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Introduction

Beginning in 1990, samples of fish (and in some cases benthic macroinvertebrates) have been
carried out using an Index of Biotic Integrity (IBI) protocol, at 154 sites in the Little Tennessee
River watershed upstream of Fontana Reservoir in Swain and Macon Counties, North Carolina
and Rabun County, Georgia (McLarney, 1991 and annual reports since then). In 1992, 8 of these
sites were selected as “fixed stations” to be monitored annually. Since then, several other sites
have been monitored annually and so become de facto fixed stations. Rationale for selection of
the original 8 fixed stations is documented in McLarney (1993). Rationale for additional fixed
stations is offered in McLarney, 1996 (Little Tennessee at head of Lake Emory, Rabbit Creek at
Rabbit Creek Rd. and Skeenah Creek at North Carolina Welcome Center), McLarney, 2000
(Little Tennessee River at Wolf Fork), and McLarney (2000 annual report, two stations on
Sutton Branch at Rabun Gap-Nacoochee School).

Over the course of time, it was found necessary to move one fixed station (Cullasaja River at
Wells Grove, see McLarney, 1996); although this station was monitored in 2007 its validity as a
fixed station is in doubt as a consequence of extreme channel instability. Four stations have been
dropped from the fixed station list. lotla Creek at Macon County Airport was abandoned in 1999
(See McLarney, 1999, 2000). Little Tennessee River at Wolf Fork (RM 142.9) was not sampled
in 2002, and formally abandoned as a fixed station in 2003, although it was revisited in 2005,
2006 and 2007. Two sites on Sutton Branch were dropped as fixed stations after the 2002 season
(McLarney, 2003), when it became apparent that a projected stream restoration project was not
likely to occur in the near future.

It has gradually become clear that it will be useful to monitor Peeks Creek above Peeks Creek
Rd. as a fixed station, and from now on it will be so designated. Including Peeks Creek, at this
time 11 sites are designated as fixed stations. All fixed stations along with years of monitoring
are listed in table 1 along with all stations monitored in 2007. During some years (as recently as
2005) high water has been an impediment to monitoring some of the larger fixed stations. In
contrast, the 2007 season featured record low water throughout the season. Nevertheless, one of
the fixed stations was not monitored this year, for reasons which will be detailed in the section
on results. The 9 fixed stations visited in 2007 are supplemented by 19 sites previously
monitored at least once and 2 new sites. Location of all sites is shown in Figure 2. Rationale for
selection of all non-fixed station sites monitored in 2007 is given in the following section.

Following discussion of rationale for site selection, and a presentation of monitoring criteria
(tables 3-9), the bulk of this report is devoted to presentation and interpretation of monitoring
results, including fish sampling data (all sites) and macroinvertebrate sampling data (2 small
stream sites). Stimulated by the first capture of a new exotic fish species (spotted bass,
Micropterus punctulatus) in the Little Tennessee, we have added a short section updating the
presence and status of invasive aquatic animals, principally fishes, in the Upper Little Tennessee
Watershed.



Rationale for Non-Fixed Station Sites

For most significant sites we try to maintain a 5 year sampling rotation. Sites chosen on that
basis in 2007 were Cullasaja River above Cullasaja Falls, Hickory Knoll Creek above Hickory
Knoll Road, Little Tennessee River at Tessentee Farm and Little Tennessee River above Franklin
Road.

A major and ongoing emphasis for the Little Tennessee Watershed Association in 2007 is the
Cartoogechaye Creek Municipal Watershed Assessment project, of which IBI biomonitoring is
but one component. The Assessment seeks to help the Town of Franklin plan for conservation of
what is presently their only source of municipal water supply. As part of the assessment, we
sampled 4 sites on the Cartoogechaye Creek mainstem above the municipal water supply intake
at RM 6.0 and one site in the lower reaches of each of the creek’s 4 major tributaries. (Our
Cartoogechaye Creek fixed station at the Macon County Rec Park is located below the intake.)
All of these sites except for one on the mainstem immediately upstream of the water intake have
been monitored in 2-13 previous years.

The Cowee Creek watershed, presently being impacted by megadevelopment in the headwaters
of its tributary Caler Fork, continues to be a cause of concern. We monitored one site in the
lower reaches of the Cowee Creek mainstem and did a repeat visit to a site on Caler Fork which
between 2005 and 2006 showed spectacular degradation apparently due to sedimentation caused
by development activity. We were unfortunately unable to complete a third site on Cowee Creek
above Caler Fork due to landowner access problems.

Two sites in Georgia were visited in relation to monitoring activities by the Georgia Department
of Natural Resources. The Georgia DNR requested that we monitor a site on the Little Tennessee
mainstem above Georgia Highway 246 (Scaly Mountain Rd.); this was a new site for us. The
other Georgia DNR-related site, on Mud Creek above Kelly Creek Rd. was sampled because of
our doubts about site selection for a 2004 Georgia DNR biomonitoring sample (included in our
annual report for that year) which yielded results substantially different from our previous
samples on this reach of Mud Creek.

We began annual monitoring of Blaine Branch just above its mouth in 2003, with the
understanding that it was to be a DOT restoration site. This plan was cancelled, but we continued
to monitor, hoping to document natural improvement following removal of cattle from the site.
However, beavers have essentially taken over this site, and it is probable that 2007 will represent
the last year of sampling for this site.

Peeks Creek above Peeks Creek Rd. was first monitored in 2005, following a December, 2004
mudslide which ranks among the greatest natural disasters in Little Tennessee Watershed history.
As in the case of Blaine Branch, restoration efforts have stalled, but three consecutive years of
monitoring have documented significant improvement, and beginning in 2008 the Peeks Creek
site will be treated as a fixed station.



Two previously monitored sites we might not otherwise have selected in 2007 (Little Tennessee
River in Wolf Fork Valley and Coweeta Creek below the old McClure Mill site) were monitored
at the request of landowners.
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IBI Scoring Criteria

IBI scoring criteria here applied to sites with watershed drainage areas of 4 square miles or more
are those proposed by McLarney (1995a), as modified from Saylor and Ahlstedt (1990). These
criteria are presented in tables 3-9.

