decline in
brook trout range.

Principal Investigators: Stephen E. Moore and Bart D. Carter
Resource Management and Science
Division
Great Smoky Mountains National Park
107 Park Headquarters Road
Gatlinburg, TN 37738
(615) 436-1251

Estimated Funding amount(s) exr:=nded during current FY.

S FTE Name
a. NPS (WASO I&M) 10,000 0 NPS-GRSM
b. NPS (Region) 2,360 .29 NPS-SERO
c. NPS (Park Base) 1,115 .08 NPS-GRSM
d. Other Fed. Agency 0 0
e. State/Local Agency 0 0]
f. Non-profit Inst. 100 « 05 Sca
5,000 33 TTU
g. Personal/Volunteer 0 .04 NPS, VIP,
GRSM
Totals $18,575 .79

Habitat Studied: Aquatic (lotic)
Family Studied: Salmonidae

Species Studied: Salvelinus fontinalis




(a) Progress:

Brook trout I&M funding for 1992 ($10,000) was spent
entirely on vehicle acquisition as part of the initial
start-up phase of the I&M initiative. Support for the
monitoring activities during 1992 was generated via a
Cooperative Agreement with Tennessee Technical University
(TTU) , which provided personnel and transportation. The
work was accomplished incidental to an NRPP funded project,
without which it would not have been possible to accomplish
in FY92.

(b) Significant findings:

During 1992, 21 streams containing brook trout populations
were sampled to assess population structure and/or genetic
integrity (Table 1). When compared to historical databases,
five of these streams continue to be encroached upon by non-
native salmonids (Figure 1). Of these five, the most
dramatic decline in brook trout has been observed in Beech
Creek where the population has decreased 49 percent since
1989. Furthermore, rainbow trout have established a viable
population in the downstream-most 0.96 km of Dunn Creek, a
stream occupied exclusively by brook trout in 1977 (Kelly et
al. 1980).

For most streams, 1992 proved to be an exceptional year for
brook trout reproduction. Also, in most of the streams
monitored density values for brook trout were highly
variable (Figure 2); however, almost half of the density in
many cases was comprised of Young-of-the-Year (YOY) brook
trout. With respect to biomass, brook trout populations in
sympatric situations (Figure 3) had values ranging from 3.3
kg/ha to 30.8 kg/ha. The highest biomass values were
observed in the seven streams containing allopatric brook
trout populations (Figure 3). For these streams, values
ranged from a high of 47.9 kg/ha to a low of 1.26 kg/ha.
Differences in brook trout biomass in each stream are
related to habitat suitability and/or different stages of
rainbow trout encroachment.

Recent genetic information pertaining to brook trout in the
Southeast has indicated that there is a distinct strain of
brook trout indigenous only to the southern Appalachians.
For this reason, it has become a top priority to genetically
type as many brook trout populations as possible in order to
get a better indication of the distribution of this native
strain inside the park. During 1992, tissue samples from 21
populations of brook trout were sent to the University of
Tennessee for analysis. Based on these analyses, 71 percent
of the populations sampled were of the native genotype, 24
percent were hatchery x native genotype, and five percent
were pure hatchery genotype (Figure 4). These data suggest



that there is in all likelihood a higher percentage of
native strain brook trout in the park than once realized.
This information will become very important in terms of
reclamation efforts, which must be focused on native
genotypes.

(c) Reports and publications during fiscal year:

None

(d) Status of any specimens collected:

Tissue samples for electrophoretic analysis were sent to the

University of Tennessee and were destroyed in the analysis
procedure.

Appendices
(a) Project Staffing:
FTE
GS-11 Fishery Biologist 0.25
GS-7 Biological Technician 0.50
GS-5 Biological Technician 0.50

(b) Plans for next fiscal year:

Monitoring activities for FY93 will focus on brook trout
distribution in one of the park's 45 watersheds and will
document the following: (1) Physical, chemical and habitat
data for the watershed; (2) calculation of population
parameters on a stream-by-stream basis within the watershed;
and (3) determination of downstream distribution of
allopatric brook trout within the streams of the watershed
as well as the upstream limits if possible.



Table 1. Listing of brook trout streams monitored during 1992.

