Minnesota River Population Assessment

1. Stream Name (Alternate Name)
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6. Size of Watershed
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1 May-30 September 2004

Minnesota River (None)
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16,900 sq mi (43,771 sq km)
14,920 sq mi (38,643 sq km) in Minnesota

Jordan (44.69306/-93.64167)
Mankato (44.16944/-94.00417)
Montevideo (44.93333/-95.73333)
Lac Qui Parle (45.02139/-95.86806)
Ortonville (45.29556/-96.44389)

Initial Survey, 1985, DNR Ecological Services
Population Assessment, 1992, DNR Fisheries
Population Assessment, 1998, DNR Fisheries -

Figures 1-4
Table 1

The river was reapportioned into three slightly different reaches for this assessment. Reach
1 is the dredged section from river mile (RM) 0 to 14.7 or river kilometer (RK) 23.7, Reach 2 is
the free-flowing section from RM 14.7 to Minnesota Falls at RM 254.7 (RK 409.8), and Reach 3
is the remainder upstream to Big Stone Lake. Previous assessments considered the downstream
reach to extend from the mouth to confluence of the Blue Earth River at approximately RM 112

(RK 180.4).
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, Fourteen Index of Bioloical Integrity electrofishing (IBI EF) sites were replicates of

- Minnesota Pollution Control Agency’s (MPCA) 2003 sites. MPCA chose these sites for a better
longitudinal coverage of the mainstem than the sites that were previously established in the
. Minnesota River Assessment Project (MRAP) in 1993 (Bailey et al.), which addressed the entire
watershed (Mike Feist, MPCA personal communication). Three IBI EF sites were added by
Ortonville Area in 2004 in Reach 3: Granite Falls Memorial Park, Louisburg Grade and Big
Stone National Wildlife Refuge. Sites for other sampling gear were selected to provide
riverwide coverage and manageable access.

10. Methods Table 1

The fish community was sampled with IBI EF and trap nets in August during the historically
low flow period. Gill nets, trot lines and low-frequency electrofishing were used at different
times during the summer to target specific species or size classes. In Reaches 1 and 2,
Hutchinson Area conducted electrofishing, gillnetting and trotlining; and Windom, Waterville
and West Metro Areas conducted trapnetting and water sampling. All sampling in Reach 3 was
conducted by Ortonville Area.

The Fish Community Sampling Protocol for Stream Monitoring Sites from MPCA was
followed for IBI EF. Sampling was conducted during daylight with two netters and a boom-
shocker electrofishing boat. An attempt was made to collect all fish during runs of 500 m (547
yd) along the left bank, right bank and mid-channel at each station. On-time, species, number
and individual or bulk weights were recorded. Individual lengths or length ranges were recorded
for large fish. Small fish were not measured. Some fish were preserved in 10% formalin for
later identification and possible deposition in the Minnesota Bell Muesum of Natural History.

Trap nets were used to sample fish less susceptible to electrofishing. Two % in bar mesh,
single-frame nets (1/4 TN) and four % in bar mesh, double-frame trap nets (3/4 TN) were set for
24 h at each site. Most were randomly set along both banks, but some were set mid-channel
where snag habitat existed. Length, weight and species were recorded for each fish.

Gill nets (GN) were randomly set in May and August in the deep pools around Minnesota
Falls to sample paddlefish and lake sturgeon. Special gill nets (150x15 ft, 5 in bar mesh) were
set for 60-90 minutes. Eye-fork and total length, weight, maximum pool depth, and water
temperature were recorded.

Trot lines were used during the prespawn period of June and early July to sample large
catfish. Five 10-hook lines were set at 13 sites for flathead catfish (FTL) using 8/0 hooks baited
with 6-8 in live black bullhead. FTL were not set at all sites in Reach 3 because of their
historically rare incidence in the upstream reach. Five 10-hook lines were set at 17 sites for
channel catfish (CTL) using 4/0-hooks baited with cut white sucker. Trot lines were randomly
set along both banks and lifted after 24 h. Length, weight and species were recorded for each
fish.
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Low-frequency electrofishing (LFEF) was used in late August and early September to
sample young-of-the-year and small flathead catfish, although larger fish were also caught.
Approximately two miles of bank and woody habitat was electrofished at each of eight sites in
Reaches 1 and 2. Again, LFEF was not done in Reach 3 because of infrequent occurrence.
Sampling was done during daylight with one netter in an electrofishing boat and one in a chase
boat. On-time and individual lengths and weights were recorded.

Ageing structures were collected per Frasier-Lee protocol (Lake Survey Manual guidelines)
by reach. Hutchinson Area analyzed spines from catfish and sturgeon and Ortonville analyzed
scales from all other fish. Back-calculation of age at annulus formation was determined by
DisBCal89 software (Missouri Department of Conservation). A minimum of two fish was
required by the program to perform the back-calculations.

Fish were collected for contaminant testing during sampling from six areas of approximately
50-60 mi (80-97 km). Six to ten individuals of various sizes were analyzed by the Department of
Agriculture Laboratory (MDA) for mercury and polychlorinated biphenyls (PCB). Standard
water samples were also taken from 13 sites in August. Discharge data were obtained from the
US Geological Survey (USGS) website http://waterdata.usgs.gov.

Data were summarized by reach for catch per unit effort (CPUE) and length frequency.
Data for individual sites were summarized in appendices. The EF catch was further categorized
into 12 group or metrics for IBI analysis (Bailey et al. 1993; Niemela and Feist 2000): benthic
insectivores (%); darter species (#); fish with deformities, eroded fins, lesions, or tumors (%);
intolerant species (#); native species (#); catch rate minus tolerant species (#/min); omnivore
spec1es (%); simple hthophll species (%); sucker species minus tolerant species (#); sunfish
species (#); tolerant spec1es (%); and top carnivore species (%). Data were entered into the
MPCA database for scoring and computation.

Scoring for each metric was calculated by comparing the catch with an expected catch from
a natural or presettlement condition and assigning a score of 5 (minimal human disturbance), 3 or
1 (severe human disturbance). Metric scores were then summed for each site and interpreted as
excellent (50-60), good (40-49), fair (30-39), poor (20-20), very poor (12-20), and no fish (0-11).
These interpretations are also relative to the amount of degradation at each site compared with a
natural state.

11. Results and Discussion Tables 2-16
Appendices 1-12

A total of 8,992 fish from 64 species and 14 families was sampled riverwide with all gear.
A black buffalo Ictiobus niger was collected from the Minnesota River for the first time. Thirty-
one species were represented by 10 or fewer individuals. Compatrisons with previous riverwide
investigations are difficult in part because gear and protocols have changed in an attempt to
balance fish community sampling with assessments of sport species.
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The initial survey collected 7,232 fish from 53 species and 14 families using only
electrofishing, on 37 miles of river between 1978 and 1982. Three subsequent population
assessments used several gear types over the course of a single sampling season and
electrofished different distances. The 1992 and 1998 population assessments electrofished the
same sites and covered approximately 42 miles of river. In 1992, over 17,000 fish from 64
species and 14 families were sampled, and in1998, 33,777 fish from 68 species from 15 families
were sampled. In 2004, a little more than 5 linear miles of river were electrofished, but the
protocol covered both banks and mid-channel which equates to approximately 16 miles of river.

Other differences inherent in the river, such as discharge patterns, contribute to differences
in catch. Six dams in the upstream reach create lacustrine habitat, whereas the river itself is
naturally smaller than the downstream reaches. Forty fish species were sampled in Reach 3 in
2004, nine of which were only sampled in the upstream reach. A species list compiled from all
four riverwide investigations shows only brown bullhead has been found exclusively above
Minnesota Falls. Fifty-four species were sampled in Reaches 2 and 3, 24 of which were only
sampled in the downstream reaches. The compiled species list shows 15 species have been
found exclusively below Minnesota Falls: shovelnose sturgeon, paddlefish, long- and shortnose
gar, gizzard shad, creek and speckled chub, goldeye, mooneye, blue and highfin sucker, river
redhorse, black buffalo, river shiner, and sauger. Minnesota Falls may be an effective barrier to
fish movement for some species; therefore, dividing the river into two rather than three similar
reaches may be more appropriate for some fish community analysis.

IBIEF, % TN and % TN were used to sample the entire fish community which reflects the
biological health of the river. A total of 6,736 individuals from 50 species and 14 families was
collected by IBI EF. Catch rates decreased from 2,014 fish/h in Reach 1, to 548/h in Reach 2, to
260/h in Reach 3. The high rate in Reach 1 resulted from a catch of 1,052 emerald shiner at a
rate of 1,677/h. The typical sport fish (northern pike, catfish, bass, bluegill, crappie, yellow
perch, sauger, and walleye) comprised 8% of the total IBI EF catch. Catches of sport fish by
electrofishing in the three previous riverwide investigations varied from 8% in 1985 to16% in
1998.

A total of 1,054 individuals from 37 species and 9 families was collected by % TN, and 522
individuals from 31 species and 10 families by % TN. Catch rates for % TN increased from
56/net in Reach 1, to 357/net in Reach 2, and 641/net in Reach 3. Similarly, catch rates
increased for % TN from 13/net in Reach 1, to 87/net in Reach 2, to 422/net in Reach 3. Sport
fish comprised 34% of the ¥ TN catch and 30% of the % TN catch. The two previous
assessments did not sample the entire river with both sizes of trap nets and the initial survey did
not use trap nets.

