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Table 1: Sampling measurements taken at all of the stream, lake and pond samples during the
SCDNR fish survey of the Congaree National Park and surrounding areas, 1999 through 2002.

Sample Information Physical Parameters Chemical Biological
Parameters Parameters

Date (of sample) Sample length ' Conductivity Fish species **
Stream Name Avg. width (5 Conductance Length (mm) on all fish-2
Number of People Present measurements) * Temperature Fish count®
Cedar Creek gauge height " Avg depth (15 pH Collected specimens
River basin measurements) ! Dissolved 02
Latitude Flow (A categorical % Dissolved 02
Longitude velocity measurement) #  Salinity
Reach code Discharge !
Access (Categorical Area

description of how difficult ~ Volume

site was to access) Water level
Sampling method Substrate type
Equipment type Habitat (Visual
All equipment settings estimation)

(Volts, Frequency, Pulse Condition (Visual

Width) estimation)
Number of passes ! Suitability (Visual
Duration (of sampling) estimation)

Method (Boat, Backpack)

1 Measured only at stream survey sites.

2 In the lake and pond samples length and weight was recorded at Weston and Wise Lakes only

3 The EPA’s Rapid Bioassessment Visual Estimation Technique was used to determine the condition of the
stream habitat (Barbour 1999).
4 Flow was categorized as either none, low, medium or high based on a visual estimation of relative flow

rates in the swamp.

* Gauge height only recorded for some locations. Historic water levels are available through USGS.
** Pass number is indexed to every fish in the stream samples to enable us to verify depletion sampling
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Table 2: A complete list of all species and the total number of each species collected during the
SCDNR fish survey of the Congaree National Park and surrounding areas, 1999 through 2002.

SCDNR Family Scientific Common All Sites
Code Name Name " Name .. (Includes off-site samples)
LNG Lepisosteidae  Lepisosteus osseus Longnose gar 16
BFN Amiidae Amia calva Bowfin 1 7
AEL Anguillidae Anguilla rostrata American eel 1 2
GZsS Clupeidae Dorosoma cepedianum Gizzard shad 5 5
TFS Dorosoma petenense Threadfin shad 4 4
EMM  Umbridae Umbra pygmaea Eastern mudminnow 195 207
RFP Esocidae Esox americanus Redfin pickerel 539 568
CHP Esox niger Chain pickerel 24 27
GFS Cyprinidae Cyprinella chloristius Greenfin shiner 1 1
WFS Cyprinella nivea Whitefin shiner 60 80
CRP Cyprinus carpio Common Carp 1
ESM Hybognathus regius Eastern silvery minnow 362 362
BHC Nocomis leptocephalus Bluehead chub 4 7
GLS Notemigonus crysoleucas ~ Golden shiner 87 100
DKS Notropis cummingsae Dusky shiner 365 609
STS Notropis hudsonius Spottail shiner 19 19
YFS Notropis lutipinnis Yellowfin shiner* 1
TLS Notropis maculatus Taillight shiner 11 27
CSH Notropis petersoni Coastal shiner 39 48
SFS Pteronotropis hypselopterus Sailfin shiner 161 563
CCS Catostomidae  Erimyzon oblongus Creek chubsucker 266 316
SPS Minytrema melanops Spotted sucker 7 28
SHR Mo. macrolepidotum Shorthead redhorse 7 7
SBH Ictaluridae Ameiurus brunneus Snail bullhead 4 4
YBH Ameiurus natalis Yellow bullhead 70 95
BBH Ameiurus nebulosus Brown bullhead 5 5
FBH Ameiurus platycephalus Flat bullhead 9 9
CCF Ictalurus punctatus Channel catfish 7 7
TPM Noturus gyrinus Tadpole madtom 116 119
MGM Noturus insignis Margined madtom 156 184
FCF Pylodictis olivaris Flathead catfish 1 1
SWF  Amblyopsidae  Chologaster cornuta Swampfish 3 5
PIP Aphredoderidae Aphredoderus sayanus Pirate perch 1020 1074
LT™M Cyprinodontidae Fundulus lineolatus Lined topminnow 5 6
MSQ Poeciliid Gambusia holbrooki Mosquitofish 1111 1150
BSS Atherinidae Labidesthes sicculus Brook silverside i ! 116
WTP Percichthyidae ~Morone americana White perch 6 6
MDS Centrarchidae  Acantharchus pomotis Mud sunfish 2 5
FLR ‘Centrarchus macropterus  Flier 335 356
BPS Elassoma zonatum Banded pygmy sunfish 84 91
BBS Enneacanthus chaetodon Blackbanded sunfish 1 3
BLS Enneacanthus gloriosus Bluespotted sunfish 17 39
BDS Enneacanthus obesus Banded sunfish* 1
RBS Lepomis auritus Redbreast sunfish 792 874
GSF Lepomis cyanellus Green sunfish 1 2
PPS Lepomis gibbosus Pumpkinseed 23 25
WAR Lepomis gulosus Warmouth 234 312
BLG Lepomis macrochirus Bluegill 624 7
DSF Lepomis marginatus Dollar sunfish 392 474
RES Lepomis microlophus Redear sunfish 182 198
SOs Lepomis punctatus Spotted sunfish 172 217
LMB Micropterus salmoides Largemouth bass 105 142
BLC Pomoxis nigromaculatus Black crappie 1 3
SWD Percidae Etheostoma fusiforme Swamp darter 1 1
TSD Eth Imstedi Tessellated darter 222 232
SCD Etheostoma serriferum Sawcheek darter 84 95
SGD Etheostoma thalassinum Seagreen darter* 11
YLP Perca flavescens Yellow perch 100 168
PDD Percina crassa Piedmont darter 7 7
Total Fish: 8133 9813
Total Species: 55 59

