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habital for 38% of all relocations. Main channel border and between wing dam habitat
were used by the fish 27% and 14% percent of all relocations respectively, Twentv-five
percent of all the relocations were 1n some way associated with river traiming siructures.
When water temperatures were below 4°C. the sturgeon were found 1n association with
current-disruption structures more often than dunng the studv as a whole (12% of the
time compared to 9%), however the main channe] was still used most often (48%). Main
channe] and main channel border habitat were used 82% of the time once water
temperatures exceeded 4°C.

Habitat availability unalysis indicates that the study area was approximately 64%
main channel, 11% muin channel border, 1% downsiream island tips. and the other 24%
of habutat types being related 10 nver training structures. The sturgeon showed positive
selection for, in rank order: main channel border, down stream of island ups. between
wing dams, and the ups of wing dams. The fish showed a negative selection for. in rank
order, main channel, down stream of winy dams, and upstream of wing dams. Seasonal
trend work showed that the study fish genecally moved downstream in the winter.
upsiream during the late summer and fall, and had variable movements in the spring and
summer. Fifty-five substrate samples taken at the points where sturgeon were relocated
indicated that the fish were most commonly found over sand (81% ), and occasionally
over sand/gravel (9%) and mud/silt (3.5%).

Spawning site work in 2000 expanded sumpling work completed in 1999. The site
was sampled twice in 1999, and consisted of sand, very course sand, gravel, and pebbles.
In the spnng of 2000, the site was sampled on three occasions with a benthic egg dredge.
No cggs of any kind were coliected. In addition, trammel nets were drifted through the
area during each sampling wnp. No pallid sturgeon were collected and shovelnose
sturgeon made up the major.ty of the catch (59%). The St. Louis District was scheduled
to collect bathymetne, velocity, substrate, and hvdroacousuc fisheries data at the site. but
shallow water depths during the spring in 2000 did not allow the survey boat access to the
site. That work is now scheduled for spring 2001.

The results of this study indicate that palhd sturgeon may have a preference for
the types of hubitats and conditions created along the main channel border, downstream
of island tips, and between wings dams. Based on these results, fatwre St. Louis Distnet
projects in the open river (including the A&M program) will give consideration 1o the
creation or protection of these lypes of habitats and the importance they may play in the
recovery of the species. Res:oration or creation of these types of habitats will increase
habnat diversity in the open river. Increased habitat diversity wi)l in turn benefit many
species, including the pallid sturgeon.

Southern Illino)s University-Carbondale also completed a supplemental report
which specifically addressed pallid sturgeon use of reaches with bendway weirs. This
repon looked at pallid sturgeon use of the Kaskaskia and St. Genevieve bendway weir
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fields. Those two fields were within the area (rrver miles Y4-123) that accounted for over
70% of all palbd sturgeon relocations. Within that 30 mile area. bendw ay weir reaches
compnsed about 10% of the available habiat. Pallid stutgeon relocations were 1ound in
associanon with bendwav weir habitat 8% of the nme. Based on those results i1 does not
appear that pallid sturgeon select for or against bendway weir habital.

More detailed results of the pallid sturgeon work is available in Appendix E.

A&M 8. Bendway Weir Fisheries Survey Report, Since 1990, the St. Lows
Distoct has installed twenty bendway weir fields i the Mississippt River. Hydroacoustic
fisheries work has shown that fish are using the weir fields but determining species
composition wus impossible. In 1995, the St. Louis District, in 4n effort to determine
what species are found in association with bendway weirs, conducted a high explosive
fishenes survey at the Price’s Towhead bendway weir ficld. [n 2000. the nnal repon on
that work was completed. A total of 217 fish was caplured using blast fishing at the
Price’s Towhead site. representing 12 different species. I reshwater drum dominated the
catch, followed by gizzard shad. and blue catfish. Species composition differed by
capture method. Four specics. shovelnose sturgeon, skipjack herming, stonccat and
freckled madiom, were collected only in the mid-waler cawch nets. Two species, carp and
smallmouth buffalo. were collected only in the surface collections. Species specific catch
efficiency vaned oreatly by sampling gear. Conventional fish collection techniques (e.g.,
trotlines. wll nets. and hoop nets) were ineffective capture methods in the bendway weir
field when compared with the blast fishing. In [act, the most numerically abundant
species taken by explosives (freshwater drum) was not taken by conventional sampling
lechniques. The complele repont is locared in Appendix F.

A&M 9. Wood Structure and the O&M Progam on the Open River. The
A&M program partner agencies have long requested that the St. Louis District explore
WaVs to incorporate wood structures into our Operation and Maintenance Program on the
Mississippi River. The potential environmental benefits of the District incorporating
woody struciures into its O&M progrum include increased habital diversity and increased
organic matter in the river, Jn November 2000. a meeting was held between the Corps.
TIlinoss Depariment of Natural Resources and the USFWS to deternmmine how and where 1o
place woody structure. It was decided ininally that two different types of siruciures would
be prepared. wood bundles and a modified pile dike structure. The logs Lo be used for the
project came courtesy of the Westvaco Corporation. Actual design and placement of thz
structares will be determined onsite by whai 1§ feasible and safe.

The first work sile will be in the dike [ie)d between dikes 164.9 and 165.1. This
site will serve as the testing site to determine what is practical when driving logs. Once 1
has been established what is fezsible. the crew will move downstream and place an
unroo:ed dike at about river mile 163.8R near the head of the sandbar. Thns site was
chosen because placement here would hkely collect debris and push flow around the
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buckside of the sandbar. belping 10 1solatc the sandbar from the bank. Two sites were also
se.ecled for the placement of log bundles. Log bundies will be placed behind an L-dike at
river mile 165.5R and a wing dike at nver mile 137.3L.

Pre-construcnon monitoring will include bathymetnc. velocity. hydroacoustic
fish. and substrate surveys of the proposed sites. Post canstruction monitoring will also
include bathymetric, velocity. hydroacousuic fish. and substrate surveys, as well as
macroinveriebrate and fishenes collection. The structures will be monitored and
evaluated for their value as river training devices. Construction will take place n 2001/,
Monitoring will also begin m 2001. The results of the November meeting are i1n
Appendix G.

A&M 10. Mooring Buoy Replacement at Lock and Dam 25. The District
replaced the moornng buoy below Lock und Dam 25 in 2000. The original buoy installed
was a prototype designed by the Corps. based upon input from the navigation industry
and constructed by them at no charge 10 the District. The Jocation below the dam
facilitated alignment with the lock for tows using the buoy on their way upstream. The
tow captains experienced and reported several problems with the buoy as it was designed.
First and foremost. it had a tendency 1o turm over, thus being unavailable for use. Second,
it vacillated severely in the current created by high flows and was therefore unsafe for use
during those conditions. The prototype design was modified to comrect the onginal design
problems. Major design changes included a deeper and longer keel and a longer buoy.
The height was also increased to make access to the buoy easier for deck hands
atlemptine 10 tie-off from empty barges. A new buoy was constrocted, based upon the
modified design, with shared funding from the Maritime Administration 4nd the A&M
program. The new buoy was transported from Bollinger Ship Yard in New Orleans to the
Service Base in St. Louis by the navigation industry. The new buoy was placed in late
September. Preliminary indications are that the new buoy is functioning much better than
the original.

The prototype buoy was removed tfrom Lock and Dam 25 when the new buoy was
installed and transported (o the Distnct Service Base. Present plans are 10 modify the
buov at the Service Base, based upon the new design. and deploy it along the left
descending bank below the lock at Lock and Dam 22. The Corps 1s working with our
partners in the towing industry and Missouri Department of Conservition to find a
suitable on-bank mooring location. Modificavon and installauon of the buoy and bank
anchor will be accomplished vulizing A&M funds, hopefully in 2001.

A&M 11. Wing Dike Modification Pre-project monitoring, Dike 53.0L. In
January of 2000 the Corp collected pre-modificanon multi-beam bathymeltry. velocity.
and hydroacoustic hisheries data at an exisung dike located at river mile 33. As
constructed, the dike extended 600 ft. inio the nver and had an elevaiion of +15 ft. LWRP
(310.48). The dike. which exiended into the navigation channel and was cansicered a
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navigation hazard. was scheduled for modificatyon during the summer of 2000. Several
modification alternatives were discussed, including (J) removing the last 300 fu. of the
dike. |2) lowering the entire dike down 1o =135 ft. (creaung a wejr). or (3) Jowering the
last 300 ft. of the dike to =13 ft. while leaving the rest of the dike intact. Through
coordination with regional resource agencies, the decision was made 10 implement option
3. The dike was modified in August 2000.

Results of the pre-modification bathymetric survey showed the presence of two
holes below the dike. One hole extended behind and riverward of the tip of the dike. The
second hole, which appeared 10 have been created by the plunging action of water
overtopping the dike. was located outward from the toe of the dike. The hydroacoustic
analvsis found an average density of 835 fish per acre at the site. The data showed fish
using the entire area behind the dike., with the majority of the fish using the inside hole.

To complement the Corps wark, the Missouri Department of Conservation set
four experimental gill nets below the dike. Each 300-ft. net was set on the bottom, Two
nets were set in the inner hole, perpendicular 1o the bank, one net was set perpendicular to
the dike on the ndye between the two holes. and one net was set perpendicular 1o the tip
of the dike. Ninety-one fish were collected in the inside hole. The collecuon was
dominated by shoveinose sturgzon but also included paddlefish, blue catfish. sauger, and
goldeve. Twenty-five fish (all sturgeon) were collected an the ridge between the twao
holes. One appeared to be a shovelnose sturgeon/patlid sturgeon cross. Ten fish were
collecied 1n the nel se! off the dike Lip. This area likely had flows higher than either of the
other net set locations. That set included paddlefish, blue catfish, and shovelnose
sturgeon. Post-modification momionng at this site 1s schzduled for 2001. The results of
the pre-construction work are in Appendix H.

A&M 12. MMR Side Chanpel Document In 2000 the St. Louis District
completed a vision document for the middie Mississipps River side channels, This
document, formed by a4 multi-agency commstlee composed of the A&M team members.
creates a vision for side-channel conservation and restoration work in middle Mississippi
River Long term goals established by the tcum included providing over-wintering habitat
every 5-7 miles, providing off channe! hubitat every 5-7 mules, maintaining connectivity
und small craft access to the side channel arcas, and providing tmproved public access to
river resources. The condition and physical awuibutes of all 31 side channels in the middle
Mississippi River are outlined in the document. as are the imual proposed actions
required for rehabilitation and enhancement. The document, located in Appendix 1. wus
not a product of the A&M program.
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FY 2001 A&M Program
The FY 2001 A&M bodget 1s S1 million. This figure is in line with previous

years” budgets but is less than the $1.5 million per year requested in Design
Memorandum No. 24. At this time. the program is expected Lo be extended unul 2007 1o
offset the annual differences in funding. Proposed construction activities m 2001 include
comnpletion of the chevron dike above Cottonwood Island (river mile 289) and
construction of the wood structures in the middle Mississippi River. Biological
monitoting work will include continued sampling at the chevron dike and multiple
roundpoint structures. new sampling behind the bullnose dikes, conunued tracking of
pallid sturgeon in relation to Corps training structures. and post-modificalion monitoring
at dike 33.0. Further testing of gate manipulation scenanos at Lock and Dam 25 wil
occur in 2001. Monitoring of the effects of changing the Environmental Pool
Management regime will ¢lso continue. Plans also call for a generic side-channel micro-
model to be crealed to assist in planning future side-channel improvement work.
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2000 Summary Report
Chevron Dike Hydroacoustic Fisheries Sampling

US Army Corps of Engineers, St. Louis District
Avoid and Minimize Program

Background: Three chevron dikes have been constructed in Pool 25 of the Mississipp! River
(M.R.M. 266.0R). Two of these dikes were construcied in June 1998, One was constructed in
March 1999. These mnovaure channe) traiming stroctures were built under the St. Louis
Distnict’s Avord and Minimize program. At this location the three chevion dikes, which look
like *V's or U’s" with the apex pointing upstream, were built in a downstream Jine and act Lo
deflect flow towards the channel. During high flow a deep hole is scoured in the urea behind the
chevron dike's upex. The slack-waler area that forms behinds the structures. outside of high flow
conditions, creates g unique habitat. Previous fish sampling work on chevron dikes in Pool 24
(Atwood 2000) found that a vanety of fishes are using this habitat.