In 2004, 16 species were only caught by IBI EF, and an additional species, shovelnose
sturgeon, was caught by trot lines and IBI EF. Eight species were only caught by trap nets (one
or both sizes), and one additional species, brown bullhead, was caught by trot lines and trap nets.
Other species not sampled by IBI EF included paddlefish and black buffalo (GN), and bowfin
(FTL). IBIEF had a higher and more diverse catch than trap nets, but a few species and a
greater percentage of sport fish were caught with them. !
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The mean riverwide fish IBI score in 2004 was 31.6. Scores of seven sites were in the poor
category (20-29), nine sites were fair (30-39), and one site was good (40-49). The scores for all
repeated sites, except two, were lower than the 2003 scores. The mean riverwide score in 2003
was 39.0, which had scores from six sites in the fair category and eight in the good. Discharge
may have contributed to the difference. Flow rates at the three upstream gauging stations were
below the period of record means in August for both years. Flow rates at the two downstream
gauging stations, however, were less than half the mean flow in August in 2003, but just slightly
above average in 2004. Other factors contributing to the lower 2004 scores may have been
greater variability at the more degraded sites, higher turbidity, and crew variability.

Large flathead and channel catfish were sampled with trot lines and small flathead catfish
were sampled with low-frequency electrofishing. FTL collected 77 flathead catfish between 21
and 49 in long (545 and 1255 mm). Approximately 38% of these were over 39 in (1000 mm).
CTL collected 118 channel catfish between 11 and 33 in long (277 and 831 mm). LFEF
collected 412 flathead catfish between 5 and 44 in long (120 and 1125 mm). Approximately
84% of these were under 18 in long (457 mm). :

Riverwide CPUEs for flathead catfish caught on FTL and channel catfish caught on CTL
were 1.2/line and 1.4/line, respectively. The 2004 rates are comparable with the 1998 riverwide
trot line CPUEs of 1.2/line for flathead and 1.5/line for channel catfish. No trot lines were set
during the initial survey and 25 hook lines were used in 1992 instead of the 10 hook sets. By
eliminating FTL sets in Reach 3 from CPUE calculation, rates in 1998 and 2004 were 1.7/line
and 1.9/line, respectively. The combined CPUE for LFEF in Reaches 1 and 2 in 2004 was
27.3/h. LFEF has not been done in previous riverwide investigations.

Age and back-calculated length at annulus formation were determined for 14 species. Four
species were analyzed from all three reaches (black crappie, bluegill, channel catfish, and
walleye), but only a single bluegill was aged from Reach 1. Channel catfish individuals were
aged up to 17 years and flathead catfish up to 21 years. Except for flathead catfish ages I, II and
III in Reach 2, all fish had few individuals in each year class which resulted in large standard
deviations in back-calculated length. Length frequency distributions of sport fish generally
displayed the full range of sizes for those species with 30 or more individuals sampled.

Mercury and PCB contamination were examined in bluegill, black crappie, channel catfish,
common carp, flathead catfish, freshwater drum, and walleye. Of the 211 fish tested for
mercury, the majority was between 0.05 and 1.00 ppm. Two flathead catfish had mercury levels
above 1.00 ppm. Of the 150 fish tested for PCBs, most were below 0.05 ppm. Advice for fish
consumption should be obtained from the Minnesota Department of Health (MDH) website
www.health.state.mn.us.

Water samples taken in August reflect lower erosion levels from vegetative cover and lower
precipitation than would occur in May or June. Comprehensive water monitoring programs that
are being conducted by watershed groups address long-term changes in water quality. Discharge
was low to very low in May at all five USGS gauging stations. Heavy rains in the watershed
downstream of the Ortonville station raised the mean June discharge to almost 2.5 times the
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period of record mean at the Jordan station. Flows remained high through September at Jordan
and Mankato, while the upstream stations fell to average levels or below beginning in July.

A riverwide management plan is needed to clarify direction and monitoring needs. In the
absence of one, a combination of fish community sampling and targeted sport fish sampling
would parallel previous efforts. IBI EF appears to be the direction that fish community sampling
is taking when large river sampling is addressed for a survey manual. This can be augmented
with trap netting, trot lining, seining, low-frequency electrofishing, gill netting, or water
sampling provided appropriate workloads are arranged among Area Offices. The development of
a stream database is needed for standardization and evaluation. ’
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Figure 1. Minnesota River watershed and sampling reach designations.
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Abbreviation Name

FSD Ft Snelling Downstream
FSU Ft Spelling Upstream
I35 Interstate 35

Figure 2. Sampling sites in Reach 1 of the Minnesota River.
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Abbreviation

101
CR

Name

Hwy 101
Carver Rapids
Thompson Ferry
Henderson
Hwy 169
Seven Mile Creek
Mankato
Judson
Buessman Bridge
Franklin
North Redwood
Renville County Park 2
Hazel Creek
Kinney Access
Minnesota Falls Pool

Figure 3. Sampling sites in Reach 2 of the Minnesota River.
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Abbreviation

GFRP
GFP
RA
PA
CRA
CDh
TB
LG
BS -
6]

Name

Granite Falls Roadside Park
Granite Falls Pool
Rowe Access
Priens Access
Camp Release Access
Churchill Dam-

Twin Bridges
Louisburg Grade
Big Stone NWR
Ortonville

Figure 4. Sampling sites in Reach 3 of the Minnesota River.
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Table 3. Number of fish sampled and catch per unit effort in Reach 1.

IBI VTN % TN FTL CTL LF
Number Number Number Number Number Number
CPUE CPUE - CPUE CPUE CPUE CPUE
. . 1
Bigmouth Shiner 1.59/h
. 1 1 4
Black Crappie 1.59/h 0.50/net 1.00/net
. 1
Blueggl 0.50/net
. » 1 :
Brassy Minnow 1.59/h
Channel Catfish 6 . y
9.57/h 0.25/net 1.20/line
Common C 30 !
ap 47.83/ 1.00/net
. 1052 37
Emerald Shiner 1677.30h  18.50/net
3 12 62
Flathead Catfish 4.78/h 2.40/line 34.78/Mh
9 1 2
Freshwater Drum 14.35/h 0.25/net 0.40/line
. 115 15
Gizzard Shad 183.35h  7.50/net
1
Golden Redhorse 1.59/h
1
Largemouth Bass 0.50/net
. 1
River Carpsucker 1.59/h
. 3
Sand Shiner 4.78/h
Sauger 6
g 9.57/h
4
Shorthead Redhorse 6.38/h
. 11 1
Spotfin Shiner 17.54/h  0.50/net
3
Walleye 4.78/h
. 16 3
White Bass 25.51/h 0.75/net
Total 1,263 56 13 12 8 62
2013.71/h 28.00/net 3.25/net 2.40/line 1.60/line 34.78/h
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Table 4. Number of fish sampled and catch per unit effort in Reach 2.

B VTN %TN FTL CTL LF
Number Number Number Number Number Number
CPUE CPUE CPUE CPUE CPUE CPUE
Bigmouth Buffalo 433 h 0,0z:/net
Bigmouth Shiner 5 ?3 /h 0.1 ? /net
Black Bullhead 0,0§/net
Black Crappie 0_229 /h . 0_25 /net o,og/net
Blackside Darter 0. 115 h
Bluegill 0.753/h 0.2§/net 0.226/net
Blue Sucker 0_753 /h
Bluntnose Minnow 633 /h 05 47 /net
Bowfin | 0.03/1ne
Brassy Minnow 2.”ll§/h .
Channe! Catfish 1 4_9067‘/h 1.3113net 1.0203net 0.1 Iétline O.9¥liﬂe
Common Carp 356 by ;
52.16/h 1.00/net 0.26/net
Common Shiner 0‘229 /h
Creek Chub 0. 115 h
Emerald Shiner 9 411;5 ;2, h 821.'? /Zlet
Fathead Minnow 0. 115 /h
Flathead Catfish I»m 00shet 004t LsSline  00Gfne 2625
Freshwater Drum 162 / y 1 i |
23.74/h  0.54/net  0.48/net 0.03/line
Gizzard Shad 503. ﬁ/h 0_5;//113( O,Ig/net
Golden Redhorse 2,173 /h
Golden Shiner ()_()g/net
Goldeye 0. 115 /h
Green Sunfish 0. 115 h
Highfin Sucker 1. 392 /h |
Horneyhead Chub 0_229 /h
Hybrid Sunfish O_Oj/net
Johnny Darter 0.0;/net
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Table 4 continued.