* Fish found during the project but not within Congaree National Park.

P = Present

26



Table 3: Pearson and Kendall habitat correlations with non-metric multidimensional scaling
ordination axes calculated from data collected during the SCDNR fish survey of the Congaree

National Park and surrounding areas, 1999 through 2002. Asterisk indicates significant correlations.

Axis 1

r r’ tau |
Temperature 0.176 0.031 0224 0
Canopy -0.364 0.132 -0.263
Condition 0.732 0.536* 0.529
" DO 0.729 0.531* 0.501
pH 0012 000 0.077
Specific Conductance -0.569 0.324* -0.525 0
Width 0.320 0.102 0.235
Depth 0.393 0.154 0.299
Flow 0.610 0.372* 0.487
Volume 0.345 0.119 0.290
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three environmental variables as determined through non-metric multidimensional scaling (Clarke
1993).

Community Type Specific Conductivity DO Flow

Community Group 1 1 l l
Community Group 2 1 ) T
Community Group 3 l 1 1

1 = group is correlated with high values (e.g. Group 1 inhabits water with high specific conductivity)

Table 4: The relationship of fish community type in Congaree National Park 1999 through 2002 to
|
i
| = group is correlated with low values (e.g. Group 1 inhabits water with low DO and flow) |
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Table 5: Percentage of fish from each tolerance guild (NCDENER 2001) in each group collected
during the SCDNR fish survey of the Congaree National Park and surrounding areas, 1999 through
2002. Each group has been coded to match the icons used in the cluster analysis and NMS

ordination.
Intolerant Moderate Tolerant
Community Groupl H 1.47 69.97 28.55
Community Group 2 A 1.04 75.71 23.25
Community Group3 A 0.90 87.27 11.84
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Congaree National Park
1999 - 2002 SCDNR Sampling locations