Sampling to Date: The three chevron dikes at 266.0 were sampled once in 2000, on 7
September. A winter 2000 sample was planned but due 1o 1¢cy condihons during most of the
winter we were unable to access (he site. The chevrons were previously sampled on 4 August
1999 and 13 December 1999. Information on each sampling trip follows.

4 August 1999
All three chevron dikes were sampled. Water iemperature was 27.2°C. Pool 25 was at open
nver but the chevron dikes were not overtopped. The MV Boyer was used 1o collect bathymetry,
velooity, und hydroacoustic fisheries data. Transects were run upstream from the bottom of the
chevron dike to the apex. Three transects were run inside of both the top and middle dikes. Four
wransects were run inside of the lower chevron dike. Depths behind the top and middle chevron
dikes exceeded )1 meters. Depths behind the lower chevron dike exceeded 7 meters. Analysis
of the hvdroacoustic data found similar fish densiues behind all three dikes. Densities ranged
from 323 fish per acre behind the top chevron dike 1o 406 fish per acre behind the lower chevron
dike. The density behind the rmddle chevron dike was 402 fish per acre.  Because Pool 235 was
at open ver, it is likely thul these dikes were providing some refuge to fish from the higher
velocities associaled with open river.

13 December 1999
All three chevron dikes were sampled. Water temperature was 5°C. Poo) 25 was at normal pool
conditions. The MV Boyer collected bathymetry. velocity. and hydroacousuc fishenes data. At
each chevron dike. the same transects lines run on 4 August were run on 13 December. [n
addition, one transect wus run across the back end of each chevron dike and one transect was run
around the outside of the lower and upper chevron dikes. Two additional transects were run
inside both the 1op and middle chevron dikes. Depths behind the top and middle chevron dikes
exceeded 9 meters. Depths bzhind the Jower chevron dike exceeded 4 meters. Fish densities
between the three dikes varied greatly. No [ish were found using the lower weir. Fish densitics
per acre were 1,828 and 2590 for the upper and middle chevron dikes respectively. No fish were



inund on the transects run across the end of each chevron dike  One fish wus found on the
transect around the outside of the lower chevron dike. No fish were found around the oulside of
the upper chevron Transecis and fish locations for all three dikes are included at the end of the
report.

7 September 2000
All three chevron dikes werc sumpled. Water temperature was 24.8°C. Pool 25 was at normal
pool conditions, The MV Boyer was used (o collect bathymetry. velocity. and hydroacoustic
fisheries data. Transects were run upstream from the bortom of the chevron dike 10 the apex.
Four transects were run inside of each the three dikes. Depths behind the top and ryddle chevron
dikes exceeded § meters. Depths behind the lower chevron dike did not exceed 5 meters.
Anaivs)s of the hydroacoustic data found similar fish densiues behind the upper and middle dikes
(490 and 317 fish per acre). Fish density behind the Jower chevron was very low (32 fish per
acre). Densities dunng this sample were similar 1o those collecied during the August 1999
sample.

Table 1. Chevron simpling duti

Sample |Max. depth|Fish density| Water temp. |Pool conditions

date meters #/acre G

Upper Chevron inside | 8-4-99 11 325 27.2 Open river

Upper Chevron inside | 12-13-99 9 1823 5 Normal pool (winter)
Uiier Chevron inside | 9-7-00 9 490 24.8 Normal iool

Middle Chevron inside| 8-4-99 11 402 27.2 Open river

Middle Chevron inside| 12-13-99 8 | 2590 5 Normal pool (winter)
Midgle Chevron inside| 9-7-00 8 317 24.8 Normal pool

Lower Chevron inside | 8-4-99 7 406 27.2 QOpen river

Lower Chevron inside | 12-13-99 4 ' 0 5 Normal pool (winter)
Lower Chevron inside |  9-7-00 5 52 24.8 Normal pool

Conclusions: Fysh were using the chevron dikes during all sampling trips. The upper and
middic dikes showed a marked increase in density from the August and Seplember samples to the
December sample. These increased concentrations are likely due 1o the fact that fish are using
the structures as over-wintering locations. Both dikes pravide the deep holes and low velocities
that fish seek out duning the winter. The lower dike had no over-wintering fish and held very
tew fish during anyv of our sampling tnps. This lack of fish may be due 10 the configuration of
that dike and/or when it was constructed. The configuration of that dike (the riverside leg is
much shorter than the bankside leg) does not provide the refuge from nver flows that the other
dikes appear 100, Having becn constructed one vear later than the upper two chevron dikes. the
lower chevron dike has had only two high water event 1o create g scour hole behind the dize.
Consequent!y. depths behind the lower chevron dike are shallower than behind either of the
upper (wo chevron dikes.



While Jower than the December sumple. the Augusi and September samples showed that fish
were using all three of the chevron dikes. The density data from Sepiember 2000 (pooled
conditions) was similar to that seen at open niver in August 1999 Additional data during these
twa conditions would help determune 1f Hish are using chevron dikes as a refuge from nsing flows
ouside of the over-wintenng season. Based on the results from Atwood (2000) you would
expect fish 10 be using the dikes vear round.

Monitoring at the site will continue in 2001. Presently a summer and 2 winter sample are
scheduled. In additon to hydroacoustic monitoring, gtil nets will be set to delermine species
composition behind the dike.

References:
Atwood, E.R. 2000. Cotionwood Island Dike Fisheries Evaluation Update. Prepared for U.S.
Army Corps of Engineers. St. Louis District. 18 pp.
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Introduction

The [linois Department of Natural Resources. Division of Fisheries. Boundary Rivers Program.
with assistance from the St. Louis Disirict. Corps of Engineers. has conducted fish samplinig with
A.C. electrofishing (EI) on the Cottonwood Island chevron dikes since October 1993. Three
chevrons were constructed by the St. Louis District in the October 1993. The chevrons were
construcied as an alternative to consiructing a rock closing structure between the upper ends of
Sand Bar Island and North Fritz Island. between river miles 290 and 289. Construction of two
more chevrons at this location is planned. The chevrons were constructed o increase the
proportion of the flow 2oing down the main channel with the goal of reducing the amount of
maintenance dredging needed in this river reach.

Methods

The upstream and downstream most chevrons have been sampled. along with a small backwater
slough at Drift Island as a control stations. In 1998 1wo additional control stations (Head nf Bay
Island and main channel border along Cottonwood Island, adjacent to the upper chevron) were
sampled to evaluate them for possible inclusion in the study. The dates of sampling for these
sites. us well as EF time period {or each site are shown in Table .

The electrofishing unit used in this study consists of a 230 volt. 4000 watt. 3 phase A.C.

generator which energizes 3 steel cable electrodes (5/8") suspended from 3 booms projecting ofl
the bow of the boai (18" welded aluminum boat). The elecirodes are appraximately 5' apart.
project about 6' off the bow and extend into the water about 4' in depth. thus creating an clectric
field with an approximate diameter of | 0' and reaching a depth of about 6'. Typically 6 - 10
amperes of current are generated withun this field. The samipling is conducted by 2 two person
crew. one stationed in the bow of the boat to dip stunned fish with a long handled dip net from the
water and into a oxygenated live well. and one operating the moter. Typically. two EF runs are
conducted at each chevron, one along the outside of the chevron and ane within the inside of the
chevren. Rough sketches of the study area and typical chevron samipling runs are atlached.

Afier each EF run the fish are identified 10 species. weighed and measured. checked for
abnormalities and discase. then returned live to the river. Fishes too small te identify in the field
are preservec and returned to the Jab for processing. Data are 1abulated on standard field sheets
and Jater entered into the Department's fisheries database (Iisheries Analvsis Svstem). Voucher
specimens were sent 10 the Department of Zoology at Southern Illinois University. Carbondale for
prescrvation and storage.

Results and Discussion

A total of 8813 fishes representing 56 species have been collected during 1329 minuies of
electrofishing (99.49 fish/13 ef mun). When these data are summarized by habitat tvpe (inside.



outside. Dnifi Island Slough and Head of Bay Island) over all sampling periods (Table 2). the
highest calch rate was observed inside the chevrons {152.23 £sh 5 min EF). followed by Drift
Island Slouch (104.50 fish/15 min EF). outside the chevrons (70.22 fish/t S min EF) and Head of
Bay lsiand (68.537 fish/13 min EF). The number of species collected was also highest inside the
chevrons (42 species) [Table 2]. followed by Drifi Island Slough (38 species). outside the
chevrons (30 species) and Head of Bay Island (27 species). Forty nine of the 56 species collected
have been collecied at the chevrons (inside and outside combined). Table 3 summerizes fish
coliections from all sites sampled to date.

When the number of species collected at each station are compared (Figure 1). the highest species
richness was observed from inside tae upper chevron (39 species) followed by Drift Island Slough
(38 species). upper outside (29 species), lower inside (28 species), Head of Bay lIsland (27
species) and lower outside (19 specics). When catch rates for each site (over all sampling
periods) are compared, the upper inside chevron is higher than all other sites with 159.40 fish/15
min EF. followed by lower inside (130.94 fish/15 min) and Drift Island Slough (104.50 fish/}5
min) [Figure 2]. Although some of the difference in catch rates and species richness can be
explained by variable sampling effort among stations, and differences in electrofishing efficiency
among stations, these data suggest thal the habitat types created inside the chevron dikes are
holding more individual fishes and more fish species than either the habitat immediately outside of
ihe chevrons or nearby side channel and backwater habitats.

A similar picture emerges when the caich rates of selected individual fish species at each siation
are compared. The catch rates for gizzard shad (Figure 3) and bullhead minnow {Figure 5) werte
higher inside chevrons than clsewhere. The catch rate for smallmouth buffalo was highest in the
slough followed by inside lower and mside upper (Figure 6). The catch rates for channel catfish
(Figure 7) and flathead catfish (Figure 8), however. were highest on the outside of the chevrons.
The largemouth bass catch rates were highest in the slough. and slightly higher inside the two
chevrons than outside (Figure 9). The bluegill catch rate in the slough habital was much higher
than elsewhere. but was higher inside chevrons than outside (Figure 10).

An examination of the length frequencies of selected fishes collectied from the vicinjty of the
chevrons and Drifi Island Slough helps Wustrate the similanities and differences in the fish
populations inbabitaung these habitat types. For instance, although smallmouth buffalo densities
associatec with the chevrons appear to be considerably less than those in Drifi 1sland Slough. the
size range observed for this species is slightly greater in the vicinity of the chevrons than in the
slough. This may indicate the nursery habitat provided by the chevron and slough habitats are
similar in quality for this species (Figures 11. 12 and 13).