IBI TN #%TN FTL CTL LF
Number Number Number Number Number Number
CPUE CPUE CPUE CPUE CPUE CPUE
1
Longnose Gar 0.15/h
Mooneye 2 -
0.29/h 0.07/net
1
Northern Hog Sucker 0.15/h
) 1
Northern Pike 0.04/net
2
Orangespotted Sunfish 0.15/net
. 25
Quillback 3.66/h
. . 77 2 3
River Carpsucker 11.28/h 0.15/net 0.19/net
. 1
River Redhorse 0.15/h
. . 1 1
River Shiner 0.15/h 0.08/net
) 125 2
Sand Shiner 18.31/h 0.15/net
Sauger 20 ; :
2.93/h 0.08/net 0.07/net
76 2 1
Shorthead Redhorse 11.14/h 0.15/net 0.04/net '
36 1 4
Shortnose Gar 597/ 0.04/net 0.11/line
14 L
Shovelnose Sturgeon 2.05/h 0.03/line
) 12 1
Silver Chub 1.76/h 0.04/net
. 1
Silver Redhorse 0.15/h
8
Slenderhead Darter 1.17/h
112 8
Smallmouth Buffalo 16.41/h 0.30/net
1
Speckled Chub 0.15/h
) 373 152 1
Spotfin Shiner 54.65m  11.69/met  0.04/net
o 15
Spottail Shiner 1.15/net
1
Tadpole Madtom 0.08/net
25 2
Walleye 3.67/m 0.06/line
) 12 3 1 '
White Bass 1.76/h 0.23/net 0.04/net
. . 2 2
White Crappie 0.15/net 0.07/net
547.96/h 27.46/net 3.22/net 2.09/line 1.17/line 26.25/h

* 2 unidentified buffalo specimens and 2 unidentified crappie specimens not included
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Table 5. Number of fish sa:hpled and catch per unit effort in Reach 3.

B VAN %IN FIL CTL
Number Number Number Number Number
CPUE CPUE CPUE CPUE CPUE
Bigmouth Buffalo 923 /h 0.031 /net 0,042/1ine
Black Bullhead 0.435/h 10.1361§net 3.31 ’?/Let
Black Crappie 0.960 /h 17.%)’511% 1,0?3}net
Blackside Darter 0_755 h
Bluegill 1,{153/11 2.1?;§net 0.6})§net
Bluntnose Minnow 0’115 h 0. 5g/net
Brassy Minnow 0. 115 /h
Brown Bullhead 0.033 /net 0.021/1ine
Central Stoneroller 0. 115 h
Channel Catfish 250m 063t 04t 0.68ine L78/lne
Common Carp s5eh 06Okt LTiet oodtine  0.07tine
Common Shiner : 0.640 /h
Emerald Shiner 1. é ; h
Fathead Minnow 0. 115 /h
Freshwater Drum 4722/11 1 .O})?net 1 .4211& 0_021/1ine
Golden Redhorse 63?) /h 0.061/net 0,1g/net
Golden Shiner oot |
Green Sunfish 0. 115 h - 0.061 /net
Hybrid Sunfish 0.0; Jnet o,ogl/net
Largemouth Bass 0. 642) /h
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Table 5 continued.

VTN

FTL CTL

IBI 7IN
Number Number Number Number Number
CPUE CPUE CPUE CPUE CPUE
Logperch 0. 115 /h
Northern Hog Sucker 0.755 /h
Northern Pike 1. 395 /h 0.1 93/net O.5})§net 0.021/1ine
Orangespotted Sunfish 1 _2% /h 0.3 15 /net
Pumpkinseed Sunfish 0. lg/net
Quillback 0.320/h 0.3(?/net
River Carpsucker 1 -075 /h 0.1 ;l /net 2.6’?/net
Rock Bass 0. 1_0? /net 0. sz)inet
Sand Shiner 0. 115 h
Shorthead Redhorse 5 1133 /h 1 _725{/gnet 2,4"77L/1net
Silver Redhorse 1 ;g /h 0.061/net 0_3(?/net
Slenderhead Darter 5 ig /h
Spotfin Shiner 5%k 281
Spottail Shiner 0.3 15 /net
Stonecat 0.3:;)/11 O.lf?/net |
Walleye b : o i
6.15/h 0.06/net  0.67/net 0.02/line
White Bass 1 Slgg /h 0.3 15 /net 0. li/net
White Sucker 3 ég/h 0.1 g/net
Yellow Bullhead 0.435/h 1.1?/;113/[ 0.278/net 0_04?;line
Yellow Perch 7;‘?/}1 0'15 /net 0.1;/net
o 1,733 641 422 18 o1
259.95/h  40.06/net  14.07/net  0.72/line  2.02/line

18




Table 6. Fish index of biological integrity (IBI) scores by reach.

Reach 1
Mean
135 (STD)
" 36
2004 36
)
2003 44
mpea | Y| @
Reach 2
Mean
101 CR 169 | SMC M | J RF NRA HC (STD)
34.4
2004 38 38 34 36 30 32 40 34 28
(4.0)
2003 40.7
MPCA 36 44 36 44 44 | 42 40 44 36 3.7)
Reach 3
GFP RA MD MU TB LG BS Mean
. : (STD)
27.4
2004 26 34 28 26 24 28 26 (32)
2003 34.0
MPCA NA 40 34 32 30 NA NA 4.3)
Score Classification
50 - 60 Excellent
40 - 49 Good
30-39 Fair
20-29 Poor
12-20 Very Poor
0-11 No Fish

19




0z

UONEmoTed-30eq 0] YS 210Ul 10 g sermbel [eDgsid,
SN[NUTE 12 [SU] Paje[no[eo-org,

8LY'S JoLry prepuels
96'1C (o) yiSue wes
4 I pady sequny
€ ALdBA
86L'TF  6CT0¢  8IS'ST  TYI'EL 9STIT  SLO'ZZ 20091 EVTL 8ST'Y 68¢°S IoLrg pIepuels
69°CLY  OV'O¥9 19965 99'0ES  L¥'ELy  8SIIY 00060  VLLYT  LI'LSI 8119 () giSuer] weopy
0 € I I € 4 I 9 T S 0 pedy toquinN
€L ysiIe) pesayely
0000  OLI'99  STE6L  LOTOE .16TLI  €9€'81  +ZSTT 6798 S8L'8 loug prepuels
00§99  S0°0S9  SY'TSS  IELEY  LO'89E  IL'T6T  0S'IZT  PEHEL 00'%9 (o) pSus uBsIy
I I 0 3 I € 4 4 0 0 pedy IequnN
€1 Usiye) puuey)
Jorirg ﬁu.mwamum
(wan) gi8usT uBoy
I 0 0 peBy lequmN
.l m3anig
0000  T€8'9¢ 901 L8S'T IoLrg prepueis
ILYZT  $8'%91  S8°LOT 0279 [ (voror) qSuaT wesy
I I I I 0 pedy ToqumN
¥ aiddea)) yovig
01 6 8 L 9 S 4 € 4 I 0 N
(s1eak) o8y

‘1 qoesy uI wowm Sy JO Isquinu pue snjnuue je [13us] [210} PAje[no[es-3oeq Ues|N °/ 9[qe],




1T

L98°€9  TIE'9S  69v'9y  880°LE  TSTLE - 86L'SS  88TES  6¥S6F  E£S9'SH IoLIg pIepue)s
81°001 68186 65006  ¥p'098  OLTI8  I8¥I8  OI'VLL  CO'SEL  SO'TIL (tur) YBus uBSy
€ 0 z 0 0 I 0 0 I , pady Jequmy
€L ustpe) peayielq
61 81 L1 91 1 14! €1 4 1 N
(s1e2k) 08y

ponunuoo / Jqe]




(44

UOHRMI[E0-3{0Bq 10] YSI S10UI 10 7 saxmbal [eDgsI(,
su[nuue je P8uS] paje[nofeo-yoeg,

loirg prepuels
(o) pSua] ues iy
I 0 0 pa8y Jeqump
.l NI uaagRIoN
€8C°€T  0LS'TL  IPSIT  L9LOL  LLL'G6 96L'8 TI0°L vIT'S €IS°€ 96L°C loxrg prepuelg
TTSLY 10979  06'89S  €€S0S  ¥8PSy  88'I6E  99°0I€  €9'TZT  TTOVI £€°8S (o) qiSuer uesy
4 S S 01 LT 1 8 (43 €€ (174 pedy zequmy
. 91z UsgIeD peaIely
9zZTTL  9€8'IT  SPI'IL  66L'8  LLV'L 81S°'S 880 vL6'T £€95°C TL8'T Iolrg prepuels
1990S 6569y  LOLEY  LO'T8E  LS'6EE  ITE6T  960VC  68°L81  SLVTI LE9S (urur) m8usT uesiy
L S 8 S1 Al vl (44 0z 91 8 peBy 1equinN
. SS1 ysye) jpuuEy)
0000 IZEEl $99°¢ 9L0°C JoLrg pIepuels
TEIST 4901 AR S¥'IS (urur) gi8us ues
1 € 01 0 pedy Jeqump
4! Imdang
0000  LLTEL L8SE IolIg prepuels
6v'SIC  68'SEl  LTTL () @Sue] ues iy
I T 4 pesy JequmN
L aiddea) yorlg
01 6 8 L 9 S 4 3 4 I N
(sreak) a8y

"Z Yoeay U page sy JO I9qUINU PUe SNJNUUE Je YIS [£10} PIIR[OO[EI-YIBq UBSIN °§ oS@. 1