For certain types of stream sites, including those draining less than 4 square miles, with gradients
of greater than 100 ft/mi. or located at high altitudes above barriers to fish movement, an
exclusively fish-based IBI is not appropriate. Such streams (accounting for 3 of the sites
monitored in 2007) are thought to be characterized by naturally low fish diversity, such that
another assemblage of organisms (benthic macroinvertebrates) must be taken into account in
assessing biotic integrity. One of these sites, Cullasaja River above Cullasaja Falls, is so atypical
that no index was attempted; we simply report results of the fish sample. This was the rationale
for development of the Williams (1996) “brook trout” IBI criteria based on combined fish and
benthic macroinvertebrate samples, here presented (Table 8) in a modified version proposed by
this author (McLarney, 1999).

Note that no criteria are given for stream sites with watershed areas of 70-150 square miles, since
there is not enough experience on sites in that size range in the Tennessee Valley to permit
establishment of criteria (Saylor and Ahlstedt, 1990). One site in this size range (Cullasaja River
at Wells Grove) was monitored in 2007. It is scored using metrics for streams in the 40-70 square
miles watershed size category.

Table 9 assigns Bioclass Ratings to the total possible range of IBI scores, from 12 to 60, with

general information on the attributes of fish assemblages corresponding to each class (Karr, et al.
1986).
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Table 1. Location and general information for fixed biomonitoring stations in the upper Little
Tennessee River Watershed.

River Watershed Rationale for
Stream Mile Site Name area (mi?) Years monitored adoption/abandon.
Little 95.5 Needmore 445 1990-2002, 2004, Original TVA Little
Tennessee R. 2006 Tennessee fixed station
Little 118.0 | Head L. Emory 200 1995-2000, 2002, | Transition between upper
Tennessee R. 2004, 2006 and lower river
Little 136.9 State Line 55 1990,1992-2002, NC/GA state line
Tennessee R. 2004, 2006
Rabbit Cr. 0.8 Above Rabbit 8 1992, 1992-2007 Ideal for high school class
Cr.Rd.
Cullasaja R. 0.9 Wells Grove 93 1995-2002, 2004, | Lower end of largest Little
2006 T tributary

Peeks Cr. 0.3 Above Peeks 2 2005-2007 Document recovery from

Creek Rd. mudslide disaster
Cartoogechaye 1.0 Macon Co. Rec 59 1992, 1992-2007 Second largest Little T
Cr. Park tributary
Middle Cr. 2.2 W. Middle Cr. 10 1992, 1992-2007 Follow results of

Rd. restoration upstream
Cullasaja R. 8.3 Peaceful Cove 55 1991, 1993-2007 | Track effects of Highlands
WWTP
Wayah Cr. 0.6 Crawford Rd. 13 1990,1993,1996- Track effects of package
2007 treatment plant
Skeenah Cr. 0.5 NC Welcome 6 1994-1995,1997- NCCAT - ideal teaching
Center 2007 site
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Table 2. Sites monitored in the Little Tennessee watershed with corresponding year (unless

otherwise noted) and IBI class.

Site 2005 2006 2007
Fixed Station 1: Little Tennessee River at Needmore Rd. (RM 95.5) 2004 Good
Good
Fixed Station 2: Little Tennessee River at Head of Lake Emory (RM 118.0) Fair  Fair
Fixed Station 3: Little Tennessee River at North Carolina/Georgia state line 2004  Fair  Fair
(RM 136.9) Fair
Fixed Station 4: Peeks Creek at Jones property Above Peeks Creek Rd. (RM 0.3)
Fixed Station 5: Rabbit Creek above Rabbit Creek Rd (RM 0.8) Poor  Fair  Poor
Fixed Station 6: Cullasaja River at Macon Middle School (RM 0.9) Fair  Fair
Fixed Station 7: Cartoogechaye Creek at Macon County Recreation Park (RM 1.0) Fair  Fair  Fair
Fixed Station 8: Middle Creek at West Middle Creek Rd. (RM 2.2) Fair Good Fair
Fixed Station 9: Cullasaja River at Peaceful Cove (RM 8.3) 2004 Good  Fair
Fair
Fixed Station 10: Wayah Creek at Crawford Rd. (RM 0.6) Fair  Fair  Fair
Fixed Station 11. Skeenah Creek at North Carolina Welcome Center (RM 0.5) Poor Poor Poor
Cowee Creek at Wests Mill (RM 0.7) Good Good
Caler Fork at Holbrook/Tucek property line (RM 0.4) Good Poor Good
Cullasaja River above Cullasaja Falls (RM 11.9)
Blaine Branch above Mouth (RM 0.1)
Cartoogechaye Creek above Franklin Municipal Drinking Water Plant (RM 6.1) Fair
Mill Creek (Cartoogechaye tributary) above Old Murphy Rd. (RM 0.3) 1999 2005 Poor
Poor  Fair
Cartoogechaye Creek at Mt. Hope Baptist Church (RM 7.5) 2003 2004 Good
Good Good
[Fair
Cartoogechaye Creek at Killian Farm, Experimental Sector (RM 10.7) 2002 Fair
Fair
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Site 2005 2006 2007
Poplar Cove Creek above Corpening Fd. (RM 0.4) 1993 1999  Fair
Fair  Fair
Cartoogechaye Creek at Cartoogechaye Baptist Church (RM 11.2) 1999 2001 Good
Fair  Fair
Allison Creek below W. Old Murphy Rd. (RM 0.4) 1999 2001 Fair
Good  Fair
Jones Creek below N. Jones Creek Rd. (RM 0.6) 1999 2001 Fair
Fair  Fair
Hickory Knoll Creek above Hickory Knoll Rd. (RM 0.4 - 0.5) 1995 2001 Fair
Fair  Fair
Coweeta Creek at Old McClure Mill dam site (RM 0.5) 2003 2004 Good
Good Good
[Fair
Little Tennessee River at Tessentee Farm (RM 126.9) 2001 Poor
Poor
Little Tennessee River above Ga Highway 246 (Scaly Rd.) (RM 137.6) 2007 2007
Above 246  State Line
Good Fair
Mud Creek at Kelly Creek Rd. (RM 0.7) 2003 2005  Fair
Poor Very
Poor
Little Tennessee River above Franklin Rd. (RM 139.6) Poor  Fair  Fair
Little Tennessee River at Wolf Fork Valley (RM 142.9) Poor Fair  Fair
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Table 3. IBI metric scoring criteria for the Upper Little Tennessee River Watershed for stream
sites with watershed areas of 4-7 square miles.