O Fish Survey Ljocations

Figure 1: Congaree National Park 1999 through 2002 fish sampling locations.
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Figure 2: Similarity of stream fish communities within and near Congaree National Park as indicated by cluster analysis (Sorensen (Bray-Curtis,
Flexible Beta = -0.15)). Rare species were removed from the dataset before analysis. Groups were classified as distinct if an adjacent cluster retained
less than 25% of its information.
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Figure 3: An NMS ordination of fish communities at sampling locations in Congaree National Park.
Sites closer together have more similar fish communities. The groups were assigned based on the
results of a cluster analysis. To facilitate interpretation of the axes, the habitat variables that were
most strongly correlated with the two axes have been overlaid as vector lines.
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Figure 4: The NMS ordination of fish communities at sampling locations in Congaree National Park
and the correlation of the two axes with dissolved oxygen (DO). The size of the points in the NMS
ordination have been scaled to better illustrate the locations where higher DO was recorded. Sites
with higher DO have larger points than those with lower DO. Axis 1 shows a positive correlation

with DO.
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Figure 5: The NMS ordination of fish communities at sampling locations in Congaree National Park
and the correlation of the two axes with specific conductivity. The sizes of the points in the NMS
ordination have been scaled to better illustrate the locations where higher specific conductance was
recorded. Sites with higher conductance have larger points than those with lower specific
conductance. Axis shows a negative correlation with conductance.
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Figure 6: A plot of fish species on the NMS ordination axes. To facilitate interpretation of the axes,
the habitat variables that were most strongly correlated with the two axes have been overlaid as
vector lines and approximate boundaries have been drawn around each community. Species

marked with an asterisk and bold are indicator species. Species codes can be found in (Table 2).
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South Carolina Statewide Precipitation
August - July, 1895 - 2002
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Figure 7: South Carolina statewide precipitation; August — July, 1895 through 2002. Note the very
low values for the period from 1999 through 2002. 2002 had the driest year on record for SC.
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Appendix:

Appendix 1: A complete list of sample dates and locations for the Congaree National Park SCDNR
fish survey and inventory, 1999 through 2002. Valid sites were those that were sampled using the
pass-depletion quantitative sampling method and intended for inclusion in the community analysis
(e.g. only stream sites). Sites that were not valid for the community analysis were used for inventory

A .

only.

SiteID  Date Site Name Latitude Longitude National Park Valid Type
001-01 10/4/2000 Bates Mill Creek 33.72295845 -80.77924355 No No Stream
002-02  10/13/00 Buckhead Creek 33.75423128 -80.66137041 No Yes Stream
003-03  10/20/00 Boggy Gut 33.87164496 -80.96715537 No Yes Stream
004-04  10/25/00 Tom's Creek 33.81174475 -80.72499673 No Yes Stream
005-05  10/27/00 Cates Creek 33.96691856 -80.68027441 No No Stream
006-06 11/1/2000 Big Beaver Creek 33.7595766 -80.9135421 No No Stream
007-07 11/3/2000 Myers Creek 33.84138453 -80.86017065 No Yes Stream
008-08 11/8/2000 Tavern Creek 33.74735955 -80.55547405 No Yes Stream
009-09  11/15/00 Shanks Creek 33.80627939 -80.56096211 No Yes Stream
010-10 1/15/2001 Weston Lake (upper) 33.82250978 -80.82070978 Yes No Pond
101-11 6/19/2001 Dry Branch 33.83003729 -80.81291696 Yes Yes Stream
102-12  6/26/2001 Cedar Creek 33.77995863 -80.74526442 Yes Yes Stream
134-13  6/26/2001 Cedar Creek 33.77938537 -80.74474199 Yes No Stream
103-14  6/27/2001 Tom's Creek 33.79677439 -80.71587493 Yes Yes Stream
104-15 6/28/2001 Tom's Creek 33.80966026 -80.72385918 Yes Yes Stream
127-16  7/10/2001 Dead River Gut 33.77375024 -80.76703804 Yes Yes Stream
113-17 7/11/2001 McKenzie Creek 33.80932684 -80.71356675 Yes Yes Stream
129-18 7/12/2001 Running Gut 33.78468187 -80.68857198 Yes Yes Stream
112-19 7/17/2001 Cedar Creek 33.8374576 -80.85862684 Yes Yes Stream
105-20 7/24/2001 Deep Jackson Gut 33.80488028 -80.81321866 Yes Yes Stream
107-21  7/25/2001 Horsepen Gut 33.7847961 -80.76005097 Yes Yes Stream
128-22 7/26/2001 Cedar Creek 33.77369525 -80.71895835 Yes Yes Stream
131-23  8/1/2001 Tupelo Gut 33.80376821 -80.76487727 Yes Yes Stream
119-24  8/2/2001 Running Lake Slough 33.78845714 -80.69405326 * Yes Yes Stream
120-25  8/7/2001 Cedar Creek 33.8070864 -80.75991112 Yes Yes Stream
108-26  8/8/2001 Cedar Creek 33.81689699 -80.78441503 Yes Yes Stream
110-27  8/9/2001 Cedar Creek 33.8166869 -80.8277193 Yes Yes Stream
116-28 8/15/2001 Weston Lake Slough 33.81120299 -80.81418512 Yes Yes Stream
122-29 8/16/2001 Running Gut 33.80757225 -80.81104586 Yes Yes Stream
102-30  8/20/2001 Cedar Creek 33.77995863 -80.74526442 Yes Yes Stream
132-31 8/22/2001 Dry Branch 33.8219445 -80.81674919 Yes Yes Stream
111-32  8/24/2001 Weston Gut 33.81814891 -80.82596074 Yes Yes Stream
118-33  8/29/2001 Running Lake 33.78532206 -80.70747282 Yes Yes Stream
104-34 8/31/2001 Tom's Creek 33.80966026 -80.72385918 Yes Yes Stream
101-35  9/5/2001 Dry Branch 33.83003729 -80.81291696 Yes Yes Stream
116-36  9/7/2001 Weston Lake Slough 33.81120299 -80.81418512 Yes No Stream
133-37 9/12/2001 Cedar Creek 33.76835624 -80.71555466 Yes Yes Stream
112-38 9/14/2001 Cedar Creek 33.8374576 -80.85862684 Yes Yes Stream
121-39  9/19/2001 Moccasin Pond 33.80227225 -80.78317468 Yes Yes Stream
128-40  5/3/2002 Cedar Creek 33.77369525 -80.71895835 Yes Yes Stream
127-41 5/10/2002 Dead River Gut 33.77375024 -80.76703804 Yes Yes Stream
101-42  6/13/2002 Dry Branch 33.83003729 -80.81291696 Yes Yes Stream
010-44 Yes No Pond