£C

VITY

1011 plepuelS.
9 () g3Sue] wesy
4 0 paBy JequmpN
4 srdder) aygm
0000 0000 6E€'S  SEVEL 188°8 oLy prepuels
89°68€  LI'89¢  SB'EIE  S8'8ET  06°TEL (uoror) 38U UeSy
I 0 9 I € 61 Ppe8V lequmpy
) 0€ - sseq MNYM
ILV0S  STI'TS  veSve  €TI'IE  ISSO0E  61€'8C  1L8'ST  L8L'IT  9LI'6 905°L 101rq pIepuels
op'P89  9TSLO  EI'8Y9  89°LI9  IS6LS  VS'SSS  v6EIS  81'96€  6VLIE  PSE8T (o) gyBusT uesy
I 0 I I z 0 0 L1 I 0 4 pe8y Jaqumpn
. . 9z aka[rem
0000 0000 OVL'LT LOT'ST  6TVLT  6THPC  S8TIT  T99'61  II¥LI o prepuels
SOTIL  S9°€99  8I'9L9 9TEF9  08'L6S  80°TES  vL'6Zy  TELOE  6ESLI () iSua uesIy
I 0 v I 4 1 0 0 0 0 pasy Iequnn
6 u0asIn}g ISOUPA0YS
0000  1IT¥ PI9E  096'€l  OLL'S ¥99'8 9€6'9 Io11g pIEpuElS
E8VLY  LS'8SY  PLOEY  Y8'S8E  €6'6I€  09°€ST  9E9VI (o) Sue wesA
I 4 £ 4 0 ! 0 0 peSy JequnN
62 J198neg
01 6 8 L 9 S 4 £ z I 0 N
(sxeok) o8y

"penumnuod § 9[qe,



144

0000 0000 Ioirg prepuels
e/ 1V'TH9 () S ueoly
I 0 pady sequny
, 97 akafrem
0000 08909 99€°LE 000'TE 6EL'ET SSEOT  TLL'6L  LS9'61 YEVLI  Z68SI  ZS6El IoLry prepuels
IV9LOT  €8'GSOL  €L°0SOT OI'TE0L €L°G86 €8'vS6  IS'SI6  9S'LS8  90°€08  6V'69L  9L°TZL (o) pSue ues Iy
I 14 3 4 €1 L € S L 4 4 pesy Joqumy
917 yIspye) peayely
0000 8LT19 ¥8OLT LSPYT ISTIT SEV'61  868°SI oLy prepuels
$9'88L LS'T69  £€5°069 PSESO9  8EVT9  SET6S  €TLYS (wru) gy3usT meoy
I € 9 I L v 9 pedy sequnN
. SST ysyye) puuey)
| K4 0T 61 81 LT 91 1 4! €1 4 11 N
(sieaf) o8y

‘panunuod g s[gqey,




144

snjnuue e [ISus] pAIRIno[eo-oeg .

0000 0000 0000 0000 IoLrg prepuels
y6'L9E  I¥'68T #1991 81°0L (o) y3ue] weSA
I 0 0 0 Ppedy JequnnN
€ sseq ynowmogiey
0bT's IoLrg prepuelg
69'%S (o) g3ue T wes Iy
z Pa8y Iaqumi
4 ysyung pLqgiH
6v6'8 TET'S SS6'L  98S°L 1809  €v6P €86'¢ 661°€ £S0°€ 067 Iolrg pIepuels
88'v6y  98'8SY  E€6'EEF  YO'T6E  98°TYE  98'V6T  STOPT  OT'6LT  6L'PII 08'SS () miSue] wesjy
0z 1 L1 0z 61 6 8 1 S 0 pesy Jequmpn
L91 ysyie) pPuuey)
0000  OVO'EZ 9986  THO'LI LIET  Ioug pIepumls
, ¥8°0ZC 91061  €I'TLT  +8°1C1 76'SS (o) p3ua wesy
I I 3 4 ST peBy JequinN
(43 senig
0000 00Z'S 840" 001°Z Ilouy prepuels
€1°08C  LI'9ZT  88°L9I1 08°€8 s (um) BuaT uesy
I 61 4l L1 pa8y Jequmpn
1§ - arddea)y youig
01 6 8 L 9 S v £ z I N
(sxeaf) a8y

‘€ yoeay w pade YSsIj JO IqUINU PUR SNNUUE 8 ISU9] [210) PAjR[NO[Ro-3dBq UBSA 6 J[qB]L




9C

LEET  OLI'L 8LY'L 9v6'1 IoLrg prepuels
TTTIT  WOLT  06'STL Ts'18 (o) qiSueT uesiy
3 4 4 44 S pady JequnN
143 I3 MO X
veETS  TIETCT  0SI'8T  00S¥I IoLrg prepuels
I1'8€E  SS'TIIE  LTVIT  6I'EII . (o) yiSua uBs
3 € 0 € S  pasy JoqumyN
1 sseq opYM
$68°C IZr'1 $8S°L 18061  8€9'ST 12881  CTLZLI  90I'S 6259 80S"Y : Iolrg piepuels
69°S89  TY'LLY  v6'¥99  16'ST9  T968S  OI'SKS LISy  SI'E9E  S0°96T  96°0LI () gySus T ueely
0 0 0 I I 1 4 43 S S S paBy JoqunN
S afarem
8PI'T I0LIF pIBpUR)S
ST09 (urn) pSueT uBsyy
z 0 ; pedy Jequmpy
Z sseq yooy
0000 0000  V¥EZTOT  620'v1  68S°TE  9SE'€C  9ILST  88EEl- Iony prepuejg
I¥'006  vI'S88  S6'6v8  10TC8  16'VEL  OVLI9  L9TZS  0S'ZES +(Ton) [SusT wes
I .0 4 4 I S 14 L 4 pedy Jequmn
T I WAdYION
01 6 8 L 9 S 4 € 4 I 0 N
(sieak) o8y

PONURUOD 6 S[qE




LT

IoLrg prepuelS

0000 0000 0000  00V'8  8£6S
YL'969  8L'T69  66'689 61969  £T169 (vour) pSue uRay
I 0 0 I 0 pa8y JoqunN
S afafiem
0000 0000  €ZT8T 90191 ¥6Y'ET  0ES°OI Iow pIepuels
§S°089  0TLY9  LL'OLS  89'LS  STBES  LI'SIS (o) iSueT WSy
I 0 3 L €1 €1 pasy JoquinN
L91 ysyIe) pPuuey)

91 S1 141 €1 4 It N
(s1eaf) o8y

‘panuriuod g dqeJ,




Table 10. Length frequency distribution of large fish sampled in Reach 1.

Length
(mm)

Black
Crappie

Bluegill

Channel

Catfi

sh

Common
Carp

Flathead
Catfish

Freshwater
Drum

Gizzard
Shad

0-24
25-49
50-74
75-99

100-124
125-149
150-174
175-199
200-224
225-249
250-274
275-299
300-324
325-349
350-374
. 375-399
400-424
425-449
450-474
475-499
500-524
525-549
550-574
575-599
600-624
625-649
650-674
675-699
700-724
725-749
750-774
775-799
800-824
825-849
850-874
875-899
900-924
925-949
950-974
975-999
1000-1024
1025-1049
1050-1074
1075-1099
1100-1124
1125-1149
1150-1174
1175-1199
1200-1224
1225-1249
1250-1274

— N

fum—y

(SIS R S IE NG

_ag—-_ay_awwooc\-hmoosm-ﬁww

Pkt DD et et

16
68
30

Not Measured
Total

[= ) W]

15
130

28




Table 10 continued.

Length
(mm)

Golden
Redhorse

Largemouth
Bass

River
Carpsucker

Sauger

Shorthead
Redhorse

Walle}}e

White
Bass

0-24
25-49
50-74
75-99

100-124
125-149
150-174
175-199
200-224
225249
250-274
275-299
300-324
325-349
350-374
375-399
400-424
425-449
450-474
475-499
500-524
525-549
550-574
575-599
600-624
625-649
650-674
675-699
700-724
725-749
750-774
775-799
800-824
825-849
850-874
875-899
900-924
925-949
950-974
975-999

1000-1024

1025-1049

1050-1074

1075-1099

1100-1124

1125-1149

1150-1174

1175-1199

1200-1224

1225-1249

1250-1274

Not Measured
Total

-

fa—y

o

w o

29




Table 11. Length frequency distribution of large fish sampléd in Reach 2.

Length
(mm)

Bigmouth
Buffalo

Black
Buffalo

Black
Bullhead

Black
Crappie

Bluegill

Blue
Sucker

Bowfin

0-24
25-49
50-74
75-99

100-124
125-149
150-174
175-199
200-224
225-249
250-274
275-299
300-324
325-349
350-374
375-399
400-424
425-449
450-474
475-499
500-524
525-549
550-574
575-599
600-624
625-649
650-674
675-699
700-724
725-749
750-774
775-799
800-824
825-849
850-874
875-899
900-924
925-949
950-974
975-999
1000-1024
1025-1049
1050-1074
1075-1099
1100-1124
1125-1149
1150-1174
1175-1199
1200-1224
1225-1249
1250-1274

N ord = WD O\ NI A N O e

1

1

N -

O O\ e

oy

Not Measured
Total

0
35!

0
1

h O

"2 unidentified buffalo specimens not included
22 unidentified crappie specimens not included
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Table 11 continued.