The channel catfish catch rate was more than three times higher along the outside of the chevrons
than inside (Table 2). sugeesting hicher densities outside. The channe) catfish catch rate at Drifi
Island Slough is similar 10 that observed nside. The size structure of channel calfish collecied at
Drifi Island Slough. and inside and outside the chevrons indicates similar sized fishes are utilizing
these areas (Figures 14, 15 and 16). The catch rate data coupled with the length frequency data



suggests that adult fish are residing most ofien outside the chevrons and occasionally move into
the inside. The purpose of such movement 18 unknown. but at least two possibilitics exist.
Channel catfish use the inside as a temporary resting place from high corrent velocities
cxperienced on outside. and thev are uiihizing the shghty higher densiry of forage fishes and
slighier different macromvenebrate assemblage (Ecological Specialists, Inc 1997) found inside the
chevrons.

Unlike the channel catfish. the catch rate for white bass on the inside was 2.5 times that on the
outside and the observed size disiribution of these fishes between these habitats is markedly
different. The majority of white bass found inside were young of the year fishes. while most of
those fish collected on the outside of the chevrons were one year or older. suggesting the interior
habitst is providing valuable nursery habial for young white bass.

Largemouth bass and bluegill densities also appear to be higher in Drifi Island Slough than inside
chevrons and the size structure in these habitats is simifar (Figures 17, 18, 19 and 20). probably
indicating the chevrons are providing favorable juvenile and adult habitat conditions.

Conclusion

The data collected thus far in this evaluation strongly suggest that chevron dikes are providing
useful and valuable habitat for a variety of riverine fishes. The ouiside of chevrons have been
shown 1o provide excellent habitat for quality sized channel caifish, flathead cattish, common carp
and a varietv of minnows and shiners. Smallmouth bass. uncommon within this river reach. have
also been collected along the outside of chevrons. From the species composition and the number
of voung of the year fishes present. the inside of chevrons appear to be providing backwater type
habitat (at appropriate water levels) in a reach of river where such habitat is limited.



Table 1. Sampling dates and electrotishing effort for Cottonwood Island chevron dike study.

Elec:trohsnﬁr_;_l
Samphing dale IStauoa name eftor iminy
1£-0¢1-831Upper Chevron Outside g |
02-Auc-95 ! Upper Cnevion Oulside 14 .
| 12-Sec~-851Upper Cnevron Outside 16
11-Oct-85|Upper Chevron Qutside i4
14-Aug-96|Upper Cnevron Qutside | 1%
04-Sep-96! Upper Chevron Outside 15
05-0c1-86|Upper Chevron Outsice 15 j
16-Jul-&7 |Upper Cnevren Ouiside 10 |
26-Sep-97'Upper Chevron Oulside 15
12-Jun-88|Upper Cnevron Outside 20
17-Aug-9B|Upper Chevron Outside 15
14-0ct-98! Upper Chevron Outside 15
26-ALg-991Upper Chevren Ouisige | ts
23-Sep-88{Upper Chevron Outside 12
22-May-00'Upper Chevron Owswoe 12
| 28-Aug-001Upper Chevron Oulside 15
25-Sep-00'U, Chevion Qutsde 15
[ 18-0cl-00! Upper Chevion Outside 15
| 14-0ct-93 1 Upper Chevron Inside &
02-Aug-95|Upper Chavion Inside 14
12-Sep-85|Upper Chevron Inside 18
11-0c1-85 | Upper Chavron Inside 14
14-Aug-98!Upper Chevron inside 15
09-Sec-96| Upper Chevron Inside 15
06-Oct-96 | Upper Chevron inside 15
16-Jul-87 | Upper Chevron Inside 10
26-Sep-87 |Upper Chavron Inside 15
12-Jun-98 | Upper Chevron Inside \5
17-Aug-98|Upper Chevrion Inside 15
14-Oci-28 |Upper Chevron Inside 15
26-Aug-99 Upper Chevron Inside 15
23-Sep-98 Upper Chewren Inside 12
22-May-00;Upper Chevron Inside 2
28-Aug-00!Upper Cheveon inside 15
29-Sep-00| Upper Chevron Inside 156
18-0ct-00| Upper Chevron Insids 15
14-0ct1-93 [ Lower Chevron Quiside B
12-Sep-95 Lower Chevron Oulside 16
14-Aug-95 | Lower Chevron Outside 15
08-Sep-95|Lower Chevron Oulside 15
08-Oct-96 | Lower Chevron Oulside 15
16-Jul-87 | Lower Chevron Outside 15
17-Aun-98|Lower Chevron Oulside 15
14-0c1-83 | Lower Chevron Inside &
12-Sep-06|Lower Chevron Inside 1€
14-Aug-96] Lower Chevron Insice 15
16-Jul-S7 ! Lower Chevron Insioe 15
“2-Jun-98! Lower Chevron Inside | 15
17-Aug-98|Lowsr Chevron Inside ! 15
14-0::(«BB|Head of Bay Islend 20
25-Aug-99/Head of Bay island i5
[ 23-Sep-99|Head of Bay Isiand 20
22-May-00|Head of Bay Island 20 |
25-Sep-00,Head of Bay Isiand | Vg |
18-0ci-00 | Head of Bay Island 15 |
21-Ju-851Drifi Islanc Siouan 3e {
29-Jui-85{ Drift Islana Siouan 30
12-Aug-9€|0nh Isiang Slough 30
{ 12-Aug-261Drift isianc Siouah 30
05-Sep-86!Dnift (siana Siougn 15
08-0ci-86/Dnft Isiand Siougr. 15
04-Aup-67|Drift 151ang Stouah | 30
0O4-Aug-57  Drift tsiand Slouon | a0
DE-Aug-98| Drift Istand Siouah 1 30
06-Aug-98|Dnft 1sland Siough | 30
25-Aug-29|Dnift Islang Siouah 30
25-Aug-291Drift lsland Slough e
25-Aup-00!Drift Island Siougn 3¢
26-Aua-00 Drift 1siang Slough | 30
12-Jun-981Cononwaod MCE , 20 |

Taoal effort 1o date I 1208




Table 2. Composttion of fishes collected with boal elecuofishing at Contonwood Valand Chevron Dikes study area, 1853 - 2000,

_Ehevion insige |} Chuvron Cungine Chevren totyl Haso e, Dyift ts.. Slaugh Al Btatinas
Lt e - 337 As? Tl AL 30 nes
Species W__[NinEmin N i[m N__ [Niygomn N[N/ N |NriBeme N [NrSemin
— —— | +
Snonmose gar 3| L3 | 5 509 2] 028 3| 0192 10 01
Longnose oar | 1 i 018 0.0¢
Bowfin = : 25 (% 2 .3
Amenzan gel 2 ooa 2 0.0 | P 0.03
Shipizch nemring ) 1 1 m% 1014 T 2] 003
Gizare shas 785 3539 166 897 S51) V502 141 200 264] 1131]  1288] 1601
Threadhn snad 2 0.08 F 004 | ! 2 D L3
Moaneve 3 RE 3 [0 l15| ! | 3 004
Bignead cam 1 0oz 1y 062 | 1004 . 003
Silver carp | 1 0Da oot
Gordfish 1 D.0< | W o2 ] 1 1 oot
Care 44 156 108] 43¢ 152] 083 48 ToOl 125] 4B 326] <1
Igsﬂ Goidiish | 1 [ 0.01
Cennia storerciler ] 1] 004 10 11014 0.03)
Suzkermouln mmnow S .22 ] 009 [
| Silvet 2hJG il 03t 1 O & 18 013 12 046 0 [T]
[Spotfin shiner 125/  563| 263r 1105 389 238 a7 671 3 012] 439 &5a
Rod sninet 2] D62 4] 185 55| 026 &7 | ? 12
Emeralg shiner BT7] 3043 1037] 4357] M4l 1279 156] 2229 A 0 15[ 1874] 3364
Siivervanc sniner 1 ooe 1 02 o061
River shine’ 48 244 a2 1 34 [] 0.9 B0 101
|Sigmeulh shiner 1 004 1 002 1 [efv3]
Sang shinas 703t AR 24] 013 24] 639
\Chanrie! snoet B3| 69 3/ &1 e 1 ﬁ 11 1.57 1l__oos 131 185
Sponsil shiner 4] 18 £ 0.08 a4 005
ey u;i ;_5‘%‘ 502 oo 00 AR
Bluninose ranndw 4 i) 1 [: 1 . 1
Hullneag minnow 5281 2341 S5 2.3sk 5EI| &34 2200 §1  iae|  Ber s-r’.‘
Bigmowth butfalo 18] _ G &) . 18 034 13 185 114 4338 145 1
Smalimouth butalo 601 267 ] 85 113 2 ool 2%3[ o3| 340 429
Biace bultaio 1 D.04 1 002] 21029 1 042 4] 018
\Carpsuche sDP 14 .62 14 0.26 14 018
Duillpack 14 D62 14| 025 \ 004 15 018
River carpsucker 105) 467 i) oo 108 1358 19 073 125 1 58
Highdin carpsuckar 1 0,04 i 002 E 0.0)
Spotted sucke? 2 ooa 2 003
Shonhead rednorse A Dt ] o038 13 008 4 057 4 015 21] 026
Golger rearorse 3013 3005 1 614 4] 005
‘Channel catfish 22| 1.4 0] 462 1421 0g0| 19 27% a3 165 204 257
Flathead catfigh 5 02 103 a4t 110 0.08] - 071 33 1 2?' 148 187
Freckiog madiom 1 004 1 i 1 D1e 2] 003
| 1ofish z3|_ .62 23| G043 1_o7a 35173 69{ D.B7
|Broow silversige 2l 008 2l 004 | 1 004 3604
Whie pass 32 142 14 [ 45 080 st 077 3 012 5] 3.&3
Yellow nacs ] V604 1 I 1] 009
|Black cranpe 51 022 . 5 73] 465] 138 77
Wi crappee 2 ags 2 48 177 45  06d
Larsemouth bass @] 1 ?ej L 8] 2] 431 eal 207
Smalimouiti basg | 7 039 T 7 0.0¢
Warmoutt V__Cpa 11 042 12 01
irpen surtigh [ Y 13 s Bl | 3 Rl 024 IV RE
Bluegii 262 1T 55 26 109 308 513 58 B2 80| 37 63 1346! 1E88
Regear synish 1 004 i 001
Bluegil x (3ieen suniish 3| 004 I i ooz | 1001
Orznoespotiac sunfish 319 530 JL __bos 2 2:25 5 071 284l 113 420 520
Walieye 1 ] 1004 1 001
Sauper 3] G113 | 3] _Goe) 2 __Dos 5 005
|Logoereh 1 Cna 1 cos 2 oo ! 2! 008 4] 605
Mug ganes H | 2] 008 2 002
[Frestwater drum 183 E15 5l 723 236] 348 7, 243 ;318 336 24
|__Totai rasmibes hen codiocied 3420 18223] 2188 9067l 557A0 6481 AED, BB\Sﬂ 2717} $04.501 ETVS| 11070
| Nurbe: o) species colmpimg 42, 30 I 49| a7 | 38! 58




Table 3. Summary of fishes collected with boat electrofishing at Cottonwood Istand
Chevron Dikes study area, 1993 - 2000,