(E.P. = East Prong, M.P. =

STREAM

Middle Prong, W.P. = West Prong)

WATERSHED

Balsam Corner Creek (BCC)*
Beech Creek (BC)+

Bunches Creek (BUC)+

Camel Hump Creek (CHC)+
Cooks Creek (CC)+

Dunn Creek (DC)+

Enloe Creek (EC)*

Flat Creek (FC)+

Hyatt Creek (HC)*

Indian Camp Creek (ICC)+
Marks Creek (MAR) *

Meigs Creek (MC)+

Pretty Hollow Creek (PHC)+
Raven Fork (RAV)*

Road Prong (ROP)+

Rock Creek (ROC)+

Sams Creek (SAM)+

Silers Creek (SC)+
Starkey Creek (STC)+
Straight Fork (STF)+

Taywa Creek (TC)+

Oconaluftee River
Cataloochee Creek
Oconaluftee River
Pigeon River

Cataloochee Creek
M.P. Little Pigeon
Ocanaluftee River
Oconaluftee River
Oconaluftee River
Pigeon River

M.P. Little River
E.P. Little River
Cataloochee Creek
Oconaluftee River
W.P. Little Pigeon
Pigeon River

M.P. Little River
E.P. Little River
M.P. Little River
Oconaluftee River

Oconaluftee River

* Denotes streams sampled for genetic analysis only, no
population data was obtained.

+ Denotes streams sampled for genetic analysis and population

structure.

( ) Identifying acronym assigned to each stream
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Figure 1. Fish community structure of brook
trout streams vulnerable to invasion of
non-native trout species
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Figure 2. Estimated density of brook trout in
streams surveyed during 1992 *
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Figure 3. Estimated biomass of brook trout in
streams monitored during 1992
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Figure 4. Breakdown of streams containing
native, hatchery, or hybrid populations of brook
trout from samples taken in 1992
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UNITED STATES DEPARTMENT OF THE INTERIOR
NATIONAL PARK SERVICE
ANNUAL ADMINISTRATIVE REPORT
(Long-term Monitoring)
Park: Great Smoky Mountains National Park
Region: Southeast

RMP Proj. Numbers: GRSM-N-010 (Sport fishery monitoring)
GRSM-N-012 (Non-game fishery monitoring)

1. Project Title: Large Stream Fisheries Monitoring
2. Project Objectives:

a. Monitor annual variation in game and non-game fish
populations.

b. Monitor physical, chemical, and biotic parameters that
may influence fisheries in the park.

c. Monitor the extent of angler use of the fishery resource
in the GRSM.

3. Principal Investigators: Stephen E. Moore and Bart D. Carter
Resource Management and Science
Division
Great Smoky Mountains National Park
107 Park Headquarters Road
Gatlinburg, TN 37738
(615) 436-1251

4. Estimated funding amount(s) expended during current FY.

$ FTE Name
a. NPS (WASO I&M) 3,100 0 NPS-GRSM
b. NPS (Region) 15,247 .43 NPS-SERO
c. NPS (Park Base) 2,255 .12 NPS-GRSM
d. Other Fed. Agency 21,885 .09 USFS
e. State/Local Agency 2,000 .13 NCWRC, TWRA
f. Non-profit Inst. 625 .10 U.T., SCA
g. Personal/Volunteer 0 .26 r.U., TTU,
VPI, HTC
Totals $45,112 1.13

5. Habitat Studied: Aquatic (lotic)

Family Studied: (See Table 1)



Species Studied: (See Table 1)
(a) Progress:

WASO I&M funds for FY92 were expended for supplies and
personnel. However, utilizing interagency agreements and
volunteers the large stream program outlined in the park's
long-term monitoring plan was partially completed (see #4).
Annual samples were completed in the two streams (Little
River and Cataloochee Creek) which have been sampled since
1986.

(b) Significant findings:

During 1992, large stream surveys were conducted in Little
River and Cataloochee Creek. Twelve species were collected
in Little River and six in Cataloochee Creek (Table 1).

Biomass and density values appeared higher than previous
years as both systems are recovering from a drought in 1988
and flooding in 1989 and 1990 (Figures 1-2). On average, in
1992 Little River supported an estimated 35.6 kg/ha (45.2%)
of rainbow trout, 7.9 kg/ha (10%) of brown trout, and a
combined non-game weight of 35.2 kg/ha (44.7%). 1In
Cataloochee Creek, rainbow trout comprised 19.4 kg/ha
(46.2%) of the biomass, and brown trout and combined non-
game weight 11.9 kg/ha (28.3%) and 10.7 kg/ha (25.5%),
respectively. Relative biomass differences in brown trout
and non-game species between the two streams can be
attributed to habitat related factors for brown trout (lower
frequency of preferred habitat in Little River) and lower
non-game diversity in Cataloochee Creek.