Length Channel  Common  Flathead  Freshwater  Gizzard Golden

(mm) Catfish Carp Catfish Drum Shad  Redhorse  O°ldeye

0-24
25-49 5 8
50-74 5 5 9 22
75-99 1 24 182
100-124 1 61
125-149 4 2
150-174 3
175-199 11
200-224 24
225-249 22
250-274
275-299
300-324
325-349
350-374
375-399
400-424
425-449
450-474
475-499
500-524
525-549
550-574
575-599
600-624
625-649
650-674
675-699
700-724
725-749
750-774
775-799
800-824
825-849
850-874
875-899
900-924
925-949
950-974
975-999
1000-1024
1025-1049
1050-1074
1075-1099
1100-1124
1125-1149
1150-1174
1175-1199
1200-1224
1225-1249 -
1250-1274 1

SEgN-
R 8
(%]

— o= Oy W

N
=]
h

55
18

o
Lh
REYR
R
-
_

12
11
39
58
49
53
40
27
19
16

NN =MW ARRUU~DBA~HWNTIIUNG

—
IO N v

N = N
NOAULUARE~RNRN T LUNRNNSWRNOEXRIO T ZXIARAING

Not Measured 0 0 0 1 7 0 0
Total , 176 378 428 183 353 19 1

31




Table 11 continued.

Length Green . Highfin  Longnose Northern Northern

(mm) Sunfish Sucker Gar Mooneye Hog Sucker Pike Paddlefish

0-24
25-49
50-74
75-99 o1 1

100-124
125-149 1
150-174 1
175-199 1
200-224
225-249
250-274
275-299
300-324
325-349
350-374
375-399
400-424
425-449
450-474
475-499
500-524
525-549
550-574
575-599
600-624
625-649
650-674 1
675-699 1
700-724
725-749
750-774
775-799
800-824
825-849
850-874
875-899
900-924
925-949
950-974
975-999
1000-1024
1025-1049
1050-1074
1075-1099
1100-1124
1125-1149
1150-1174
1175-1199
1200-1224 : 1
1225-1249
1250-1274

(NS I b R —

Not Measured 0 0 0 0 0
Total 1 9

—
PN
ot
—
Ju—
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Table 11 continued.

Length
(mm) .

Quillback

River
Carpsucker

River
Redhorse

Sauger

Shorthead  Shortnose
Redhorse Gar

Shovelnose
Sturgeon

0-24
25-49
50-74
75-99

100-124
125-149
150-174
175-199
200-224
225-249
250-274
275-299
300-324
325-349
350-374
375-399
400-424
425-449
450-474
475-499
500-524
525-549
550-574
575-599
600-624
625-649
650-674
675-699
700-724
725-749
750-774
775-799
800-824
825-849
850-874
875-899
900-924
925-949
950-974
975-999
1000-1024
1025-1049
1050-1074
1075-1099
1100-1124
1125-1149
1150-1174
1175-1199
1200-1224
1225-1249
1250-1274

N WA o e NN W

2
1
1

AR Ie~,RAE =N

O NN e

— DD

—~NUMWUTJUARN = NG E N

[ G S R I A

Not Measured
Total




Table 11 continued.

Length
(mm)

Silver
Redhorse

Smallmouth
Buffalo

White

White
Crappie

0-24
25-49
50-74
75-99

100-124
125-149
150-174
175-199
200-224
225-249
250-274
275-299
300-324
325-349
350-374
375-399
400-424
425-449
450-474
475-499
500-524
525-549
550-574
575-599
600-624
625-649
650-674
675-699
700-724
725-749
750-774
775-799
-800-824
825-849
850-874
§75-899
900-924
925-949
950-974
975-999
1000-1024
1025-1049
1050-1074
1075-1099
1100-1124
1125-1149
1150-1174
1175-1199
1200-1224
1225-1249
1250-1274

1

cgiN BEN I - YO

16
17
11
12
12

Waileye

LB S B SUTR SURN N G 2 % QSN

e

Bass

N B

B =

(PSS I

Not Measured

Total

— D

119

27

34




Table 12. Length frequency distribution of large fish sampled in Reach 3.

Length Bigmouth Black Black Brown Channel Common

(mm) Buffalo  Bullhead  Crappie "8l  Bullhead  Catfish Carp
0z 6 ,
25.49 ! 1 10 4
50-74 48 1 25
7599 1 5 13
100-124 39 19 1
125-149 45
150-174 21
175199 s

200-224 9

225-249 i 3

250-274

275-299

300-324 2 20

325-349 14

350-374 14

375-399 17

400-424 19

425-449 12

450-474 12

475-499

500-524

525-549

550-574

575-599

600-624

625-649

650-674

675-699

700-724

725749

750-774

775799
800-824
825-849
850-874
875-899

900-924

925-949

950-974
975-999

1000-1024

1025-1049

1050-1074

1075-1099

1100-1124

1125-1149

1150-1174

1175-1199

1200-1224

1225-1249

1250-1274

BN 002N
W

oV VuULLoWw

17
16
16
15
12
22
12

W N BN rm e oo O
N W 00 ~1 WY S o

N
P—"-‘N*—‘SOO\O

“Not Measured 21 134 35 5 0 57 400
Total 67 269 145 65 1 271 642
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Table 12 continued.

Length
(mm)

Freshwater
Drum

Large- Northern
mouth Hog
Bass Sucker

Golden
Redhorse

Green
Sunfish

Northern
Pike

Pumpkinseed
Sunfish

0-24
25-49
50-74
75-99

100-124
125-149
150-174
175-199
200-224
225-249
250-274
275-299
300-324
325-349
350-374
375-399
400-424
425-449
450-474
475-499
500-524
525-549
550-574
575-599
600-624
625-649
650-674
675-699
700-724
725-749
750-774
775-799
800-824
825-849
850-874
- 875-899
900-924
925-949
950-974
975-999
1000-1024
1025-1049
1050-1074
1075-1099
1100-1124
1125-1149
1150-1174
1175-1199
1200-1224
1225-1249
1250-1274

27
20

NWhAWWIN B~ A~

BN o= N

1

— D

12

NI W N = = N
(%)

oy

N W B o W2 [SSRECRE N ST NS B

fum—y

Not Measured
Total

228
317 -




Table 12 continued.

Rock Shorthead Silver White White

Length
Bass Redhorse  Redhorse Walleye Bass Sucker

(mm) Quillback

0-24
25-49 1
50-74 i2 2
75-99 29 2
100-124
125-149
150-174 8
175-199 2
200-224 3
225-249 1
2
9
7

D) N OQ
W W

E=N
w

250-274
275-299
300-324
325-349
350-374
375-399
400-424
425-449
450-474
475-499
500-524
525-549
550-574
575-599
600-624 1 1
625-649
650-674
675-699 ,
700-724 2
725-749
750-774
775-799
800-824
825-849
850-874
875-899
900-924
925-949
950-974
975-999
1000-1024
1025-1049
1050-1074
1075-1099
1100-1124
1125-1149
1150-1174
1175-1199
1200-1224
1225-1249
1250-1274

— —
N [«
[ I = N N O
WL 5 W
—
- U et U et — e U W N WD

e S B e N et e R
W
o0

[y
[owry

Not Measured 0 0 52 . 0 3 85 0
Total 11 17 248 22 63 136 29
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Table 12 continued.

Length Yellow Yellow
{mm) Bullhead Perch

0-24
25-49 1
50-74 20
75-99 |

100-124 1
125-149 15
150-174 6
175-199 6
200-224
225-249
250-274
275-299
300-324
325-349
350-374
375-399
400-424
425-449
450-474
475-499
500-524
525-549
550-574
575-599
600-624
625-649
650-674
675-699
700-724
725-749
750-774
775-799
800-824
825-849
850-874
875-899
900-924
925-949
950-974
975-999
1000-1024
1025-1049
1050-1074
1075-1099
1100-1124
1125-1149
1150-1174
1175-1199
1200-1224
1225-1249
1250-1274

il - NV Y

—_— N - D

Not Measured 0 4
Total 31 56




Table 13. Mercury levels in tested fish by reach.

Number of fish with mercury present

Reach <005 500502 >02-1.0  >1.02.8 2.8
(ppm) (ppm) (ppm) (ppm) (ppm)
Channel Catfish 5
1 Common Carp 1 1
Flathead Catfish ' 4
Walleye 2
Bluegill 5%
Channel Catfish 1 27 v 13
2 Common Carp 3 21
Flathead Catfish 14 25 2
Walleye 6 15
Black Crappie 10*
Channel Catfish 2 16
3 Common Carp 5 5
Freshwater Drum 5 2
Walleye 1 15 5
*composite sample
Table 14. Polychlorinated biphenyl (PCB) levels in tested fish by reach.
Number of fish with PCB present
Reach <005 00502 >02-1.0  >1.0-19 >1.9
(ppm) (ppm) (ppm) (ppm) (ppm)
Channel Catfish ' : 4 :
1 Common Carp 2
Flathead Catfish 1 3
Channel Catfish 16 14 8
9 Common Carp 14 5 3
Flathead Catfish 29 6 4
Walleye 6 4
Black Crappie 10*
Channel Catfish 10
3 Common Carp 3
Freshwater Drum 2
Walleye 6

*composite sample
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Table 16. Mean monthly discharge (f*/s) for select months in 2004 for mainstem
Minnesota River US Geological Survey (USGS) gauging stations.

USGS Discharge (ft’/s)
Gauging Stations May June July _August  September
Jordan
2004 3,565 20,030 7,705 3,518 7,988
Mean (start-1934) 8,276 8,136 5,973 3,299 2,298
Mankato :
2004 3,385 15,950 6,163 3,029 8,105
Mean (start-1903) 6,048 6,418 4,623 2,368 1,681
Montevideo
2004 562 1,811 772 358 386
Mean (start-1909) 1,646 1,346 1,151 589 342
Lac Qui Parle ‘
2004 390 1,265 522 216 226
Mean (start-1942) 1,429 1,167 985 523 262
Ortonville
2004 6.2 96.9 20.9 13.6 22.0
Mean (start-1938) 272 187 151 73.1 34.2
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Appendix 1. Number of fish sampled and catch per unit effort in Reach 1 by site.