Score

Metric 1.5 4.5 7.5
1. Total number of native species <6 6-10 >10
2. Number of darter species**
3. Number of centrarchid species, other than Micropterus**
4. Number of sucker species**
5. Number of intolerant species <2 2 >2
6. Percentage of individuals as tolerant species >20% 10-20% <10%
7. Percentage of individuals as omnivores, generalist feeders

and herbivores >20% 10-20% <10%
8. Percentage of individuals as specialized insectivores <20% 20-45% >45%
9. Number of species as piscivores**
10. Catch rate per unit of effort* <11 11-18 >18
11. Percentage of individuals as darters and sculpins <35% 35-65% >65%
12. Percentage of individuals with disease, tumors, fin

damage and/or other anomalies >5% 2-5% <2%

* If catch rate is less than 3, low scores should be automatically given for metrics 8, 11 and 12.
** The omitted metrics are deleted for this size stream.
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Table 4. IBI metric scoring criteria for the Upper Little Tennessee River Watershed for stream
sites with watershed areas of 7-15 square miles.

Score

Metric 1.3 4 6.7
1. Total number of native species <6 6-10 >10
2. Number of darter species 0 1-2 >2
3. Number of centrarchid species, other than Micropterus**
4. Number of sucker species**
5. Number of intolerant species <2 2 >2
6. Percentage of individuals as tolerant species >20% 10-20% <10%
7. Percentage of individuals as omnivores, generalist feeders

and herbivores >20% 10-20% <10%
8. Percentage of individuals as specialized insectivores <20% 20-45% >45%
9. Number of species as piscivores**
10. Catch rate per unit of effort* <11 11-18 >18
11. Percentage of individuals as darters and sculpins <35% 35-65% >65%
12. Percentage of individuals with disease, tumors, fin

damage and/or other anomalies >5% 2-5% <2%

* If catch rate is less than 3, low scores should be automatically given for metrics 8, 11 and 12.
** The omitted metrics are deleted for this size stream.
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Table 5. IBI metric scoring criteria for the Upper Little Tennessee River Watershed for stream
sites with watershed areas of 15-40 square miles.

Score

Metric 1.3 4 6.7
1. Total number of native species Varies with drainage
2. Number of darter species 0 1-2 >2
3. Number of centrarchid species, other than Micropterus**
4. Number of sucker species**
5. Number of intolerant species <2 2 >2
6. Percentage of individuals as tolerant species >20% 10-20% <10%
7. Percentage of individuals as omnivores, generalist feeders

and herbivores >20% 10-20% <10%
8. Percentage of individuals as specialized insectivores <20% 20-45% >45%
9. Number of species as piscivores**
10. Catch rate per unit of effort* <7 7-13 >13
11. Percentage of individuals as darters and sculpins <35% 35-65% >65%
12. Percentage of individuals with disease, tumors, fin

damage and/or other anomalies >5% 2-5% <2%

* If catch rate is less than 3, low scores should be automatically given for metrics 8, 11 and 12.
** The omitted metrics are deleted for this size stream.

17



Table 6. IBI metric scoring criteria for the Upper Little Tennessee River Watershed for stream
sites with watershed areas of 40-70 square miles.

Score

Metric 1.1 3.3 5.5
1. Total number of native species <6 6-10 >10
2. Number of darter species 0 1-2 >2
3. Number of centrarchid species, other than Micropterus**
4. Number of sucker species 0 1 >1
5. Number of intolerant species <2 2 >2
6. Percentage of individuals as tolerant species >20% 10-20% <10%
7. Percentage of individuals as omnivores, generalist feeders

and herbivores >20% 10-20% <10%
8. Percentage of individuals as specialized insectivores <20% 20-45% >45%
9. Number of species as piscivores 0 >1
10. Catch rate per unit of effort* <7 7-13 >13
11. Percentage of individuals as darters and sculpins <35% 35-65% >65%
12. Percentage of individuals with disease, tumors, fin

damage and/or other anomalies >5% 2-5% <2%

* If catch rate is less than 3, low scores should be automatically given for metrics 8, 11 and 12.
** The omitted metrics are deleted for this size stream.
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Table 7. IBI metric scoring criteria for the Upper Little Tennessee River Watershed for stream
sites with watershed areas of 150-600 square miles.

Score

Metric 1 3 5
1. Total number of native species <10 10-18 >18
2. Number of darter species <3 3-4 >4
3. Number of centrarchid species, other than Micropterus 0 1 >1
4. Number of sucker species <2 2-4 >4
5. Number of intolerant species <2 2 >2
6. Percentage of individuals as tolerant species >20% 10-20% <10%
7. Percentage of individuals as omnivores, generalist feeders

and herbivores >20% 10-20% <10%
8. Percentage of individuals as specialized insectivores <20% 20-45% >45%
9. Percentage of individuals of piscivores <1% 1-2% >2%
10. Catch rate per unit of effort* <7 7-13 >13
11. Percentage of individuals as darters and sculpins <10% 35-25% >25%
12. Percentage of individuals with disease, tumors, fin

damage and/or other anomalies >5% 2-5% <2%

* If catch rate is less than 3, low scores should be automatically given for metrics 8, 11 and 12.
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Table 8. Proposed modifications to Williams’ (1996) “Brook Trout” IBI table for stream sites
draining less than an area of 4 square miles, and located at elevations of 1,700 ft. or more in the

upper Little Tennessee river watershed.