Chevrons Control sites
Lower [mpde | Lowsr ewisioe | Uppormcde | Lipper oultide e od By fs, HWCE [nefl 4. Shounth Ar Salicm.
sampting elort {min) 85 G0 252 25 105 20 390 1208
Species
Shorinpse gar 5 2 3 10
Longnose gar ) 5
Bowdin 25 25
American el 2 2
Skipjack heming 1 1 2
Gizzard shad 215 41 580 125 4 5 284 1274
Threadiin shad 1 i 2
Mocneye 3 3
Bigthead carp 1 il 2
Siiver carp i 1
Galdfish 1 1
Carp 7 27 37 81 49 4 125 330
Carp x Golgfish 1 1
Ceniral stoneroller 1 3 2
Suckermouth minnow 3 2 B . 5
Silver chub 2 7 2] 2 30
Spotfin shiner 52 57 T4 206 47 3 3 442
Red shiner 1 5 13 38 32 4]
Emerald shiner i19 194 558 843 156 3 4 1877
Silverband shiner 1 1
River shiner 20 13 28 18 2 82
Bigmouth shiner il 1
Sand shiner 1 7 18 24
Channel shingr 5 B 78 28 11 2 1 133
Spottail shiner 4 4
Shiner spp. 13 13
Bluntniose minnow 1 3 5 i 18
Bulthead minnow 114 7 412 48 14 1 51 648
Bigmouttt buffalo 10 8 13 14 145
Smallmouth buffato 27 8 33 17 2 2 253 342
Black buffaio i 2 11 4
Carpsucker spp. 14 14
Quillback 5 9 1 1 16
River carpsucker 30 75 1 3 19 128
Highiin carpsucker 1 i
Spotied sucker 2 2
Shorthead redhorse 4 4 5 4 4 26
Golden redhorse 1 2 1 1 5
Charninel catfish =S 55 24 54 18 2 43 206
Flathead catfish 3 . 27 2 78 3 33 148
Freckled madtom i . 1 1 2
Mosquitofish 23 1 45 68
Brook silverside 2 1 3
Vhite bass 14 5 i8 9 5 i 3 55
Yellow bass 1 1
Biack crappie 3 2 13 1214 138
White crappie 2 1 45 49
Largemouth bass 1i 28 8 4 112 164
Smalirouth bass 1 5] 7
Warmouth 1 H i2
Green sunfish 4 101 13 2 5 126
Bluegill 23 4 258 22 58 1 850 1347
Redear sunfish i 1
Bluegill x Green sunfish 1 1
Crangespotted sunfish 23 98 2 5 254 420
Walleve 1 1
Sauger 3 : 2k 5
Lagperch 1 i 3 r
hud darter 2 2
Freshwaier drum 38 18 144 35 17 4 B3 340
Totat number fish 742 470G 2678 1679 430 40| 2717 8813
Mumber of species colleded 28 9 39 28 27 18 38 56
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Figure 1 Total number of fish species collected with éiéaiioﬁshﬂ__g at Coltonwood Island
chevron dikes study aea.
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Figure 2. Total number of fish collected per 15 min of elecirofishing at Cottonwood Island
chevron dikes study area.




number of fish collecled/15 min ef

iGWRRACE  DMAGISSE  Baecs el MA e ez s

Stations

Figure 3 Total number of gizzard shad collected per 15 min of electrofishing at Cottonwood Istand
chevren dikes study area
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Figure 4 Total number of emerald shiner collecied per 15 min of electrofishing at Cottonwood Isiand
‘chevron dikes study area
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Figure 5. Total number of bullhead minnow collected per 15 min of electrofishing al Cotionwood Island
chevron dikes study area
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Figure 6. Total number of smalimouth buffalo collected per 15 min of electrofishing at Cottonwood Islar
chevron dikes sludy area f
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Figure 7. Total number of channel catfish collecled per 15 min of electrofishing at Collonwood Island

chevron dikes study area.
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Figure 8 Total number of flatnead catiish collected per 15 min of electrofishing at Cotionwood Island

chevron dikes study area




number of fish collected/15 min ef

Stations

Figure 9. Total number of faraemouth bass collected per 15 min of electrofishing at Cottonwood Island
‘chevron dikes study area
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Figure 10 Total number of bluegili coliected per 15 min of electrofishing at Cottonwood Island
¢hevron dikes study area.
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Figure 11 Length frequency of smalimauth buffalo collected al Onft Island Slough, 1983-2000
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Introduction

The Ilinois Department of Natural Resources, Division of Fisheries. Boundary Rivers Program
has collected eight fish saraples with A.C. electrofishing (EF) at the Multiple Round Point
Structures constructed by the St. Lows District. Corps of Engineers al Mississippi River mile
256.6L. since August 1998 (164 min). The sampling was conducted in order (o obtain information
on the composition of fishes ulilizing these structures.

Methods

The electrofishung (ef) unit and the sampling methodology used in this sampling effort is the same
as that used in the chevron dike study. Fach sampling run involved electrofishing around each of
the six round points and collecting all fish stunned within the range of the dip net and circling
around below and between structures to capture stunned fishes initially out of range.

Results and Discussion

A total of A90 fish (63.1) fish/15min ef). representing 21 species were collected on the eight
sampling runs (164 minutes total) [Table 1 and Table 2]. Emera.d shiner. gizzard shad and
flathead catfish exhibited the highest overall catch rates. followed by carp, freshwater drum and
channel catfish (Table 2). Emerald shiner. channe] catfish. flathcad catfish and freshwater drum
were collected at each sampling trip, carp and shorthead redhorse were collected on 7 of 8 trips
(Table 3).

A notable species collected in this effort 1s the blue sucker. This big river species is uncommonly
collected in tae Mississippi River and is considerad a species of special concern by state and
federal natural resources agencies. The collection of a blue sucker on 4 of 8 sampling runs may
indicate (har these fishes are seekinz the habital conditions provided by these struciures.

The length frequency distributions of the flathead and channel catfishes collected thus tar ndicate
that both voung of vear and older individuals of these species are utilizing these structures.
Length and weight daia for channel catfish. Nathead catfish and blue sucker are attached.

Conclusion

The data collected thus far in this evaluation suggest that multiple round point structures are
providing useful and valuable habitat for a variety of riverine fishes. Collection of blue suckers
may indicate these structures are providing a unique habitat tvpe (riffle-like). once more common
n the river.



Table 1. Sampling dates and electrofishing effort for Pool 25
Multiple Round Point Structures, 1998-2000.

Electrofishing

Sampling date effort {min)
18-Aug-99 22
15-Oc1-98 15
07-Sep-99 20
22-Sep-99 30

23-May-2000 15

28-Aug-2000 20

26-Sep-2000 20

17-0c¢t-2000 22
Total 164




Table 2. Composition of fishes collected with A.C. electrofishing at Pool 25
Multiple Round Point Structures, 1998-2000 (164 total minutes ef).

Species Number |No./15min ef
Gszzard shad 88 8.05
Mooneye 1 0.02
Carp 32 2.93
Spotiin shiner 9 0.82
Red shiner 3 0.27
Bullhead mipnow 2 0.18
Emerald shiner 388 35.48
River shiner 2 0.18
Sand shiner 2 0.18
Channel shiner 18 1.19
Smallmouth buffalo 6 0.55
Blue sucker 9 0.82
Shorthead redhorse 15 1.37
Channel! catfish 23 2.10
Flathead catfish 57 5.21
Stonecat 2 018
White bass 1 0.09
Green sunfish 7 0.64
Bluegill 1 0.09 |
Slenderhead darter 1 0.09
Freshwater drum 28 2.56
Total number 630 63,11
Total number species 21




Table 3. Compaosltion of fishes caollected with A.C. electrofishing al Pool 25 Multiple Round
Polnt Structures, 1998 - 2000.

Species Aug 98 | Oct198 |Sep 99 | Sep 99 [May 00 |Aug 00 | Sep 00 | Oc1 00 | Tolal no. |trawesy
sampling effort (min) 22 15 L ac 18 20 20 22 VBL it stasinis
Gizzard shad 22 30 5 17 13 88 &
Mooneye 1 1 H
Carp 3 5 12 3 6 1 2 32 7
Spotiin shiner : 1 5 3 9 3
Red shines 1 i 1 3 3
Bullhead minnow 1 1 2 2
Emerald shiner 41 B 31 i 1 87 55 164 388 8
River shinet 2 2 1
Sand shinet i 1 ] 2
Channel shiner 4 1 ] 2 S 13 5
Smalimouth buffalo 2 2 2 ; 6 3
Blue sucker 1 1 & 1 9 <
Shorthead redhotse 2| 3 2 3 3 1 1 15 7
Channel eatfish 5 3 3 3 4 3 1 1 23 8
Flalhend catfish 14 5 13 5 2 11 4 3 57 8
Stonecat 1 ] 2 2
Whrte bass i 1 1
Gtraen sunfish 2 3 2 7 3
Bluegitl 1 1 L
Slenderhead darter 1 1 1
Freshwater dium 2 a 4 \ 1 3 12 2 28 B
Totals 82 55 3 a6 30 126 1] 198 6s0 8
Total no. spp -] B8 14 10 a 13 g 13 21




MAPS jengtn eng weight date lor selected isnes

Cnannel carlisn Flamead cathsn Biie sucker

N TL(mm) wi(g) N “Limm, WT(g) N TL{mm) WT(g)
] &7 Y &3 ] 150
] &7 . 54 i 180
1 a1 i &0 il 500 1099
1 e3 il ’ 520 124D
1 a? 4 77 \ 527 125
1 20 ] 4] 557 \775
1 98 10 ] 8B ] B15 2100
1 89 b] 80 1 658 3500
| 103 L] g2 ] 564 2800
i 1S 15 ] 26
1 300 "85 \ f=5:]
1 317 305 5 95 \0
1 355 3I6C ] 07 0
1 385 €50 ] Y10 20
1 ass 455 1 13 20
| 400 510 4 125 20
' a2t BOO 1 125 30
1 426 575 ] 180 50
1 447 855 1 185 50
1 48¢ 1240 3 -3 55
1 535 12258 1 178 56
1 555 §-.-le] 1 Y78 50
1 678 3200 1 181 %]

| 182 70

Al 182 a0

1 183 65

] 186 T

] 180 90

1 19 50

(] 183 ]

] 198 85

1 201 75

] R o)

] 202 &aJ

) 204 as

] 206 B5

b 2o 190

. 214 100

4 26 a5

. 222 130

A 227 §25

230 153
231 {4

\ 23 1058 ;

4 2589 170

) 268 220

) 2866 180

] 282 250

] 285 240

] 207 255

] Mo vl

1 315 330G

] 313 32t

b 352 aar

. 352 5258

i 388 675

' 420 775
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Introduction

The Illincis Department of Natural Resources, Divieion of
richeries, Bf‘xuafv Riwvers Program conducted fisk sampling with
E.C, electroiishing (2F) on the Gosline Island Off-banklins
Fevetment (DBR) between July 1581 and Segtember 1995% to zval.uac2
vossible ficsheries benefircs oif this type of structure., Tnis
report presents a brief overview oI the results cf the szuly
Methods

The Gosline Island OBR is located between approximate Mississippl
Fiver miles 283.0 and 279.8 ealong the left descending ban¥ of ths

nevigaiton channel. In 1891 three electrofishing samp.ing
stations were established for this evaluation: Gosline Zosid
Rock, Gosline Outside Rock and a main channel borbor (MCB)
control =sife. ‘“ec:ro'ishing runs &t Gosline Inside Rock were
made along the inside surface of the Goslinre Island OBR (i.e.
along the rock surfzce between the island and the O3R).
Electrofishing runs at Gosline Outside Rock were made alonc the
outside =urface of the OBK. clectrofishing runs at the MCB
control site were made a.ong a conventional reock revetment, wit!
rock simllar in size to that at the OBR, located along the righc
descending bank between approximate river miles 277.0 and 276.C.
In 1992 & staticr along the island’'s natural hankline insice :he
Gosline Island OBR wzs added and in 1434 a Cide channel border
{SCB) control site along the Illingis shoreline opposite Gosline
Island between approxirzate river miles Z280.5 and 279.8. The
dates of sampling and electrofishing effort for “hese sites are
presentel in Table 1.