Site! 135 FSD FSD FSU FSU FSU
IBI ViIN %IN FTL CTL LF
Sampling? Number Number Number Number . Number Number
CPUE CPUE CPUE CPUE CPUE CPUE
. . 1
Bigmouth Shiner 1.59Mh
Black Crappie -1 1 4
1.59/h -~ 0.50/net 1.00/net
. 1
Bluegill 0.50/net
. 1 :
Brassy Minnow 1.59/h |
Channel Catfish 6 : ! 6
S 9.57/h 0.25/net 1.20/line
30 4
Common Carp | 05y 1.00/net
. 1052 37
Emerald Shiner {  c-730m | 18.50/met
: 3 12 . 62
Flathead Catfish |, 7o, 2.40/line 34.78/h
9 1 _ 2
Freshwater Drum |\ 2 0.25/net 0.40/line
. 115 15
Gizzard Shad 183.35/h 7.50/net
1
Golden Redhorse 1.59Mh
1
Largemouth Bass 0.50/net
. 1
River Carpsucker 1.59/h
e 3
Sand Shiner 478/h
Sauger 6
g 9.57/h
Shorthead 4
Redhorse 6.38/h
) 1 1
Spotfin Shiner 17.54/h 0.50/net
3
Walleye 4.78/h
n 16 3
White Bass 25.51/h 0.75/net
Total 1263 56 13 12 8 62
2013.71/h | .28.00/net 3.25/net 2.40/line 1.60/line 34.78/h

'135-Interstate 35, FSU-Fort Snelling Upstream, FSD-Fort Snelling Downstream .
*[BI-Index of Biological Integrity Electrofishing, FTL-Flathead Catfish Trotlining, CTL-Channel Catfish Trotlining,
/4TN-1/4 Inch Mesh Trapnetting, %TN-3/4 Inch Mesh Trapnetting, LF-Low-Frequency Electrofishing
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Appendix 2. Number of fish sampled and catch per unit effort for Index of Biologiéal Integrity ElectroﬁShing

in Reach 2 by site.
Site* 101 CR 169 SMC M J RF NRA HC
Number Number | Number | Number | Number Number Number | Number | Number
CPUE CPUE | cpUE | crUE | cPUE CPUE CPUE | CPUE | CPUE
. 6 8 4 8 5 1 2
Bigmouth Buffalo | 6754 | 13.62m seah | 897n | e1im | 148m | 245m
Bigmouth Shiner- 1 2 8 7 1 3 3 10
1.79/h 341/h | 7.03m | 11.09m | 141h | 336m 3.66/h 12.24/h
, 1 1
Black Crappie 0.88/h 1.12/h
, 1
Blackside Darter 1.22/h
) 2 1 1 1
Bluegill 280m | 1i2h | 122m | 148m
, 2 2 1
Blue Sucker 1.76/h 2.82/h 1.22/h .
] 1 12 2 1 3 24
Bluntnose Minnow 158h | 1692h | 224m | 122m | 445m | 2939m
Brassy Minnow 1 1 17
Y 1.70/h 1.58/h ‘ 20.82/h
Channel Catfish 2 g8 | 10 13 7 19 13 14 10
358h | 13.62h | 879m | 2060/ | 9.87h | 2130/ | 1588h | 20.77h | 1224/
c c 32 26 128 12 37 50 23 22 26
‘ommon Latp 57.22h | 4428m | 112.56/h | 19.0Vh | 52.17m | 56.04/6 | 28.10m | 32.65h | 31.84/h
‘ ) 2
Common Shiner 2.45/h
1
Creek Chub | ‘ . 1.22/h
Emerald Shiner 955 237 202 56 61 33 99 8 21
1707.80/h | 403.61/h | 177.63m | 88.73m | 86.01/h | 36.99m | 12094k | 11.87h | 25.71m
) 1 ‘
Fathead Minnow 170/ , o
1 4 1 2 1
Flathead Catfish 0.88/h | seam | ri2m | 244m 1.22m
Freshwater Drum 7 32 39 <3 7 18 26 18 12
restiwater 1252/ | 5450 | 3429m | 475m | 987m | 2017m | 31.76m | 26.71/h | 14.69m
Gizpard Shad 39 12 3 3 22 57 171 35
12zt 69.74/m | 2044m | 2.64/m 423m | 2467m | 69.63m | 25375 | 42.86/h
, 3 2 1 3 10
Golden Redhorse 423m | 224m | 122m | 445m | 1224m
1
Goldeye 1.22/h
1
Green Sunfish 1.79/h
Highfin Sucker 1 2 ' 6
0.8%h | 3.17m 6.72/h

*101-Highway 101, CR-Carver Rapids, 169-Highway 169, SMC-Seven Mile Creek, M-Mankato, J-Judson, RF-Redwood Falls, NRA-
North Redwood Access, HC-Hazel Creek '
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Appendix 2 continued,

Site 101 CR 169 SMC M ] RF NRA HC
Number | Number | Number | Number | Number | Number | Number | Number | Number
(CPUE) | (CPUE) | (CPUE) | (CPUE) | (CPUE) | (CPUE) | (CPUE) | (CPUE) | (cPUE)
: 2
Horneyhead Chub 245/h
1
Longnose Gar 1.22/h
1 1
Mooneye 1.12/h 1.22/h
1
Northern Hog Sucker 1.22/h
, 4 1 3 6 7 4
Quillback | 7.15/h 0.88/h 336/h | 7.33m | 10394 | 4.90/m
: 1 1 13 5 3 32 13 1 8
River Carpsucker 1.79h | 170/ | 1143h | 792/ | 423m | 3587h | 1589h | 1.48m | 9.80m
. 1
River Redhorse 0.88/h
. - 1
River Shiner 1.12/h
. 4 2 23 - 46 2 2 46
Sand Shiner 681m | 1.76/m | 36.44/h | 6486/m | 224m | 244m 56.32/h
Sauger ! > 1 . : ; y :
& 1.79/M 440m | 158h | 2.82m | 224m | 3.66m | 594m | 2.45m
1 1 10 1 - 14 8 7 11 13
Shorthead Redhorse |1 gom | 170m | s79m | 1743m | 1974m | somm | s55m | 1632m | 15.92m
Shortnose Gar 5 6 10 ! ! ; y y :
894h | 1022/h | 879h | 158m | 141m | 1i2m | 61vh | 890m | 1.22m
3 1 1 9
Shovelnose Sturgeon 5.11/h 1580 | 141h | 10.09m
. 2 1 3 3 3
Silver Chub 341h | 088h | 475m | 423m | 336m
' 1
Silver Redhorse 1.22/h
' 1 1 2 2 2
- Slenderhead Darter 1.79/h 0.88/h 2.82/h 2.24/h 2.45/h
3 6 15 11 8 27 20 12 10
Smallmouth Buffalo 1 s 3r | 1o2om | 13.00m | 17.43m | 1128m | 3026m | 24.43m 17.81/h | 1224/
1
Speckled Chub 1.70/h
. 27 4 15 16 138 15 80 20 58
Spotfin Shiner 4828m | 6.81/h | 13.19h | 2535m | 19459/ | 16.81/h | 97.73m | 29.68m | 71.02m
Walleye 4 7 5 1 . 5 y
4 7.15/h 6.16/h | 475h | 141k | 448m | 366m | 4.45m
. 7 1 2 1 1
White Bass 1220 | 170m | 176m 1.41/h | 122m
Total 1097 356 478 170 363 276" 373 305 322
1961.73/h | 606.27/h | 420.33/h | 269.37/h | 511.84/h | 309.35/ | 455.66/h | 452.59/m | 547.96/m
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Appendix 3. Number of fish sampled and catch per unit effort for % Inch Mesh Trapnetting in

Reach 2 by site.
Site" TF H SMC J BB F RCP2
Number Number Number Number Number Number Number
CPUE CPUE CPUE CPUE CPUE CPUE CPUE
. . 2
Bigmouth Shiner 2.00/net
1
Black Bullhead 0.50/net
, 1 2
Black Crappie 0.50/net 1.00/net
. 2 1
Bluegill 2.00/net 0.50/net
. 1 1 5
Bluntnose Minnow 0.50/net 0.50/met | 2.50/net
1 6 10
Channel Catfish 0.50/net 3.00/net | 5.00/net
Comm0;1 C 2 X
arp 6.00/met | 0.50/net
Emerald Shiner 60 10 " o )
30.00/net | 5.00/net 7.00/net 7.00/net 4.50/net
1
Flathead Catfish 0.50/net
Freshwater D 3 o , )
reshwater Lrum 0.50/net 2.00/net 1.50/net 0.50/net
. 7
Gizzard Shad 3.50/net
] 1
Golden Shiner 0.50/net
1
Johnny Darter 0.50/net
Orangespotted 2
Sunfish 1.00/net
. 2
River Carpsucker 1.00/net
i . 1
River Shiner 0.50/net
S 1
auger 0.50/net
. 1 1
Sand Shiner | 1.00/net 0.50/net
1 1
Shorthead Redhorse 0.50/net 0.50/net
. 3 1 105 43
Spotfin Shiner 1.50/net | 1.00/met | 52.50/met | 21.50/net
s 15
Spottail Shiner 7.50/net
1
Tadpole Madtom 0.50/net
- 3
White Bass 1.50/net
. . 1 1
White Crappie 0.50/net 0.50/net
o o1 11 48 12 8 130 84
32.00/net | 5.50/met | 24.00/net | 6.00/net | 8.00/net | 65.00/net | 42.00/net