Score

Metric 1.5 4.5 7.5
1. Total Ephemeroptera families <3 3-5 >5
2. Total EPT families <8 8-15 >15
3. Brook trout present/absent Absent  Sympatric Allopatric
4. Catch rate (mean number of individual fish per 5 min. <5 5-9 >0*

of electrofisher time)
5. Percentage of individuals with disease, tumors, fin damage >5% 2-5% <2%**

and/or other anomalies
6. Percentage of individuals as tolerant species >20% 10-20% <10%
7. Proportion of individual fish as wild trout (all spp.) Absent 0-10% >10%
8. Proportion of individual fish as omnivores, generalist

feeders and herbivores >20% 20-10% <10%

*Score 6 if >50
**Score 6 if >0 and <2%
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Table 9. Biotic integrity classes used in assessing fish communities and general descriptions of

class attributes.

IBI Range

Class

Attributes

58-60

48-52

39-44

28-35

12-23

Excellent

Good

Fair

Poor

Very Poor

Comparable to the best situations without human impacts.
Includes all expected species for the particular type and size of
stream. All species, including the least tolerant, with full array of
sizes and ages. Balanced trophic structure. Low incidence of
diseases, parasites and anomalies.

Species richness may be somewhat below expectations,
especially due to the loss of most intolerant forms. Some species
with less than optimal abundance or size distribution. Trophic
structure shows some signs of stress.

Fewer intolerant forms. More skewed trophic structure. In some
cases older age classes for predators may be rare.

Dominance of pollution-tolerant species. Species with
specialized habitat requirements scarce. Carnivores scarce.
Diseases, parasites and anomalies common.

Fish may be scarce or over-abundant (in nutrient-enriched
rivers). Tolerant species dominant. Diseases, parasites and
anomalies common.

e When the IBI score falls between the designated ranges, a Bioclass Rating is assigned
according to the professional judgment of the biologist in charge.
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Results and Discussion

Following the format established in McLarney (1995), in Tables 10-67 data are presented for
each of the 30 monitoring sites for 2007 and for the previous year of monitoring, if any (plus
other years as deemed necessary for interpretation of the data). Only common names of fish are
used in the tables. For all sites, all species ever taken at that site are listed, regardless of their
presence in the samples included in the tables. For a complete list of fish species taken in the
upper Little Tennessee River watershed, with scientific names, see McLarney (2001).

We rarely see recognizable inter-species hybrid fish in the upper Little Tennessee watershed,
with the significant exception of hybrids of the yellowfin shiner, Notropis lutipinnis, with at least
4 other cyprinid species (smoky dace Clinostomus sp.; warpaint shiner, Luxilus coccogenis; river
chub, Nocomis micropogon, and Tennessee shiner, Notropis leuciodus). When hybrids are
detected, for purposes of assigning points in the IBI score they are attributed to whichever of the
parent species would tend to lower the score. (For example, any hybrid of the yellowfin shiner
with a native cyprinid would be scored as a yellowfin shiner, since the yellowfin shiner is an
exotic. A redbreast sunfish, Lepomis auritus x bluegill, Lepomis macrochirus hybrid would be
scored as a redbreast sunfish, since that species is considered a tolerant, and is also an exotic.)

General Comment

IBI results are normally site or watershed-specific; we do not normally see strong trends across
watershed lines. However, the 2007 data show two remarkably consistent and presumably related
trends. Of a total of 28 sites monitored in 2007, 23 had been monitored, with the IBI calculated,
on 2 to 17 previous occasions. For 19 of these 23 sites, we recorded a higher total fish catch than
in the previous year of sampling, and in 15 instances the catch rate was the highest ever recorded
at the site. The trend was strongest during the first half of the monitoring season (May 22-July
6). For all 13 sites monitored during this period the total fish catch was higher than in the
previous year of sampling, with 11 record highs.

The only species which tracked this trend (although it was far from totally responsible for the
increase in total fish numbers)was the herbivorous central stoneroller (Campostoma anomala),
which on 19 of 23 sites was captured in greater numbers than in the previous year of sampling,
with record catches at 15 sites. As with total catch, this trend was strongest during the first half
of the season — higher stoneroller catch compared to the previous year of sampling at 12 of 13
sites, with 11 record catches.

Over the years we have seen differences in total fish catch related to flow rate. For example,
following the December, 2004 flood, catch rate was down at nearly all sites, presumably as a
consequence of a high rate of displacement of small and weak swimming fish during peak flows.
In 2006-2007, the reverse trend occurred; there were no flows approaching flood level between
the end of our summer 2006 sampling season and the start of the 2007 season and total fish catch
was uniformly high.
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With regard to the stoneroller data, it may be that stonerollers are unusually susceptible to
displacement during high flows and/or attracted to low flows, but there is another plausible
explanation. While no measurements were made, it appeared that periphyton growth on rocky
substrates peaked early in 2007, presumably as a consequence of sustained low, clear water.
Apparently stonerollers reacted to this opportunity just as they do to a sudden spike in
concentration of organic material in the water - by concentrating or increasing their numbers.

In 12 instances, the increase in stoneroller abundance resulted in a higher observed value for
Metric 7 (proportion of individuals as omnivores and herbivores); in 5 cases observed value for
Metric 7 was the highest ever recorded at the site. While our metric criteria still do not permit us
to alter the score for Metric 10 (catch per unit effort) when the observed value rises above a
certain level, several sites had what appeared to us to be exaggerated overall abundance of fish; 7
sites recorded catch rates more than double the previous rate.

IBI was designed to evaluate anthropogenic effects on natural assemblages; normal practice
would be to not rate a stream site immediately after a natural event of catastrophic proportions.
Since one of the characteristics of a site with high biotic integrity is resiliency, we would expect
high quality sites to recover rapidly and previously stressed sites to show less resilience.
However, in this case whether or not we are dealing with a “natural” phenomenon can be
discussed. While there certainly are natural cycles of high and low precipitation and stream flow,
there is ample reason to suspect that the gradual decline in precipitation (and extreme winter
weather) in Western North Carolina over the past 2 decades or more, and the ongoing drought of
2006-2007 are related to anthropogenically induced climate change. In which case the 1Bl may
be serving as an early indicator; it will be interesting to follow the trends suggested here, and
others which may develop if the present drought continues into 2008 and beyond.