The electrofishing unit used in this study consists of a 230
volt, 4000 watc, 3 phase A.C. generatoxr which energizes 3 steel
cable electrodes (5/8") suspended from 3 booms projecting off the
bow of the boat (18' welded aluminum boat). The electrodes are
approximately 5' apart, project about 6’ off the bow and prcject
into the water about 4' in depth, thus creating an electric field
with &n approximate diameter of 10’ and reaching a depth oi abou:
6’'. Tvpically 6 - 10 amperes oI current are generated within
this field. The sampling 1s condic:i=d by & tWo DErSOn Ccrew, one
stationed in the bow of the boat to dip stunned fish with a long
handled dip net from the water znd into a cxygenated live well,
and one c¢perating the motecxr. Typically, twe EF runs were
conducted 2zt each station. Rough sketches of the study area a&nd
typical CBR sampling rune are atctached.

Lfrer each EF run the Iish are Identifi o species, weighed and
measured, checked for zbnecrmalizies and disease, then returned
live to the river. Fishes too small to identiiy in the Zield are
preserved and returned to the lao for processing. Datca are
tabulated on standarxc field sheets and later entered ianto the
Department’'s fisheries database (Fisheries Analysis System).
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Results and Discussion
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The number of species collected was also highest along the inside
rocks (328 species) [(Table 2], followed by insice natura’ (34
species) and outside rock (32 species). The number of species
collected at the MCB and SC contrecl sites was 25 and 27,
respectively. When observed as a single habitat unit, with 0OBR
habitats inside and outside viewed as an interacting, integrated
wnole, we nctice that of the 48 species collected so far in Lthis
study, 47 are associated with the OBR.

The catch rates for gizzard shad, bullhead minnow, smallmouth
buffalo, black crarpie, white c¢rarnpie and bluegil! were ~icher
inside OBR than elsewhere. The following species were co:lected
only inside OBR: shorzrnose gar, bowfin, goldeve, northern p_ke,
golden shiner, silverband shiner. sand shiner, klackstripe
topminnow, mosguitociish and orangespotted suniish. The catch
rates for channel catfish, flathead catfish and smallmouth were
highest on the outside rock of the 0BR. River darter, logperch
and fantail darter were collected only along the ouiside rock
(Table 2).

Conclusion

The data collected thus Zar in this evaluation strongly suggest
that off-bankline revetments are providing useful and valuable
haebitat for a variety of riverine fishes. The outside of the OBR
provide excellent nebitat for quality sized channel catfish,
flathead catfish, common carp and a variety of minnows and
shiners. TFrom the species composition and the number of young of
the vear fishes pressnt, the insids of OBR appezy to be providing
backwater type habitat (at appropriate watsr levels) in a reach
cf river where such habitat 1s limited.



Table 1. Sampling dates and electrofishing eHort for Gosline Island Off-bankline Revetmem study.

|Staton Name |Sampling date. [E& eho= (ming |
| _.J'_ | 1
{Gosling Insige Bock 1.yt tal
[Gosline Insige Rosr | 5-Aug-81 B
|Gosiine Instoe Hoce i 10-Sep-21 15|
|Gushng insios Rock | 15eCictB 15|
Gosling insioe Aoch | 20-MNov 01 \5
Gosine insige Aoch | 11-Dec-81 {5
Gusiing insige Hock | 20-Apr-532 15
|Gosline Inside Rock | 12-Mav-82, 15
|Gasine tnsioe Rock | £-Jun-92 15
|Gashne insige Rock 21.)ul82] 1
Gosline Insioe Rock 17 Aun Y2 1
Goshne Insiog Rozk 25-Sep-9: 13
Goshne inside Rock 13-0c1-87 3
Gosime insige Rock 13-001-83 15
Gosiing insioe Rock 10-May-84 1§
Gosling insige Rock 10-May-24! D
\Gosiine insige Kotk i 135-Jun-54 73
Gasline inside Rock | E-JubOd V0l
Gosline Inside Roch | VG- Aug-24 10!
line inse Rock 14-Sep-04 15
o5line Inside Rock >0ci-54 10
Bosiing Insige ROk B JulB5 10
Gosling inside Rock 1-Aug-85 -
Gosiine inside Rock 11-Sep-B5| 5
Gosiine inside Rotk 11-5ep-E5 10|
Gasline MC Gonlrol 11-Jui-01 \5
Gosime #C Conrel 5-Aug-21 15
Gosline MC Contio! 10-Sep-21 15
|Gas!ne MC Conval 15001181 15
Gosline MC Conlrol 20-Now-91 15
Gosiine MC Conitrol 11-Dec-94 15
Gosineg MC Control B-Jun-82 15
Gosiine MC Contral 21-Jul-92 15
Gosline MC Control 17-Aug-82| 15
Gosline AC Control 23-5ep.02 15
Gosine MC Gonrol 13-Dct-33] 3
Gasing MC Control 13-0ct-83 15
|Gosline MC Control 15 Jun-84 Ee-]
Goghna MG Control 18-Aug-94 10
Gashne MC Control 14-Sep-ba 15
Goshng MC Control ! 5-0c1-94 10
Goshne MC Conirad B-Jul-85] 10
|Gesiing MC Controf 11-Sep-85 15
|Gosline Dulsige 11-Jul-81 15
Gaosline Dulsids 5-Aug-91 I
Goslhing Oulside 10-Sep-21 15
Gosline Dutside 1506161 15
Gosiine Outsige 20-Nov-91 15
Gosine Quiside 11.Dez-81) 15!
Gosline Qutsice 12-May-62 15|
Gosline Ouisioe £-Jun-92| '.§|
Gosling Outsios 21-Juk92 15
Gasline Oulsioe 17-Aug-82 45
Gosling Culsige 23-3ep-62 15
|Goshna Cutside 13-00-83 3
Gosline Cutsioe 15-Dm-93 1
Goshing Quisida 15-Jun- 64 7.
Gasline Dutside G- Jul-94 10!
Gosline Duisige 16 AUG-B4 10
>05ling Dutsite 14-Sep-94 15!
Goshne Outside { 5-Ocr-Ba! 10/
Goshine Dutsige B Jul-851 10|
Goshne Outgl_ge 1-Aug-05| 7:5
{Goshne Dutside 11-5e0-85 15}
|Gosling Insiae Natusl 20-Apr-92) 15
[Goshing Insiee Kaural 14-0c1-52 30]
Gesline insiae Natural 22 AnrDd 20
Gosling inside Natural 15 Jun-84 15
Goshine Insige Natural E-luyk-84 10
Gosling insige Natural 16-Auc-8d 10
Gosiing Insing Natural 54:5ep-94 15,
Gosling insige Nawral 3-Oet-84 1
Gosline Inside Natura! | £-Juk85 10
Goshine Inside Naturg! | 1-Aug-85 7.5
Goslne Insige Natura! 11-5ep-85] 15
1Goshine SC Contrel 15-Jur-G4i 7.5
iGosline SC Conuol E-Jul-84 10
1Geshing SC Contrg! | 1b-Aug-0a 0
1Gasiine SC Control | 1:-Sep-04 15
ieosine SC Control ! 5-Oct-84 | 10
{Goshne SC Conttol___| E-Jul-83] 0
Gosine SC Coatral | “-Aug-83] 15
|osine SC Contro! 11-5ep-85] 15

|Gesling Nanca! Comeol 12-ADr-94 20/




Table 2. Composition of fishes collected with A.C. boat electrofishing @ Gosline Island OBR.
(number of fish/15min sampling).

[SD&C!&S cs r.:mtrnl] Ingrde Aotk | inside Nalural % Outside Rock | 5C Conlmﬂ Towis
] Samgiing clior: ;min)l 408/ 593 270l 488 1300 1888
Shortnose gar 0.08 0.22 ' 0.06
Bowiin | 0.08 | 0.01
Amarican eel 0.04 | 0.06 I 0.02i
Gizzard shad 14.82] 34.25 22.22 18.81 7.27] 22.48
Goldeye 0.05 0.02
Moaneye 0.29 0.08 0.08!
Northermn pike 0.06] 0.0°
Goldlish 0.13 031! 0.12 0 06|
Carp 3.05] 506 6.67] 3.07 7.96 477
Cam x Goldlish hybrid D04 el [ 0.01
Golden shinet | 0.05 0.06 0.02
Silver chub 0.33 0.05 0.06 0.28 0.7
Spotfin shiner 0.59| 1.18 3.00 0.71 2.19| 1.25
RAad shiner ! 015 017 0.18 0,12l 013
Emerald shiner | 6.14 5 49 8.00 2.28 989 7.26
Silverband shinet | 0.03 0.01
River shiner 0.13 0.22 012 010
Sand shiner 0.08 0.02
Channel shiner 0.03 0.11 0.09 0.12 0.06
Shiner species 0.05 0.02
Bullhead minnow 0.28 1.57 6.00 0.80 0.69 1.67
[Bigmouth butfalo 0.11 0.18 067 0 06! 0.23 0.21
Smailmouth butfalo 1.14 2.61 3.22 0.7} 2.88 1.91
Black buffalo 0.18 0.38 0.02 0.23 0.13
Quillback 0.08 0 06 012 0.04
River carpsucker 0.11 1.47 0.32 0.28 2.54 0.78
|Shorthead redhorse 0.18 0.12 0.09
,Goiden redhorse 0.03 0.0
[Chrannel catish 2.85 430 0.94 4.61 4,50 3.56
'Flathead cathsh 0.66 0.28 0.06 2.67) 2.31 1.08
Blacksinpe topminnow 008 0.17 0.05
|Mosauitotish £.18 0.83 0.7
'Brook silverside 0.04 0.08 0.11] 0.05 0.06
|White bass 1.14 0.58 0.50 043 1.73 0.73
| Yeliow bass 0.04 0.10 003 0.05
‘Black crappie D22 42 8.44 0.09 0.92 1.5
lWhie crappe 0.04 0.35 4,06 0.03 0.12 0.7
tLargemouth bass 1 47| 4.38 4.06 2.89 6.35 3.45
Smalimouth bass | 011] 0.10 028 0.12 013
{Warmouth [ 0.12 0.01
{Green sunfish ' 0.44 2.76 0.67 0.45 4.62 149
Bluegt!! | 3.79 14.14] 18.33 575 9.69 10.03
Orangesponted sunhsh | 018 1.06 0.21
Bluegill x Green suptish 'hvbrid 0.03 il 0,03 0.23 0.03
Walleye [ 0.04 0.38 0.03 0.07
Sauger | 0.15 0.23 0.28 0.23 016
River darier [ 0.03 0.01
Slenderhead daner | | 0.03 0.46 0.04
Logperch i 003! 0.0
Fantall darer | 0.03] 0.01
Frashwater drum 15.18 11.99 £.28 as62 7.77 11.93
Total 52.90| 94.25 97,94 82.52| 83 42 76.91
No. species 25 38 34 32 27 48