'TF-Thompson Ferry, H-Henderson, SMC-Seven Mile Creek, J-Judson, BB-Beussman Bridge, F-Franklin,
RCP2-Renville County Park 2
?2 unidentified buffalo specimens and 2 unidentifi¢d crappie specimens not included

45




Appendix 4. Number of fish sampled and catch per unit effort for % Inch Mesh Trapnetting in
Reach 2 by site. '
Site* TF H SMC J BB F RCP2
Number Number Number Number Number Number Number
CPUE CPUE CPUE CPUE CPUE CPUE CPUE
] 1
Bigmouth Buffalo 0.25/net
. 2
Black Crappie 0.50/net
] 1 1 4
Bluegill 0.25/net 0.33/met | 1.00/net
12 7 8
Channel Catfish 3.00/met | 2.33/met | 2.00/net
Common C ! ] X .
ap 0.25/net 0.75/met | 0.25/net 0.50/net
1
Flathead Catfish 0.25/net
1 3 2 3 4
Freshwater Drum | 5/ o4 0.75/met | 0.50/met | 1.00/met | 1.00/met
. 2 2
Gizzard Shad 0.50/net 0.50/net
. 1
I—bend Sunfish 0.25/net
Moo : :
neye 0.25/net 0.25/net
. 1
Northern Pike 0.25/net
. 3 1 1
River Carpsucker 0.75/net - 0.33/met | 0.25/net
Sauge 2
ger 0.50/net
1
Shorthead Redhorse 0.25/net
‘ 1
Shortnose Gar 0.25/net
. 1
Silver Chub 0.25/net
Smallmouth Buffal ! : - ,
matimouth Bullalo 1 0.25/met 0.25/net | 0.67/met | 1.00/net
. 1
Spotfin Shiner 0.25/net
. 1
White Bass 0.25/net
. . 1 1
White Crappie 0.25/net 0.25/net
Total 6 . 2 ! 5 o %
1.50/net 0.25/net 3.75/net 1.75/net 4.75/net 4.67/net 6.25/net

*TF-Thompson Ferry, H-Henderson, SMC-Seven Mile Creek, J-Judson, BB-Beussman Bridge, F-Franklin, -
RCP2-Renville County Park 2
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Appendix 5. Number of fish sampled and catch per unit effort for Flathead Catfish Trotlining in

Reach 2 by site.
Site* TF H SMC T BB F RCP2
Number Number Number Number Number Number Number
CPUE CPUE CPUE CPUE CPUE CPUE CPUE
1
Bowfin 0.20/line
Channel Catfish 2 1 1
0.40/line 0.20/line : 0.20/line
7 5 6 6 12 13 16
Flathead Catfish | | jor0 | 1.00/ine | 1.20/ine | 1.20/line | 2.40/ine | 2.60/ine | 3.20/line
1
Shovelnose Sturgeon 0.20/line
1 1
Walleye 0.20/line 0.20/Tine
Total 10 5 ) 7 14 13 16
2.0/ine | 1.00ine | 1.607line | 1.40/tine | 2.8/line | 2.60/line | 3.20/line

*TF-Thompson Ferry, H-Henderson, SMC-Seven Mile Creek, J-Judson, BB-Beussman Bridge, F-Franklin,
RCP2-Renville County Park 2

Appendix 6. Number of fish sampled and catch per unit effort for Channel Catfish Trotlining in

Reach 2 by site.
Site* TF H SMC J BB F RCP2
Number Number Number Number Number Number Number
CPUE CPUE CPUE CPUE CPUE . CPUE CPUE
5 3 3 9 5 2 5
Chanrel Catfish | 4 oo | 0.60/tine | 0.607tne | 1.80ine | 1.00ine | 0.40/tme | 1.00/1ine
1 : 1 1
Flathead Catfish 0.20/line 020/line | 0.20/line
1
Fréshwater Drum 0.20/line
Shortnose Gar 1 2 1
' 0.20/line 0.40/line 0.20/line
Total 6 3 6 9 7 4 5
1.2/line 0.60/line 1.20/line 1.80/line 1.4/line 0.80/line 1.00/line

*TF-Thompson Ferry, H-Henderson, SMC-Seven Mile Creek, J-Judson, BB-Beussman Bridge, F-Franklin,
RCP2-Renville County Park

Appendix 7. Number of fish sampled and catch per unit effort for Low-Frequency Electrofishing in

Reach 2 by site.
Site* TF H SMC J BB F RCP2
Number Number Number Number Number Number Number
CPUE CPUE CPUE CPUE CPUE CPUE CPUE
44 52 55 59 55 47 38
Flathead Caifish 2106m | 27.15m | 2739m | 3422m | 3093m | 27.00m | 18.29m

*TF-Thompson Ferry, H-Henderson, SMC-Seven Mile Creek, J-Judson, BB-Beussman Bridge, F-Franklin,
RCP2-Renville County Park 2
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Appendix 8. Number of fish sampled and catch per unit effort for Index of Biological Integrity

Electrofishing in Reach 3 by site.

Site* GFMP RA MD MU TB LG BS
Number Number Number Number Number Number Number
CPUE CPUE CPUE CPUE CPUE CPUE CPUE
Bigmouth Buffalo 6.261/h 1.010/h 8.0%/h 5.050/11 1.019/11 472%& l.lll/h
Black Bullhead 3.430/h
Black Crappie 3.13 O/h ' 1.113/h 2.222/h
Blackside Darter 5’050 /h
Bluegill 1.0]3/h 1.010/11 3 .430/11 7.778/h
Bluntnose Minnow 1_019/h
Brassy Minnow 1.019/h
Central Stoneroller ‘1 .010 /h
Channel Cattish | 1on | goo0m | 1eoom | seoom | 436m
Common Carp 15 45 3 3 o b i
» 15.52/h 45.00/h 33.00/h 36.00/h . 393.80/h 41.89/h 71.11/h
Common Shiner 3 _030 /h 1_010 /h
Emerald Shiner 1.013 h 3.237/11 7.9?’2/h
Fathead Minnow 1_010 /h
Frestwater Drum |y er | isoom | ooom | eoom | asasbm | sdom | ssom
Golden Redhorse 18.1080/h 6.06()/h 4.(3)/11 1.019/11 12.1212/h
Green Sunfish l.olo/h
Log Perch 1.019/h
Largemouth Bass 4.4‘2/11
Northern Hog Sucker 5.050 /h »
Northern Pike 2.027 " ook 226m | 333
Orangespotted 1 1 1 4 1
Sunfish 1.03/h 1.00/h 1.00/h 4.36/h 1.13/h

*GFMP-Granite Falls Memorial Park, RA-Rowe Access, MD-Montevideo Downstream, MU-Montevideo
Upstream, TB-Twin Bridges, LG-Louisburg Grade, BS-Big Stone
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Appendix 8 continued.

Site GFMP RA MD MU | 1B LG BS
Number Number Number Number Number Number Number
«cPUE) | (cpuE) | (crur) | (cPUE) | (CPUE) | (CPUE) | (CPUE)
. 1 1
Quillback 1.03/h 1.00/h
River Carpsucker 4 ! 2
4.14/h 1.00/h 2.00/h
. 1
Sand Shiner 1.00/h
9 30 50 37 14 2 4
Shorthead Redhorse 9.31/h 30.00h | 5000m | . 37.00/m 15.27/h 2.26/h 4.44/h
. 2 1 7 2
- Silver Redhorse 2.07h 100h | 700m | 2.00m
14 2
Slenderhead Darter 14.00/h 2.00/h
. 7 16 6 21 5 19 1
Spotfin Shiner 7.24/h 16.00/h 6.00/h 21.00/h 5.45/h 21.51/h 1.11/h
Stonecat 1 1
1.00/h 1.00/h
Walleve 2 3 3 5 15 7 6
Y 2.07/h 3.00/h 3.00/h 5.00/h 16.36/h 7.92/h 6.67/h
White Bass ' 1 4 1 3 115 2
1.03/h 4.00/h 1.00/h 300h | 12545m | 226m
) 3 2 4 7 3 5
White Sucker 3.00h | 2.00m 4.00/h 7.64/h 3.40/h 5.56/h
1 2
Yellow Bullhead 1.13/h 2.20/h
3 23 19 4
Yellow Perch 3.10/h 2509 | 2151 | 444m
Total 82 228 147 186 816 152 122
g482h | 228.00m | 147.00m | 186.00/mn | 890.15m | 172.08/m | 135.56/m
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Appendix 9. Number of fish sampled and catch per unit effort for % Inch Mesh Trapnetting in Reach 3 by site.