Fixed Station 1: Little Tennessee River at Needmore (RM 95.5)

This site, which cannot be properly sampled without the use of the TV A shocker boat, was not
monitored in 2007 due to unavailability of this boat. We consider this unfortunate, since this is
the single most important monitoring site in our watershed, and because although in 2006 it
received an IBI score of 56 (Excellent), over the past several years we have identified several
negative trends at Needmore, not all of which are immediately or directly reflected in the Metric
values.
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Fixed Station 2: Little Tennessee River at Head of Lake Emory (RM 118.0)

This site was done in two phases: The boat shocker sample was carried out on July 24, but due
to high water levels it was not possible to complete the backpack sample until August 10. While
such a long interval between samples is certainly undesirable, it may have been compensated for
somewhat by the excellent conditions (low, clear water) when the backpack sample finally was
done. Often on this site we have difficulty holding the seine in the riffle and deep run samples
and in perceiving and netting fish on some of the shoreline samples; no such difficulties were
experienced in 2007.

We can therefore with some confidence say that, although development on the downstream left
corner of the US 441 bridge and eroding pasture on the upstream right side continue to bleed
sediment into this site, no significant changes in its biotic integrity have occurred over the past
several years (Bioclass Rating consistently Fair, with IBI scores in the 40-42 range since 2004.)

However, the stability of the biotic condition at this site which a casual perusal of the IBI

scores might suggest, is thrown into question by oscillations in the individual metrics. In our
report on 2006 biomonitoring we noted for this site that “the 2006 sample at the Bypass Fixed
Station sends mixed signals, with improvement in some aspects offset by the disappearance of
some species and apparent deterioration of some portions of the habitat.” The same might be
said of the 2007 sample - between 2006 and 2007 scoring values changed for 5 of the 12 metrics,
with 3 improving and 2 declining. Some of these changes are of doubtful significance, but two
stand out:

e On the negative side, the proportion of tolerant species in the sample (Metric 6) which
had improved greatly between 2003 and 2005, returned to normal for this site (score of 1)
in 2007. On the other hand, while darter catches have been declining here over a period
of years, with 3 of 4 species historically known from the site largely disappearing
between 1995 and 1999, and culminating in no adult darters of any species being taken in
2006, the 2007 sample contained 2 darter species. The intolerant gilt darter (Percina
evides) was represented by 3 large individuals, including a breeding pair. Perhaps more
significant was the capture of 2 adult olive darters (Percina squamata), last documented
on this site in 1999 (McClarney 1999).

e Also encouraging was the increased numbers of the Tennessee shiner (Notropis
leuciodus). Low catches of this species in some earlier years were attributed to the
difficulty of sampling this site, where the Tennessee shiner almost exclusively inhabits a
deep, swift run area. However, for both the 2006 and 2007 samples conditions were
optimal for sampling this run, inclining us to believe that the observed increase in
abundance is real.
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The record catch of the exotic yellow perch (Perca flavescens), first documented from the upper
Little Tennessee watershed at this site in 1995 was also notable for the large size of some

individuals — up to 12 inches TL.

We customarily remark on the development pressures impinging on this site, given its location
near the most significant highway interchange serving Franklin. However, this year the pressure
has increased, with the completion of construction of the new Southwestern Community College
Franklin campus and Franklin Public Library nearby. These developments, plus economic
pressures, have led to a DOT proposal to build a new access road which could involve a second
bridge across the Little Tennessee at this point. This project is being opposed by a coalition of
forces taking into account, among many other issues, the importance of this reach of the Little
Tennessee, between the confluences of Cartoogechaye Creek and the Cullasaja River, as a buffer

between the upper river and the urban area of Franklin, including Lake Emory.

Table 10. IBI metrics and scores from fixed station 2: The Little Tennessee River at the head of

Lake Emory (RM 118.0).

2007
Metric Value  Score | Value Score
1. Number of native species 18 3 21 5
2. Number of darter species 1 1 3 3
3. Number of centrarchid species, other than Micropterus 5 5 5 5
4. Number of sucker species 3 3 3 3
5. Number of intolerant species 1 1 2 3
6. Percentage as tolerant species 6.2 5 17.7 3
7. Percentage as omnivores, herbivores 18.7 3 16.0 3
8. Percentage as specialized insectivores 31.2 3 26.6 3
9. Percentage as piscivores 5.2 5 1.7 3
10. Catch rate per unit of effort 144 5 15.3 5
11. Percentage as darters and sculpins 111 3 10.0 1
12. Percentage with disease, tumors, fin damage 1.2 5 4.0 3
and/or other anomalies
Total 42 40
Fair Fair
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Table 11. Fish capture data from fixed station 2: The Little Tennessee River at the head of Lake
Emory (RM 118.0).

Number of individuals

Species (common name) 2006 2007
Mountain brook lamprey 2

Rainbow trout 1

Brown trout 1

Central stoneroller 34 16
Smoky dace

Common carp 2
Whitetail shiner 18 27
Warpaint shiner 61 26
River chub 71 65
Golden shiner

Tennessee shiner 88 77
Yellowfin shiner 47 19
Tennessee x yellowfin shiner 3
Silver shiner

Mirror shiner 12 2
Fatlips minnow 1 3
Creek chub 1 1
White sucker

Northern hogsucker 41 41
Black redhorse 46 39
Golden redhorse 13 25
unid. Redhorse 1
Snail bullhead 2 1
Rock bass 9 4
Redbreast sunfish 30 89
Green sunfish 3 Present
Warmouth 2 1
Bluegill 12 7
Smallmouth bass 3 2
Largemouth bass 7 3
Black crappie 1
Tuckaseigee darter 3

Greenfin darter

Yellow perch 10 20
Gilt darter 3
Olive darter 2
Mottled sculpin 64 47
Total 579 530
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Fixed Station 3: Little Tennessee River at North Carolina/Georgia State
Line (RM 136.9)

Three years of data are reported for this site because the 2006 sample was done as a TVA
sample, with a combined TVA/LTWA crew. Whereas the LTWA fixed station is located
downstream of the Lamb Rd. bridge, TVA selected a site upstream of the bridge in order to
better represent the riffle component, and the two sites are not totally comparable.