Table 3. Composition of fishes collected with A.C. boat electrofishing @ Gosline Island OBR.
(total number collected)

Sﬁam&s [ MCE Control | inside Aotk ] inside Nalura! | Dutside Roey ' SC Coniral Tolals

Sarphng effor (min), 408| 583! 270 488 130 1889
|

Shorinaas gar ' ) 3 4 7
Bowlin | 1
American e2! 1 2 3
G.zzard shad 403 1354 400 812 63 2832
Goldaye 2 2
Mooreye 8 3 11
Nornhern pike 1 1
Goldhish 5 2 1 8
Carp 83 200 120 129 69 601
Carp x Goldlish hybrid 1} ! - 1
Golden shiner 2 1 3
Silver chub 9 2 1 9 21
Spollin shiner 16 46 54 23 19 158
Red shiner 6 3 6 1 16
Emerald shiner 167 217 144 30z 84 814
Silverband shiner 1 1
River shiher 5 7 9 13
Sand shiner 3 3
Channel shiner 1 2 3 i 7
Shiner species [ 2 2] 2
'Bullhead minnow 8 62 108 26 & 210
[Bigmouth bulato 3 7 12 2 2 26
Smallmouth bulialo 31 103 58 23 25 240
Black buffalo 7 7 1 2 17
Quillback 3 1 1 5
River carpsutker 3 58 6 9 22 98
Shorthead redhorse 7 4 11
Golden regharse 1 1
Channel catlish 72 170 17 150 38 448
iFlathead callish __18 11 1 87 20 137
Blackslripe Iopminnow 3 3 6
Mosguitefish 7 15 22
Brook siiverside 1 3 2 2 8
White bass 31 23 g 14 15 92
Yellow bass 1 4 1 6
[Black crappie 3 56 116 3 8 189
IWhite crappie 1) 14 73 1 14 90
|Largemouth bass 40 173 73 g4 55! 435
1Smalimouth bass 3 4 9 1! 17
[Warmouth il i
iGreen sunlish 12 109 12 15 40 188
Bluegill 103 559 330 187 B4 1263
Orangespofted suniish 7 19 26
Bluegill x Green suniish hybrid } i | i 1 2 4
Walleye 11 i 1 9
|Sauger 4 9 5! 2 20
River darter 1 | 1
Slenderhead dane: Y 4 5
Logperch 1! 1
Eantail daner ] i 1
Freshwater drum 413 474 149 313 154 1503
Total 1438 3726 1763 2034 723| 9685
| No. species 25 38| 34 3z 27| 48




Appendix D.

Environmental Pool Management

Evaluation of Environmental Pool
Management on Pool 25, Mississippi River.
Southern Illinois University — Carbondale,
Cooperative Wildlife Research Laboratory.

Fish and Water Quality Responses to
Vegetation Produced via Environmental
Pool Management Pool 25, Mississippi
River. Southern Illinois University —
Carbondale, Fisheries and Illinois
Aquaculture Center and Department of
Zoology
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Absmact: Since 1994. the L.S. Army Carps of Envineers (LSACL ) has been conducting a
habitat eithancement program on Pool 25, Mississippi River to improve the auality and quantit:
of riverine-wetland habitat available to fish and waterfowl. Environmental Pool Management
(EPM) promotes mojsti-soil plant growth by stabilizing waier levels during the growing season 10
prevent vegelation from boing inundated prior 10 becoming established. Although EPM i1s
similar to moist-soil management. this wetland management technigue has never been evaluated
in a large, regulated river. We used plant and invenebrute community response. as well as
waterfow| surveys and behavioral observations. to evaluate the wrility of copducting moist-soil
management in the Mississippi River to enhance habitat available Lo migrating waterfowl.
Following stabilized water levels 1 m below full pool for 60 days in 1999, we characterized 2
plant communiry dominaied by moist-soil plants. Polygonum, Echinochloa. and Cyperus
occurred in >75% of sample plots. Most plant taxa were relatively well-distributed across the
study area. Seed biomass production was esiimated at 2.484 kg/ha. A paired-plot expariment.
where vegetation growth was controlled in 1 plot, was conducted to quantify inveriebrate
diversity and density response to the prescoce of vegetation. Invertebrate diversity was
sianificantly higher in vegetated plots than devegetated plots. Nekionic and benthic invertebrate
density responded inconsistently ameng study sites. Spring waterfowl survevs were domminated
bv dabbling ducks (>94%), and most birds were observed in vegetated habitats (>98%). The
most common species were mallards (Anas planvrhvachos) and northern pintails (4. acuta).
Behavioral observations indicated dabbling ducks using vegotated habitat spent 25-37 % of their
diurnal time-activity budget feeding. Mallards spent the least ime feeding. 314 whereas
northern pintails spent the most time feeding, 45%. Based on short-term data. EPM has the same
effectiveness for producing vegetated habitats beneficial wo migrating waterfowl in a larue.
regulated river that moist-soil management has in traditional shallow impoundments. Results are
based on one or two years of dara: therefore, addinonal research and monitoring are
recommended 1o ensurc 2oals of EPM continue lo be met over a broader range of hydrologic
conditions. Finallv. we suggest options for varying the implementation of EPM to improve long-
term performance, encompass a more regional view. or consider a morc diverse aquatic
ecosystem.

INTRODUCTION

In 1994, the USACE and Missouri Department of Conservation (MDC) developed a
water level management plan to enhance {ish and wildlife habitat along the Upper Mississippi
River by increasing wetland habitar quantity and quality white maintaining the navigation

channel. The plan. called Environmental Pool Management [ EPM), attempied to increase the

production of aquatic macrophvies in Pools 24. 25, and 26 by stabilizing water levels 0.2-1.0 m



below full pool 10 expose exiensive areas of mudflats during the growing season. Pool levels

were stabilizzd at lower Jevels >30 days to allow plant germination and growth then gradually
(<6 cm/day) restored to full pool ta prevent vegetation from being over-flooded. One specific
goal of EPM was to improve habitat for migratorv waterbirds. particularly waterfowl,

While many babitat restoration and enhancement projects profess benefils 1o migratory
birds. few assessments of restoration iaclude birds as a criterion. Evaluation studies assess the
success of projects in meeting specific yoals and provide information that may help fine-tune
projects. Waterfowl] can be a good indicator for evaluating restoration and enhancement projects
because there is generally some historic data available for both local und continental poptlations
(foth and Anderson 1998). Additionally, the composition of a waterbird community can reflect
the abundance of food resources within a floodplain {Kingsford and Porter }994). An increase in
aquatic vegetation can provide direct benefits 1o waterfow! by producing foods Jike seeds and
tubers (Bellrose 1941) as well as indirect benefits by increasing aquatic macroinvertebrate
populations (Kadlec 1962, Harris and Marshall 1963, Voicts 1976. Murkin et al. 1982. Murkin
and Kadlec 1986).

Invertebraies are un essenual component of all aquatic sy stems. They serve as an
intermediate between primary producers and higher trophic levels and are an imponant food
source for numerous aquatic-related vertebrates (Harris e1 al. 1995), Health of aquatic
gcosystems i1s commonly gaueed by the nchness and abundance of inveriebrates (Harrs et al,
1995. Rosenberg and Resh 1992). As the fluctuating hydrograph of the historic river sysiem
stabilized following dam construction there was likely a shifi in invericbraie taxa (Merritt and

Cummins 1996): therefore. as system structure begins 1o change again. it 1s plausible that anather

(3]



assuciated shift in taxa could occur. Although it is commoniy aceepied that aquatic
microinveriebrate populations are imfluenced hy the amount of vegetation in a wetland. veny little
1s reported on invertebrate-vegetation dynanics in riverine svstems with regulated flow.,

Environmental Pool Management is based on sound wetland management principles:
however. these principles have rare]y been applied o pools of a large. regulated river. Initial
investigations estimated EPM generated 320-400 ha of emergent vegetation at 10-100 stems 'm-
on mudflats exposed in Pool 25 beiween 1994-1996 (Wlosinski et al. unpublished data). Seven
plant genera commonly recognized as waterfow! foods were the most common. However.
macrophyte species composition i an impoundment will change over time (I'redrickson and
Tavlor 1982) resulting in {luctuations in types and amounts of direct and jindirect benefits o
wildlife. Therefore. it is important to determine if EPM continues to cnhance growth of
macrophyte species providing beneficial resources (0 migrating waterfowl. Furthermore. no
evajuation of the (ood resources resulting from LPM has been conducted. 1'mally. no Jata have
been collzscted (o evaluate if migraang waterfow] are responding to EPM. The goal of this study
was 1o evalaate the use of moist-soil management for improving habitat available 1o migrating
waterfowl on Poul 23, Mississippi River.
OBJECTIVES

]. Characterize the plant communin response to EPM and estimate sced biomass

production.
2. Quanuiy the aquatic macroinvericbrate population response 10 increased vegetation
produced by EPM

5 Characterize the response of spring migrating wateriow] 10 habitat produced by LT"M.

[F3]



STUDY AREA

The study was conducted in the lower reach of Pool 23, a 32-mile sueich of the
Mississippi River between Lock and Dam 25 (river mile 241.4) and Lock and Dam 24 (river mile
273.4. Fig. 1). Normal pool leve) is maimained at 434 ft National Geodetic Vertical Datum
(NGV'D) at Lock and Dam 25 by the LSACE and mimmum water surface elevation is 429.7 f
NGVD (Wlosinski 1996. Puawrick 1998). Poo) 23 contains a mosaic of habitats including
bottomland forest, backwater lake. side channel, backwater, and cropland (U.S. Army Corps of
Engineers 1996). Four hundred sixteen vertebrate species have been recorded in the floodplain
habitat of Poals 24-26 (Terpening et al. 1973).

Specific study sites were located in the backwater slough at Iim Crow Island, the
downstream, side-channel tip at Tumner Island. and within the backwater take of the Balchiown
State Fish and Waterfow) Managemem Area. hereafter referred 1o as Batchtown. Farlier work
indicated water drawdowns resulted in increased macrophyte abundance at all 2 sites (Wlosinski
et al.. unpublished data). All study sites are hunted for waterfow! through controlled drawing of
established hunting blind sutes (LS. Army Corps of Encineers 1996).

METHODS
Plants

Community Response --We charactenzed plant community response using 16 transects.
oriented perpendiculur to the shoreline. One transect was Jocated at lim Crow. 1 at Tumner. and
the remainder were 1n Batchtown. Alone each transect, sample siatons were located at

elcvations corresponding to 5. 20. 35, 50. and 73-cm below full ponl. At cach clevation. sampl



sites were located by cently tossing a 0.3-m" sampling frame on the ground. We recorded
number of stems and percent cover for each species present inside the sampling frame. Samples
were collected during 24-25 Julv and 13 August 1999. begirunng approximately 3 weeks after
pool level reached murumum water surface elevation. Nomenclature for plant species followed
Mohlenbrock (1986).

We used frequency of occwrtence and percent cover 1o describe changes in community
structure along the elevauon gradient (Daubenmire 1959). We used a Kyushal-Wallis
nonparametric analysis of variance (ANOV A\ to test for differences in percent cover related to
elevation. When the ANOV A indicated differences occurred. we used a nonparametric
Bonnferoni-tvpe multiple comparison with unequal sample sizes to dentify differences amony
means (Analytical Software 1996). Individual species of woody plants did not occur frequentlv
enough [or a species-specific analysis. However. becuuse woody -species encroachment al higher
elevations could be a concern Jor managernent, we combined eastern cottonwood (Populus
deltoides). willow (Salix spp.). and silver maple (Acer saccliarinum) into a single “woody
species” category for analysis.