Site* GFMP RA MD MU B LG BS O
Number Number Number Number Number Number Number Number
CPUE CPUE CPUE CPUE CPUE CPUE CPUE CPUE
1 11 11 55 87
Black Bullhead 0.50/net 5.50/met | 5.50/met | 27.50/met | 43.50/met
Black Crappie 7 16 4 2 2 184 56 1
PP 3.50/net 8.00/net 2.00/net 1.00/net 1.00/net 92.00/met 28.00/net 0.50/net
Bluesill 2 10 7 2 2 12
&t 1.00/net 5.00/net 3.50/net 1.00/net 1.00/net 6.00/net
Bluntnose Minnow 2 2 1 1 2
1.00/net 1.00/net 0.50/net 0.50/net 1.00/net
1 1 4 3 1
Channel Catfish | o somet | 050/met | 2.00imet | 1.50met | 0.50/met
Common C 4 4 3
arp 2.00/net 2.00/net 1.50/net
Freshwater Drum 1 4 . 1 2 7 !
0.50/net 2.00/net 0.50/net 1.00/net 3.50/net 0.50/net
1
Golden Redhorse 0.50/net
. 2
Golden Shiner 1.00/net
1
Green Sunfish . 0.50/net
. 1
Hybrid Sunfish 0.50/net
. 1 1 1
Northern Pike 0.50/net 0.50/net 0.50/net
Orangespotted 2 1 2
Sunfish 1.00/net 0.50/net 1.00/net
. 2
River Carpsucker 1.00/net
River Shiner
2
Rock Bass 1.00/net
17 1 10
Shorthead Redhorse | ¢ 50ree | 0.50met | 5.00/met
. 1
Silver Redhorse 0.50/net
. 14 28 1 2
Spotfin Shiner 7.00/net 14.00/met | 0.50/met | 1.00/met
. . 1 1 2 1
Spottail Shiner 0.50/net 0.50/met | 1.00met | 0.50/met
Stonecat 1 1
0.50/net 0.50/net
1 .
Walleye 0.50/net
White Bass 1 ! 3
0.50/net 0.50/net 1.50/met
1 8 5 4
Yellow Bullhead 0.50/net 4.00/met 2.50/net 2.00/net
1 1
Yellow Perch 0.50/met | 0.50/net
Total 39 53 33 39 36 206 124 111
19.50/net 26.50/net 16.50/net 19.50/net 18.00/net 103.00/net | 62.00/net 55.50/net

*GFMP-Granite Falls Memorial Park, RA-Rowe Access, MD-Montevideo Downstream, MU-Montevideo Upstream, TB-Twin
Bridges, LG-Louisburg Grade, BS-Big Stone, O-Ortonville
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Appendix 10. Number of fish sampled and catch per unit effort for % Inch Mesh Trapnetting in Reach 3 by site.

Site* GFMP RA ‘MD MU B LG BS O
Number Number Number Number Number Number Number Number
CPUE CPUE CPUE CPUE CPUE CPUE CPUE CPUE
) 1
Bigmouth Buffalo 0.25/net
2 7 - 48 44
Black Bullhead 0.50/net 1.75/met | 12.00/met | 11.00/net
. 6 21 4 :
Black Crappie 3.00/net 525met | 1.00/net
. 4 14
Bluegill 1.00/net 3.50/net
1
Brown Bulthead 0.25/net
2 5 1 4 2
Channel Catfish 1.00/net | 125met | 025met | 1.00met | 0.50/met
Common C 2 4 ; ; : a8 )
ap 1.00/net | 4.50/met | 025met | 025met | 0.75met | 3.75met | 1.00/met
Freshwater Drum 15 o 3 o N ;
7.50/net 4.50/net 0.75/net 2.75/met 1.00/net 0.25/net
, 1 1 1
Golden Redborse | g somet | 0.25/met 0.25/met
) 1
Hybrid Sunfish 0.25/net
. 1 1 1 1 1 7 1 2
Northern Pike 0.50/met | 025/met | 025/met | 025met | 025/met | 1.75met | 0.25met | 0.50/net
] 3
Pumpkinseed Sunfish 0.75/net
: 4 5
Quillback 2.00/met | 1.25/net
. 8
River Carpsucker - 4.00/net
15
Rock Bass 3.75/net
21 29 7 2 5 8 2
Shorthead Redhorse | 10 5oree | 725met | 1.75/met | 0.50/met | 1.25/met | 2.00/met | 0.50/met
. 6 2 1
Silver Redhorse 3.00/net 0.50/et | 0.25/met
Shortnose Gar
Walleye 2 : . . ; : N
Y 1.00/net 0.25/net 0.50/net 2.25/net 0.25/net 0.25/net 1.00/net
. 1 4
White Bass 0.25/met 1.00/net
R 1 2 1
White Sucker 0.50met | 0.50/met 0.25/net
6 1 1
Yellow Bullhead 1.50/net 0.25/net 0.25/met
1 1 2
Yellow Perch , 0.25/net 0.25/net 0.50/net
Total 69 61 14 12 36 71 71 88
34.50/met 15.25/net 3.50/net 3.00/net 9.00/net 17.75/net 17.75/net 22.00/net

*GFMP-Granite Falls Memorial Park, RA-Rowe Access, MD-Montevideo Downstream, MU-Montevideo Upstream, TB-Twin
Bridges, LG-Louisburg Grade, BS-Big Stone, Ortonville '




Appendix 11. Number of fish sampled and catch per unit effort for Flathead Catfish Trotlining in

Reach 3 by site.

Site* GFMP RA MD MU cD
Number Number Number Number Number
CPUE CPUE CPUE CPUE CPUE
7 5 5 )
Channel Catfish 0.80/line ' 1.20/line 1.00/line 0.40/line
Common C 1
ap 0.20/line
0 5 5 5 2
Total 1.00/line 1.20/line 1.00/line 0.40/Tine

*GFMP-Granite Falls Memorial Park, RA-Rowe Access, MD-Montevideo Downstream, MU-Montevideo Upstream,

CD-Churchill Dam

Appendix 12. Number of fish sampled and catch per unit effort for Channel Catfish Trotlining in

Reach 3 by site.
Site* GFMP RA MD MU CD TB LG . BS 0]
Number | Number | Number | Number | Number | Number | Number | Number Number
CPUE CPUE CPUE CPUE CPUE CPUE CPUE CPUE CPUE
. 1 1
Bigmouth Buffalo 0.20/line 0.20/line
1
Brown Bullhead 0.20/line
7 18 20 11 14 6 4
Channel Catfish | 1 40/line | 3.60/tine | 4.00/tine | 2.20/tine | 2.80/ine | 1.20/tine 0.80/line
1 1 1
Common Carp 0.20/line | 0.20/line 0.20/line
1
Freshwater Drum . 0.20/line
) 1
Northern Pike 0.20/line
1
Walleye 0.20/line
2
Yellow Bullhead 0.40/line
Total 8 20 21 12 14 7 1 8 0
1.6/line 4.0/line | 4.20/line | 2.40/line | 2.8/line | 1.40/line | 0.20/line | 1.60/line

*GFMP-Granite Falls Memorial Park, RA-Rowe Access, MD-Montevideo Downstream, MU-Montevideo Upstream, CD-Churchill
Dam, TB-Twin Bridges, LG-Louisburg Grade, BS-Big Stone, O-Ortonville
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' Reathl,
15 River Miles_

' Reach3 :
‘80 River Miles "}

Reach 2.
240 Rlver M'les

Sport Fish Catch by Reach

Combmmg Electrofishing, Trapnetting and Trotlmmg

‘Black Crappie
BIuegill
Channe] Catfish
Flathead Catfish

Northern Pike

Sauger

Walleye

White Bass

(number, rate and largest fish)

Reach 3 Reach 2
309 7
2/hour >1/hour
11 inches 9 inches
65 14
19/hour 1/hour
9 inches 6.5 inches
267 176
22/hour 14/hour
27 inches 33 inches
, 428
0 28/hour
49 inches
28 1
1/hour >1/hour
36 inches 27 inches
23
0 3/hour
’ 19 inches
63 27
6/hour 4/hour
28 inches 29 inches
136 16
19/hour 2/hour
15 inches 16 inches
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Reach 1

6
2/hour
10 inches

1.
>1/hour
5 inches

13
10/hour
29 inches

77
6/hour
45 inches

6
10/hour
20 inches

3
5/hour
13 inches

19
26/hour
13 inches
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Fish Community Sampling by Reach
Index of Biological Integrity (IBI) Scores from Electrofishing
(site and score) ‘

The catch is scored based factors such as the number and type of species, Jeeding
and reproductive behavior, tolerance to turbid or polluted water, several age groups, and
deformities. A healthy fish community means a healthy river.

Reach 3 Reach 2 Reach 1
Granite Falls Memorial Park Hwy 101 Interstate 35
26 38 36
Rowe Access Carver Rapids
34 38
Montevideo Downstream Hwy 169
28 34
Montevideo Upstream Seven Mile Creek
26 36
Twin Bridges Mankato
24 30
Louisburg Grade Judson
28 32
Big Stone Redwood Falls | ; SEp - O :
26 40 i |
North Redwood Access ; e
34 :
Hazel Creek
28
Average Reach Score Average Reach Score Average Reach Score
274 344 36.0

Scores Classification Explanation
50-60 Excellent minimal human impacts

. comparable to natural, pre-settlement conditions
40 - 49 Good
30-39 Fair
20-29 Poor
12-20 Very Poor

0-11 No Fish severe human impacts

comparable to worst conditions of erosion, pollution or unstable flows
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