Riffles are few, generally poorly developed, heavily sedimented and widely spaced in the reach
of the Little Tennessee around the North Carolina/Georgia state line. Our IBI site monitored
since 1990 normally features a low quality riffle which presents varying conditions, even
disappearing as a riffle in some years. Our 2004 sample included nothing which could properly
be termed a riffle, but the 2007 sample, laid out exactly as in 2004, included two low quality
riffle areas, which had been riffles in some previous years, but which in 2004 were shallow runs
with a substrate of sand and fine gravel. It could be argued that such shifts are normal in this
reach of the river, and that variability in the availability of riffle habitat ought to be taken into
consideration in tracking ecosystem health.

Be that as it may, the 2006 site selected by TVA included two riffles, described as follows in
their report:

e The Lamb Road culvert creates a large plunge pool (too deep for us to sample), but at
the downstream end of the culvert there is a short, very powerful, artificial riffle with
a substrate composed of large, angular rubble used in road construction. At normal
water levels, this riffle is too strong to securely hold a seine in, and the abrupt drop
off to the deep pool creates dangerous conditions. However, under the low water
conditions of summer, 2006 it was feasible to do a single subsample in this riffle and,
as can be seen in table 12, it affected the IBI by enhancing the score for Metric 2 (no.
of darter species).

e At the upper end of the 2006 IBI reach (located above Lamb Road) there is a steep,
shallow, gravelly natural riffle which appears to be somewhat more stable than the
one usually sampled. We carried out 3 sub samples there in 2006; omission of this
data would not alter any IBI metric scores.

As can be seen from a cursory examination of Table 12, neither the change of site between

2004 and 2006, nor the change in physical conditions between 2004 and 2007 had a significant
effect on the IBI. There are, however, significant differences in the composition of the fish
assemblage among these samples. Two of these are directly related to the change in site location:

e In 2006 the culvert riffle yielded several large specimens of two darter species

(Tuckaseigee darter, Etheostoma blennioides gutselli and greenfin darter, Etheostoma
chlorobranchium) rarely seen in the Georgia waters of the Little Tennessee.
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In 2007, water levels were again suitable for sampling this riffle, but the only fish
species taken were central stoneroller, Campostoma anomala; river chub, Nocomis
micropogon and mottled sculpin, Cottus bairdii; these fish were not included in
computing the IBI.

e The 2006 sample yielded 81 golden shiners (Notemigonus crysoleucas), normally
represented by 0-3 individuals at the State Line site. Almost all of these fish were
taken directly off the mouth of Goldmine Creek, a small tributary which drains the 14
acre State Line wetland, which comprises prime golden shiner habitat.

Observed differences between the 2004 and 2007 samples were:

e Complete disappearance of the mountain brook lamprey (Ichthyomyzon greeleyi).
While never abundant at this site, the only other time it was completely absent was in
1995, following a summer, 1994 flood/pollution episode which dramatically (but
temporarily) lowered the IBI.

e A record catch of the exotic yellowfin shiner (Notropis lutipinnis). LTWA and TVA
still lack accepted IBI scoring criteria for this species, but the Georgia DNR considers
it a tolerant. If it were so scored in this sample, then the observed value for Metric 6
(% tolerants) would rise to 36.9, the score for this metric would drop from 5.5 to 1.1,
leading to an I1BI of 38.5, barely within the limits of the Fair Bioclass Rating.

e The lowest proportion of specialized insectivores (20.7%) since 2001, despite the
partial natural restoration of riffle habitat.

There was some expectation of improvement at this site due to the closure of the Fruit of the
Loom plant located 2.2 mi. upstream, a facility which accounted for over 95% of the total
industrial discharges to the upper Little Tennessee watershed. The significance of this facility
was well described in our report for 2006:

“In 2000, the North Carolina Division of Water Quality reported conductivity values of 350-427
umnos/cm microsiemens below the state line. This condition was still present on the 2006
sampling date, as evidenced by the necessity to operate electrofishers at an output of 200-300V
(Nowhere else in the watershed do we use settings below 500 V, and 800 V is more normal), and
by discoloration and odor of the water. However, since 2002-2003 we have noted recovery of
aquatic macrophyte growth (Podostemum) at this site, suggesting some improvement in
treatment.”

In 2007, improvement was indicated by the more normal color and odor of the water. However,
whereas during 1990-1993, following a 12 month period with no discharge from this plant, I1BI
increased from 30 to 43 (Poor to Fair), as of June, 2007, after 9 months with the plant offline,
there was no measurable response by the fish assemblage.

Upstream of this site 2.1 river miles in Georgia and an equal distance in North Carolina from the
state line down to the confluence of Mulberry Creek and the Little Tennessee, remain on their
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states’ respective 303(d) lists by reason of “possible toxicity problems and low dissolved oxygen
conditions, but not severe organic loading” (North Carolina) and “non-point urban runoff”
(Georgia). It is interesting to note that a site just 2.7 river miles upstream (Little Tennessee River
above GA Highway 246, which see), subject to the same history of stress from pollution, but
with slightly better physical habitat, presented a marginally better IBI when monitored for the
first time in 2007.

As in the previous closure in 1991, there is understandable pressure to find an occupant for the
plant, which was Rabun County’s largest employer. There is also a proposal for Rabun County to
manage operations of the wastewater treatment facility, which could result in an interbasin
transfer of treated wastewater from the main population center of Rabun County (located to the
south, over the Eastern Continental Divide, in the Chattooga/Savannah watershed) to the Little
Tennessee. These proposals are controversial and many local actors, including the LTWA and
other conservation organizations, are involved in the decision process. The significance of the
State Line site as a fixed station for biomonitoring is manifest. It will be interesting to see if there
is an improvement in its biotic integrity in summer, 2008, after at least 21 months of no
industrial discharge.