Density values for both streams for most species were
slightly lower than 1991 (Figures 1-2). However, the
rainbow trout value in Little River and brown trout value in
Cataloochee Creek were slightly higher than in 1991. This in
all likelihood is attributed to the outstanding recruitment
year observed for each respective species in each stream.

Age structure of the trout populations in both streams
(figure 3) was determined from scale samples. The
information obtained from these samples has indicated
rainbow trout rarely exceed three years of age and generally
do not obtain average lengths in excess of 260 mm. However,
one rainbow trout was collected in Cataloochee Creek that
was 471 mm in length and was four years old, the longest
sampled in the park since 1986. Brown trout, being longer
lived, reached ages of eight years and obtained lengths in
excess of 508 mm in Cataloochee Creek. In Little River, the
oldest brown trout sampled was four years of age and 420 mm
in length.



In an attempt to monitor individual fish growth and
movements in Little River, visual implant tags (VIT) were
used to individually identify 199 rainbow trout and three
brown trout in June 1992. Although low in number (4.4%),
tag returns in September 1992 have provided beneficial
insights into movement patterns and absolute growth of
rainbow trout (Table 2). Since none of the tagged brown
trout were recovered in 1992, comparisons between the two
species could not be made.

(c) Reports and publications during fiscal year:
None

(d) Status of any specimens collected:

None were collected.

Appendices

(a) Project Staffing:

NPS FTE
GS-11 Fishery Biologist 0.10
GS-7 Biological Technician 0.20
GS-5 Biological Technician 0.20
GS-4 Biological Technician 0.20
OTHER

Other Fed. Agency 0.09
State/local Agency 0.15
Non-Profit Inst. 0.10
Personal/Volunteer 0.25

(b) Plans for next fiscal year:

Annual sampling will be conducted on Little River and
Cataloochee Creek. Individual length and weight data will
be collected for all game fish. The total number, weight,
maximum and minimum lengths will be collected for each non-
game fish species. Physical and chemical data will be
collected at each sample site. A portion of the FY93
funding will be used to purchase a vehicle for the project.



Table 1.

monitoring activities.

Listing of fishes collected during 1992 large stream

Northern hogsucker

Northern hogsucker

STREAM FAMILY SPECIES COMMON NAME
Cataloochee Salmonidae Oncorhynchus mykiss Rainbow trout
Creek Salmonidae Salmo trutta Brown trout
Cyprinidae Campostoma anomalum Stoneroller
Cyprinidae Rhinichthys atratulus Blacknose dace
Cyprinidae Rhinichthys cataractae Longnose dace
Catostomidae Hypentelium nigricans
Little Salmonidae Onchorhynchus mykiss Rainbow trout
River Salmonidae Salmo trutta Brown trout
Cyprinidae Campostoma anomalum Stoneroller
Cyprinidae Nocomis micropogon River chub
Cyprinidae Luxilus coccogenus Warpaint shiner
Cyprinidae Notropis leuciodus Tennessee shiner
Cyprinidae Notropis rubricroceus Saffron shiner
Cyprinidae Rhinichthys atratulus Blacknose dace
Cyprinidae Rhinichthys cataractae Longnose dace
Catostomidae Catostomus commersoni White sucker
Catastomidae Hypentilium nigricans
Cottidae Cottus bairdi

Mottled sculpin



Table 2. Mark/recapture results from VIT tagged rainbow trout in
Little River, June-September 1992.

TAG# TL(JUNE) WT (JUNE) TL(SEPT) WT(SEPT) MOVEMENT*
J66 162.0 42.3 ' 163.0 37.6 Down 25m
J68 175.0 49.8 { 182.0 58.3 Down 25m
J77 189.0 65.1 | 198.0 72.1 Down 15m
J50 186.0 63.9 | 192.0 59.4 Down 15m
Jb52 174.0 48.3 | 183.0 48.6 Down 12m

* Down = downstream, Up = upstream. Distance moved is an
approximation based on the difference in length between habitat
units at time of tagging and recapture.



Figure 1. Mean biomass and density values for
game and non-game fish collected during

monitoring activities in Little River 1986-92 2
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Figure 2. Mean biomass and density values for
game and non-game fish collected during

_ monitoring activities in Cataloochee Ck 1986-92 o 2
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