Seed Biomass.--We estimaled seed biomass of Polyeonum lapathifolium. Cyperus
erythrorhizos, Leptochloa panicoides, Leersia orvzoides. Echinochiou crusgalli, and E. muwricate
at Jim Crow Island and Batclitown using techniques developed by Laubahn and Fredrickson
({1992). This technique uses regression equations [or these particular plant species or a groun of
2 or 5 species. which is the case for Echinochioa. 1o esumate seed biomass 1rom planf and seed
head dimensions. Samples were collected on 3. 10, and 11 September 1999, begmning

approximately 3 weeks afier normal pool elevation was resumed and afier the dominant species

rry



could be differennated and had set seed. Dawa were collected from 252 23x25-cm plots Jocated
randomly along transects oriented perpendicular 1o the shorelinz. Number of stems and seed
heads were recorded for each plant species rooted within the sampling frame. A representative
plant for each species within the sampling column was chosen for measuring seed head and plam
dimensions. We measured the straightened height of the plant (m). height of the seed head (cm)
along the rachis from the lowest rachilla to the top of the struightened secd head. and base
diameter of the seed head (em) along the lowest seed producing rachilla (Laubahn and
Fredrickson 1992).

Iovertebrates

We conducted an experiment to tesl if macroinvertebrate diversity and density was
attributable 10 increased macrophyte production associated with EPM. We cstablished 4 sets of
paired-plots on the study area, 1 set each at Jim Crow and Turner and 2 sets at Batchtown (Fig.
1). Each plot was 400 m’ ang plots within each pair were spaced at least 10 m apart.

We collected nekionic nnd benthic samples during 3-4 October 1998 {rom 9 points within
each plot al the Jim Crow and Turner sites. A drop in pool water level during 10-11 October
1998 (Fig. 2) and the onset of the 1998 waterfowl hunting scason precluded us rom collzcting
samples at inc 2 Batchtown locations. Nektonic samples were collected by passing a D-frame
sweep net 3 times through a vertical column of water. including the detritus layer overlaving the
sediment. contained by a 40-cm diameter stovepipe sampler. Followinu cuch sweep. the content:,
of the net were rinsed with water inta a U.S. Siandard 30 mesh bucket sieve. Al) sweeps for |
sample locauon were stored in a single plastic zipper-lock freezer bag and preserved with 80%

ethyl alcohol unul processed in the lab. Onc benthic sample was collected at each sampling point



using 2 196.33-cm” core sampler (Swanson 198%). Benthic samples were rinsed and storzd hy
the same methods as nekionic samples.

In sumuner 1999, one plot from each pair was randomly assigned to remain vegetated
(control) or to be devegetated (treatment). Treaumem plots and a 3-3 m bufler around the piot
were treated with Rodeo®, a commercial. non-persisient, aquatic herbicide. beginning 2 weeks
afier soils were exposed. Plots and buffer areas were treated every 2 weeks until water level
returmed 1o full pool. By preventing vegetation establishment withi the devegetated plots we
attempted to simulate subswate conditions prior to EPM (i.c. no management). Vegelated plots
represented current habitat conditions. Nektonie and benthic inveriebrate saniples were collected
at all 4 sites during 2 October 1999 following methods used duriny 1998.

In the lab. samples were stained with rose bengal for at lewst 24 hewns 1o faeilitne
processing (Mason and Yevich 1967). Samples were drained of the alcohol. rinsed with water in
a U.S. Standard 30 mesh sieve, then sorted under a magnify.ng lamp. Identification unid
1axonomic classification of macroinvenebrates followed Pennak (1989) and Merrit 218
Cummins (1996). Annelids were 1dentified to class. Crustaccans to order or {amily. and
Molluscs and Insects 10 family. This taxonomic resolution is generally adequate ro determine
trophic functional group (Cummins [973) and the number of 1axa idemificd was a crude
indicalor of species diyersify

[nvertebrate diversity was calculated using the Shannon index of diversity (H ).
Differences in invertebrate diversity was calculated for site-specific plot comparisons using &
modifiec 1-iest (Zar 1996). For the Jim C:ow and Turner sites. 3-factor ANOV A was used to test

for a ditference in the mean density of all invertebrate taxa. including site. vear. and trearment as



explanatory variables in the model. We iested for reatment effects at Jim Crow and Turner
separately using 2-factor ANOVA with year and treatment as explanatory vaniables and the
interaction ferm as an indicator response by inveriebrates (o the treatment, Becausce data were
available for Batchtown only in 1999. these data were analyzed using a separaie ANOV'A that
included site and wreatment as explanatory vaniables. When ANOVA indicated dilierences
occurred. we used Least Significant Ditference multiple comparison to identfy differences
berween specific means. When necessary, data were log(x - 1) transformed 1o meet assumptions
of normality and stabilize vanance. We predicted that if EPM caused an increase in
macroinvertebrate diversity and density, devegetated plots would have significantly lower density
and diversity than vegerated plots during 1999,
Waterfowl

We counted waterfowl during the 1999 and 2000 sprivg migration by conducting weekly
ground swrvevs. All side channel and backwater ureas south of Hauvsgen Island (Fig. 1) were
surveved beginning the last week in Februarv and ending afier the first week in Apnl. Surveys
were conducted from the bow of a boat except the slough on lim Crow Island and the impoundud
arcas of Turmer [sland. which were surveyed on foot. We recorded total mumber. species. and
habitat (whether waterfowl were in veaetation or open waler) tor all species of ducks and geese
observed during each survey.

Far the 6 weck survey period. we report the number of waterfowl-use days for dabbling
ducks. diving ducks. and Canada geese (Brania canudensiv). Waterfowl-use days were
calculated by multip)yine the mean waterfow] count of 2 consceutive surveys by the number of

dayvs between surveys then summing all means aver the 6 week surv oy period. To test for guoild-



specific differences in walerfowl-usc days benween habitats. we used o twe-tailed Marn-Whitney
I ~test with Normal Approximauon and Continuity Correction,

Using aerral survey datu provided by Illinois Natural History Survey (INHS), we
compared waterfow! abundance during spring migrauion before vs. after implementation of EPM.
Three vears of data were available for spring migranon before 1:PM (1992-04) and six vears of
data were used for post EPM (1995-2000). For each year. we summed all w aterfow] recorded
during the INHS spring sorvey period that typically began i mid February and ended nud to late
April and tesied for differences pre- vs. post-EPM using single factor ANOVA. We performed
analyses on thu most common taxa separately (imallards, northem pintails, northern shoveler
[ 4nas clypeata), and American green-winged weal (4. crecea carolinensis]) as well as all dabblers
combined, and mergansers. Because continental waterfow! populations also Nuctuated during
these years. we included breeding Hopulaton esumates for cach species or combinanion of
species as a covariate in each analysis. Continental population estimates were from survey strata
20-30 of the spring breeding population survey (L.S. Fish and Wildlife Service 2000). We vsed
estimales (rom the May following the spring surveys as this likely was the best estimate of
population size during spring migraton.

W ¢ conducted behavioral observations to construct time-activity budgets of waterfowl
during spring migranon. Observatons were conducted between sunrise and sunset (Cenural
Standard Time) from duck blnds located throughout the study area using a 20-60x spotting
scope. Individuals were selected for observation by aimiing the spotting scope at the center of u
flock and selecting the bird in the center of the field of view  Focal individuals were observed

ior 13-30 nunutes with behavior recorded at 10-sec intervals. 1f the original bird swam out of



view. before the end of the 30-min session. the observauon wus adjusted to the nearest neighbor
of the same species and sex as the fozal-indiy idual (Losito et al. 1989). Behavioral calegories
included: feeding. comfort (preenmy. drinking. wing {lapping. head shaking). locomotion
(swimmuing, flving). agonistic (chasing. biting). courtshp (including copulation), loafing
(tnactive anc resting), and alert. All data were dictated into a portable microcassette recorder
then sequentially transcribed to data sheets.

We compared species-specific sex and vear differences in time-activity budgets using a 2-
tailed Mann-Whitney [=1est with Normal Approximation and Continuity Correction.
Differences in specific behaviors between species was tested using Kruskal-Wallis
nonparametric ANOVA and a Bonnferoni-type nonparametric multiple comparison (Analytical
Software 1996). All data are presented as non-transformed means (£] S1) and results of
sianstical analyses were considered significant at 2 <0.03.

RESULTS
Plants

Communily ('omposition.—Fifieen genera of plants were recorded from all plots. Polvgornum.
Echinochloa. and Cyperus were the most common plant genera cacountered. occwTing in 93.2%,
79.5%. ana 76.7% of plots. respectively (Table 1). Mean number of uenera per plot did not vary
with elevation (F, ., = 1.40. P =0.244). Muun stem density (stems/m” ) was highest for Cyperus
and V'ofveonum (89.2 = 20.8 stems/m” and 41.4 = 3.8 stems/m". respecuively: labie 2). Mean
stem density of woody species was 1.9 = (.3 stems/m’

Mean percent cover was independent of elevation for all plams except Polvueinm und

&

Ipomea purpurea (F, = 2.630. P =0.04) and F, = 3.300. /" =0.014. respecuvelv: Table 3).
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Percent cover of Polvgonon was signtiicantly lower at the 73-cm elevation than the 30-cm
clevation (Zev = 2.81. P < 0.03) but not at the other elevations. Although mean percent cover oi
Ipomea purpurea was significantly related 10 elevation. post hoc muluple comparison revealed
no significant differences berween specified elevations (Zav= 2.81. P> 0.03). suggestng the
overall result was not very strong

Seed Biomass.--Seed biomass data was coflected for 5 moist-soi) plant groups (Table 4).
Estimated mean seed biomass for all lacations was 2.496 k2 ha and was comprised mainly ol
Cyperus erythrorhizos (1.223 lig/ha) and Polvgonum lapathifolivm (1.084 ke ha). Total seed
biomass production per ha was generally higher at Batchiown than at Jim Crow. as were genera-
specific seed production: although Leptochloa panicoides had higher seed biamass production at
JIim Crow than at Baichtown (Table 4).
Invertebrates

Diversire.--Sixty-onc taxa were collecied from nektonic and benthic samples during this
studv, 52 in 1998 and 37 in 1999 (Appendix A). Fhe combination of species richness and

abundance resulted in an overall Shannon diversity index value of 4. "= 1.79. Predators were

ma
the dominant trophic group, represented by 31 different 1axa. followed by scavengers. 7 taxa:
shredders. 6 taxa: collectors and filterers, 3 taxa each; scrapers, 4 taxa; and parasites and borers.
I taxon each. Dunng 1998. 44 different 1axa were collected at Jim Crow and 39 different taxa
were collected at Turner (Table 3): diversity did not differ between plots at either site (7, 2=
0.69. P =0.494 and 1, 5. > 1.88. P = 0.062. respectively. Table 6).

Following vegetation control in 1999, 2] 1axa were collected at Jim Crow. 1§ a1 Tumer.

22 at Baichiown West. and 26 at Baichtown East (Table S). Ten taxz collecied in 1998 were not
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collected 1in 1999 including 8 predator taxa and 2 collector taxa (Appendix A). Diversity of taxe
was higher 10 the vegetaied plots at Jim Crow (1- .5, =4.96. P < 0.001). Turner (. ., ,=4.49. P
<0.001). Baichiown West (1, , . = 6.74. 7 < 0.001), and Baichiown Eust (1. 5, = 3.12. P <
0.002. Table 6). Predators and scavengers were the trophic group found less often in the
devegelated plots.