Table 12. IBI metrics and scores from fixed station 3: The Little Tennessee River at the North
Carolina/Georgia state line (RM 136.9).

2004 2006 2007
Metric Value Score | Value Score | Value Score
1. Number of native species 18 55 21 55 16 55
2. Number of darter species 1 3.3 3 55 1 3.3
4. Number of sucker species 4 55 4 55 4 55
5. Number of intolerant species 2 3.3 2 3.3 2 3.3
6. Percentage as tolerant species 4 55 12.8 3.3 5.3 55
7. Percentage as omnivores, herbivores 30.7 1.1 36.9 1.1 30.8 1.1
8. Percentage as specialized insectivores 44.2 3.3 25.3 3.3 20.7 11
9. Percentage as piscivores 1 55 3 55 2 55
10. Catch rate per unit of effort 11.3 3.3 12.6 3.3 16.6 11
11. Percentage as darters and sculpins 7.3 1.1 13.3 11 6.6 11
12. Percentage with disease, tumors, fin 2.3 3.3 0.7 55 1.2 55
damage and/or other anomalies

Total 40.7 42.9 42.9

Fair Fair Fair
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Table 13. Fish capture data from fixed station 3: The Little Tennessee River at the North
Carolina/Georgia state line (RM 136.9).

Number of individuals

Species (common hame) 2004 2006 2007
Mountain brook lamprey 1 5

Rainbow trout 7 1
Brown trout 1 2
Central stoneroller 44 12 89
Whitetail shiner 8 1 6
Warpaint shiner 94 76 25
River chub 73 45 77
Golden shiner 3 81 3
Tennessee shiner 44 12 69
Yellowfin shiner 44 47 189
Tennessee x yellowfin shiner 3 2 5
Mirror shiner 11 3 13
Fatlips minnow 4

Longnose dace

Creek chub 8 13
White sucker 1 2 4
Northern hogsucker 11 4 30
Black redhorse 3 5 7
Golden redhorse 2 1 5
Brown bullhead

Snail bullhead 2
Rock bass 6 2 7
Redbreast sunfish 13 13 6
Green sunfish 2 29 9
Redbreast x green sunfish 1

Warmouth

Bluegill 1 1

Smallmouth bass

Largemouth bass 1 2

Tuckaseigee darter 3

Greenfin darter 4

Yellow perch 1
Gilt darter 15 9 12
Mottled sculpin 14 39 29

Total 389 415 604



Fixed Station 4: Peeks Creek at Jones property above Peeks Creek
Rd. (RM 0.3)

We have determined that it will be desirable to continue to monitor this site for many years into
the future, thus de facto it becomes a fixed station. We here assign the number “Fixed Station 4”
to fill the blank left by abandonment of the lotla Creek fixed station site in 1999, and to maintain
continuity.

Based on visual observation, the physical condition of the habitat in Peeks Creek is at best
moderately improved over its post-disaster condition in 2005. There does seem to be some
narrowing and redefinition of the channel (although a reduction in measured width may be
principally a function of reduced flow in 2007) and the proportions of particle size in the
substrate seems to be improving, with an increase in gravel suitable for fish spawning. (We did
not carry out a numerical evaluation of physical habitat in 2007, since our SVAP index, adapted
for local conditions, is under discussion.)

This year marked the first reappearance of the longnose dace (Rhinichthys cataractae),
represented by 8 large and medium size adults. With the addition of brown trout (Salmo trutta)
and mottled sculpin (Cottus bairdii) in 2006, we have now documented all 4 fish species known
from Peeks Creek prior to the December, 2004 flood.

The dominant species continues to be the rainbow trout (Oncorhynchus mykiss), represented by a
full range of sizes up to young adults. Most of these fish appeared to be in excellent condition.
As in 2005 and 2006, the fish assemblage is still essentially “artificial””; any attempt to
incorporate fish data in an 1Bl would produce misleading results, based on the high proportion of
trout in the sample, but clearly there is improvement (although the absence of brown trout in
2007 was a surprise).

In 2005 we took only one crayfish (Cambarus bartoni), last year we took 27, but all were
medium to large size. The 22 C. bartoni which appeared in the 2007 fish sample represented a
full spectrum of sizes, indicating successful reproduction on or near the site. However, the
macroinvertebrate sample indicates a return to 2005 conditions, a conclusion which appears
doubtful. Our field notes refer to “apparent high diversity” and mention one Ephemerid family
(Baetidae) present in 2005 and 2006, but not reported in 2007 as well as Pteronarcys stoneflies
and a notation “Odonata rare”, although no Odonata were reported. Pteronarcys, at least, are
unmistakable; we can only hypothesize that specimens were lost somewhere in the process.

Doubts about the macroinvertebrate sample render any attempt to apply the Williams “brook

trout” I1BI of doubtful value. Further comments about Peeks Creek will have to await the results
of the 2008 sample.
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Table 14. Fish capture data from fixed station 4: Peeks Creek at Jones property above Peeks
Creek Rd. (RM 0.3).

Number of individuals

Species (common hame) 2005 2006 2007
Rainbow trout 51 87 66
Brown trout 0 4 0
Longnose dace 0 0 8
Mottled sculpin 0 1 Present*
Total 51 92 74

*Two individuals taken in voltage check just below monitoring reach, but none in actual fish
sample.

Table 15. Macroinvertebrate capture data from fixed station 4: Peeks Creek at Jones property
(A=abundant, C=common, R=rare).