6/18/2002 Weston Lake (upper) 33.82250978 -80.82070978
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Latitude Longitude National Park Valid Type

Site ID  Date Site Name
104-43 6/21/2002 Tom's Creek 33.80966026 -80.72385918 Yes Yes Stream
103-45 6/25/2002 Tom's Creek 33.79677439 -80.71587493 Yes Yes Stream
110-46  6/28/2002 Cedar Creek 33.8166869 -80.8277193 Yes Yes Stream
255-48  7/1/2002 Hall Lake 33.80575388 -80.7961997 Yes No Pond
290-47  7/1/2002 Lost Lake 33.81406296 -80.79480442 Yes No Pond
284-49  7/9/2002 Sam's Lake 33.7749407 -80.70597018 Yes No Pond
285-50  7/9/2002 Joe's Lake 33.77984852 -80.71854444 Yes No Pond
286-52 7/10/2002 Old Dead River Lake 33.78053262 -80.77393531 Yes No Pond
287-53  7/10/2002 Running Lake 33.78331841 -80.78308903 Yes No Pond
281-54 7/16/2002 Wise Lake 33.81506515 -80.82805319 Yes No Lake
280-55 7/17/2002 Weston Lake 33.82146652 -80.8193748 Yes No Lake
112-56  7/23/2002 Cedar Creek 33.8374576 -80.85862684 Yes Yes Stream
108-57  8/6/2002 Cedar Creek 33.81689699 -80.78441503 Yes Yes Stream
102-58 8/13/2002 Cedar Creek 33.77995863 -80.74526442 Yes Yes Stream
133-59 8/16/2002 Cedar Creek 33.76835624 -80.71555466 Yes Yes Stream
120-60 9/11/2002 Cedar Creek 33.8070864 -80.75991112 Yes Yes Stream

Note: Latitude and longitude measurements are in decimal degrees (WGS 84)
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