Macroinvertebrate Classification 2005 2006
Ephemeroptera
Baetidae
Baetis tricaudatus A
Plauditus sp.
Ephemerellidae
Drunella sp. R
Ephemerella sp. C
Timpanoga sp.
Heptageniidae

oar>» >

Epeorus dispar C A
E. rubidus/subpallidus R
Maccaffertium (Stenonema)
Modestum C
M. (S.) sp. C
Isonychiidae
Isonychia sp. C C
Plecoptera
Leuctridae
Leuctra sp. C R
Peltoperlidae
Tallaperla sp. A
Perlidae
unid. R
Acroneuria abnormis R R
A. sp. R
Beloneuria sp. R

Eccoptur xanthenes R



Paragnetina immarginata R
Perlesta sp. C
Perlodidae
Isoperla sp A
Malirekus hastatus R R
Pteronarcidae
Pteronarcys (Allonarcys) sp. R C
Trichoptera
Glossosomatidae
unid. R
Glossosoma sp. C
Hydropsychidae
Ceratopsyche sp. A
Cheumatopsyche sp. A
Diplectrona modesta C
Lepidostomatidae
Lepidiostoma sp. R
Limnephilidae
Hydatophylax sp. R
Rhyacophilidae
Rhyacophila fuscula R A
Uenoidae
Neophylax sp. C
Total Ephemeroptera taxa 5 10
Total EPT taxa 14 27
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Fixed Station 5: Rabbit Cr. above Rabbit Creek Rd (RM 0.8)

With renewed development-related disturbance of Cat Creek just upstream of the monitoring
site, perhaps aggravated by consistently low flows resulting in poor flushing of accumulated
sediment, the fixed station at Rabbit Creek returned to the Poor Bioclass Rating it has achieved
every year since 2001, except for 2006. Improvements in Metrics 5 (intolerant species) and 7
(proportion of omnivores and herbivores) were erased, as two species (the herbivorous central
stoneroller, Campostoma anomala and the exotic yellowfin shiner, Notropis lutipinnis) reached
record levels of abundance, while the proportion of darters and sculpins (Metric 11) declined.

Rabbit Creek differs from other upper Little Tennessee tributaries of its size in two respects:

e Presumably because it drains into Lake Emory, rather than a free flowing portion of
the Little Tennessee, it has no darters, thus guaranteeing a low score for Metric 2 (no.
of darter species).

e It has a relatively low gradient (only lotla Creek is similar in this respect) so that in
low flow years there is on the one hand little displacement of small young fish, but
also poor flushing of sediments. In 2007, these effects were reflected in the record
high catch rate of 49.0 individuals per 300 sq. ft. of water surface (resulting in the
high score for Metric 10) on the one hand, at the same time as declines were recorded
in observed values for Metrics 8 (% specialized insectivores) and 11 (% darters and
sculpins) which are sensitive to sedimentation.

One positive change between 2006 and 2007 was the return of the longnose dace (Rhinichthys
cataractae) to the one strong riffle on the site. Although longnose dace have never been
abundant here, 2006 was the first year the species failed to appear in the sample.

Although some environmental factors in the Rabbit Creek watershed have improved over the
years (presumed decrease in golf course pollution, reduction of livestock in the creek) it would
seem doubtful that Rabbit Creek can rise permanently above the Poor category so long as so
much land in the watershed is subject to frequent disturbance due to development activities.
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Table 16. IBI metrics and scores from fixed station number 5: Rabbit Creek at Rabbit Creek rd.

(formerly Holly Springs Rd.) (RM 0.8).

2005 2006 2007
Metric Value  Score | Value Score | Value  Score
1. Number of native species 13 6.7 14 6.7 14 6.7
2. Number of darter species 0 13 0 13 0 13
5. Number of intolerant species 1 13 2 4.0 1 13
6. Percentage as tolerant species 6.2 6.7 3.3 6.7 2.9 6.7
7. Percentage as omnivores, herbivores 20.8 13 10.2 4.0 29.0 13
8. Percentage as specialized insectivores 15.9 13 28.9 4.0 21.4 4.0
10. Catch rate per unit of effort 174 4.0 23.8 6.7 49.0 6.7
11. Percentage as darters and sculpins 37.4 4.0 38.5 4.0 24.1 13
12. Percentage with disease, tumors, fin 1.5 6.7 0.8 6.7 1.7 6.7
damage and/or other anomalies

Total 33.3 44.1 36.0

Poor Fair Poor
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Table 17. Fish capture data from fixed station number 5: Rabbit Creek at Rabbit Creek Rd.
(formerly Holly Springs Rd.).

Number of individuals

Species (common name) 2005 2006 2007
Central stoneroller 37 24 104
Smoky dace 1

Whitetail shiner 14 15 6
Warpaint shiner 23 71 95
River chub 10 25 60
Tennessee shiner 2 13 38
Yellowfin shiner 20 20 94
Yellowfin x Tennessee shiner 5 1
Warpaint x Tennessee shiner 1

Telescope shiner 1

Blacknose dace 8 6 19
Longnose dace 3 3
Creek chub 1 4 8
White sucker 1 2 1
Northern hogsucker 21 13 34
Golden redhorse 5 12
Brown bullhead

Rock bass 14 7 15
Redbreast sunfish 15 6 9
Green sunfish

Redbreast x green sunfish 1
Warmouth

Bluegill 1 2
Largemouth bass

Mottled sculpin 102 143 159

Total 273 361 661



Fixed Station 6: Cullasaja River at Macon Middle School (RM 0.9)

This is the second year in which we have used the TV A boat shocker on the lower Cullasaja, so
that comparisons between 2006 and 2007 results are perhaps more valid than those between 2006
and previous years. Nevertheless, and although as contrasted to 2006 we were able to carry out
the boat shocker and backpack portions of the sample on consecutive days, we are not satisfied
with this site as a fixed station for the lower Cullasaja, and it may be moved.

Given the consistently low flows between the summers of 2006 and 2007 it is not surprising that
physically the site appeared little changed, and in both years it received a Fair Bioclass Rating.
However, individual metric scoring values are quite different. For 6 of the 12 metrics used, the
score was different in 2007 as compared to 2006, with score increasing for 2 metrics and
decreasing for 4. One metric (no. 7, % of omnivores and herbivores) went from the lowest to the
highest score, whereas another (no. 12, % with disease or anomaly), went from the highest to the
lowest.

Despite low flows, and contrary to the overall trend for the upper Little Tennessee watershed,
total abundance of fish in the lower Cullasaja was extremely low in 2007. There was a near
absence of fish in m