Nektonic Macroimvertebrate Densiy.-- In 1998. prior 1o the devegetation experiment. mean
invertebrate densitv in all vegetared plots (7 = 4) was 11.0 = 1.2 individuals/m®. Densitv of
invertcbrates was higher at Iim Crow than Turner (F, ., =14.41, P < (0.001). but inveriebrate
density in vegetated plots did not differ from plots scheduled 10 be devegetated for either Jim
Crow (F , = 0.03, P = 0.837) or Tumer (/| ;= 1.11. P=0.307. Table 7). Oligochaeta was the
most common axa. 4.2 + 0.8 individuals/m-. followed by Physidae. 2.8 = (0.4 individuals/m. and
Corixidae. 1.3 = 0.3 individualsim®.

Following vegetation control in 1999, mean invertebrate density in all vegetated plots (#
=4, including the 2 Batchtown sites) was 2.5 + 0.3 individualsim-, lower than in 1998 (F, ., =
74.88. P <0.001). Invertebrate density in vegetated plots did not differ between Jim Crow and
Turner; however. inveriebrate density at Baichtown West was significantly lower than Jim Crou.
and invertebraie density at Baichtown East was significantly lower than all other sites (F, .- =
12.66. P < 0.001. Table 7). The most common taxa included oligochaetes. 0.6 = 0.1
individuals, mi°. corixids 0.3 + 0.1 individuals/m®. and Chironomidae. 0.4 = 0.1 individuals/m®

For Jim Crow and Turner. there \vas a significant site by vear by treatment nteraction
(F|4:=21.89. P <0.00]. Fig. 3), indicating there was not & consisient response by aguatic

macroinvertebrates 1o vegetauan removal. At [urner. the vegetaled plot had lngher i ericbrate
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densiny than the devegetated plot (/7 , = 16.13, P =0.001). but inveriebraic densitv was higher in
the devegetated plot at Jim Crow (5, , = 23.40. 7 <0.001. rig. 3). We detecied no difierence in
invertebrale density between treatment and contrel plots at e ther Baichtown West (F |, =365, P

=0.074) or Batchiown East (£, .= 2.45. P=(0.137. Fig. 3) in 1999.

bie

In an effort to undersiand the differences in inveriebrale response 1o presence of
vegetation, at each site we conducted taxon-specific analyses [or the most common invertebrarte
taxa collected; ohgochaetes, chironormds, and corixids. We did nut detect a treatment effect for
oligochaete or corixid density at either Tumer (£ ., =3.57. P=0.068 and I~ .= 1.34, P =(0.236.
respectively) or Jim Crow (F,-.=0.77, P=0.387 and F| .- - 1.34, P = (0.233, respectively).
Density for both 1axa did not differ significantly between plots at Batchtown West (F, .= 0.14, P
=0.713 and F, ;= 0.08, P=0.779. respectively), but corixid density was higher in the vegetated
plot at Baichtown East (F |, = 7.21. P < 0.016) whercas oligochaete density was similar between
plots (/7 .= 2.65, P =0.123. Table 8). There was no detectable treatment cffect on chironomid
density at Turner (F, 5, = 3.19. P = 0.084), but at lim Crow chironomid density increased in the
devegeated plot (F,;, = 53.41. P < 0.001, Table 8) following vegetation removal. Chironomid
density was simiiar between plots at Baichtown West (£, = 2.65, P = 0.123). but higher in the
devegeiated plot at Batchtown kast (F, ;. = 13.97. P = 0.002. Table 8).

Finally. we removed chironomids. oligochaetes. and corixids from the mode! w Lest for a
treatment effect on the remaining invcriebrate taxa and we detceted no treatmemn effect at [im
Crow (F, 5, = 0.40. 2= 0.231). but invertebrate density was lower in the devegetated plat at

Turner (F .. = 16.96, P <0.001, Table 8). Invertebraie density was greater in the vegctated plot



at Batchiown West (F, ,, = 20.62. P <0.001) but did not difer berween plots at Baichiown East
(F|,=021.P=0.656. Table 8).

Benthic Macrovinvertebrare Densuy --In 1998, mean benthic inveniebrate density in atl
vegelated plots (7 = 4) was 270.9 = 43.6 individuals/m”. In contrast to the nektonic samples.
density of invertebrates was higher at Turner than Jim Crow (F,. =23.55. £< 0.001).
Invertebrate density in vegetated plots and plots assigned 1o be devegetated did not differ at either
Jim Crow {F |, =2.21. P =0.157) or Tumer (F, ;, = 3.16. P = 0.094. Table 7). Oligochaeies
were most abundant (233.3 = 43 .9 individuals/m”) faliowed by physids (9.6 1.3
individuals/m®).

Jn 1999, mean beathic invertebrate density for vegetated plots (27 = 4) including the
Batchiown sites was 72.7 = 12.7 individuals/mi®. lower than in 1998 (F.,, =37.83, P = 0.001).
Unlike the site-specific variation in the nelionic sampies collected 1n 1999. bznthic invertebrate
density in vegetated plots did not differ between the 4 sites (F; ., = 0.40. < 0.756, Table 7).
Abundant taxa included oligochaetes (63.3 = 2.5 individuals/ni’) and physids (3.4 = 1.1
individuals/m-),

Following the devegetation cxperiment there was a significani site by year by reaument
interaction (F, , = 9.31. P <0.003. Fig. 4) for Jim Crow and lurner. suggesting there was not &
consistent treatment ¢ffect among sites. Benthic inveriebrate density did not differ between plots
at Tumer (F, .= 0.11. P =0.748), but was higher in the devegetated plot at hm Crow (F =
11.49. P=0.004. Fiv. 4). Separate analyvses showed density dic not diffcr between plots at erther

Baichtown West (£, ,, =0.77. P = 0.393) or Batchtown East (5, ,, = 0.97. 7 =(.538. Fiu. 4),



Similar to the nekionic samples. we conducied taxon-specific analyses {or the most
coramon taxa. There was no detectable treatment effect for oligochaete or chironomd density m
Turner (F,.-=0.88. P=0334 and F .- = 1.78, P =0.192. respectively. Table 9). but density for
both taxa increased in the devegetated plot Jim Crow (F,;, = 10.03. P=0.003 and F, . =6.33. P
=(0.017, respecuvely. Table 9). Densin of oligochaetes and chironomids was similar between
plots at Batchtown East (£ | =3.65. P=0.101 and F, ., = 1.23. P =0.284, respectively),
whereas at Batchtown West densiry of oligochaetes did not differ between plots (£, ; = 0.64. P =
0.437). bat chironomid density was higher in the devegetaled plot (F, |, = 3.72. P = 0.030, Table
9). We did nol detect a treatment effect for physid density af either Jim Crow (I, ..=4.08, P=
0.052) or Turner (F,,, = 0.58, P =0.453. Table 9) and density was similar betw een plots at both
Batchtown West (F, ;¢ = 0.00. P = 1.000) and Bawchtown Fast (£, ,, = 0.02. P = 0.896, Table 9).
Finally, we removed these taxa from the model, but did not detect a significant treatment etject
for the remaining taxa at both Jim Crow (F, .= 0.02. P=0.877) and Tumer (.. =1.53, =
0.225). Benthic invertebrate density ot the remaining taxa did not differ between plots at either
Baichtown West (£, |, = 0.02. 2 = 0.889) or Batchtown East (¥, ;4= 2.99. 2 = 0.103, Table 9).
Waterfowl

Swrveys.--Lower Pool 23 supported 227.182 and 185,870 duck use-days and 1.244 anc 383
Canada g00se use-days during the 6-week ground survey peinod in spring 1999 and 2000,
respectively. Peak number of waterfowl sur cved (16.277) in 1999 occurred on 7 March (FFig. 3
and was dominated by mallards (7.980) and northern pintails (7.800). Peak ( unada goose
numbers was highest on 27 February (227. Fig. 6). During 2000. peak number of waterfowl

(12.167) occurred on 4 March (Fig. 3) and was principally mallards (6.420). northeim pimals
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(3.584). and Arnerican ereen-winged teal (1,718). Peak number of Canada vecse (21) occuned
on 31 March (Fig. 6). During both vears, survevs were dominated by dabblina ducks (Table 101
Species-specific abundance is suimmarized in Appendix B. After controlling for continental
population size. we detected no difference in waterfow] abundance for avy species or species
group in the INHS aerial survey data (P's> 0.21, Table 11).

Dabhling ducks and Canada geese were more abundani in vegetated habitats (Z=3.32. P
<0.001 and Z = 1.99. P = 0.046. respectively), while diving ducks were more common in open
water habitats (Z = 3.38. P < 0.001. Tahle 10). During spring 1999, 94.0% of all ducks counted
were in vegelated habitats; during spring 2000. ducks in vegelated habitats made up 89.3% of al!
ducks surveyed and were mainly dabbling ducks (99.2%). Dabbling ducks totaled 23.2% of all
ducks surveyed in open water in 2000.

Behavior.--During 2 spring seasons. we observed Amerjcan green-winged teal for 28.2 h.
mallards for 35.2 h, and rorthem pintails for 37.2 h (Table 12). American green-winged leal
showed no annual differences in time engaged in locomotion (£ =143, P =0.154). courtship (/
= (.20, P = 0.840). or comflori (Z=10.95. P=0.341). Foraging effort was less during 1999 than
2000 (Z=3.19. P =0.001). Converselv. more time was spent loufing in 1999 than in 2000 (Z =
236. P=0.019. Fig. 7). Female Amencan green-winged teal spent more time feeding than
males (Z=2.49. P = (.013). whereas males spent more time in comfon activities(Z=2.78. P =
0.005. Table 12). Males also spent more time engazed in locomotion (£ = 2.05. P =0.041) and
ageressive encounmers (Z = 2.96. P = (.007). Neither mallards nor northern pimails differed in
lime acuvity budgets between vears (Fig. 7). Proportion of time spent in each activity did not

differ berween sexes for either specyes (Table 12).
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DISCUSSION
Plants

One of the goals of EPM was to increase the production of plant foods important for
migratory waterfowl. using moist-soil managemant. While moist-soil vegetation dyvnamics are
well documented 10 seasonallv flooded. shallow impoundments (Fredrickson and Tavlor 1982,
Merendino 1989. Lane and Jensen 1999). this is one of the few quantitalive assessments (o
document that moist-soil management has the same utihty in a laree. regulated river. We
recorded 13 1axa of moist-soi] plants. 10 more taxa than reported in a previous study (Wlosinski
et al. unpublished data), including 3 genera of woody plam species and common cockiebur
(Xanthium strumariwm). Unlike Wiosinski et al., we did not record Panicum or Sciaria. Percent
occurrence was comparable betwecn studics for most genera, except we encountered Polyzonum
twice as frequently (93.2%) and Amaranthus half as ofien (16.4%).

Species occurrence differences between our study and previous data {Wlosinski et al.
unpublished dala) may be due 1o several factors. First, Wlosinski et al. report data collected in
Pools 24-26, Thus, although /'anicum and Seiaria occurred in 15 and 10% of their plots,
respectively. they may not have been present v ithin samples collected in Pool 25, Sceond. study
sites withtn Pool 23 were not identical between studies. We did not sample vegetation at Stag
Island (as reported by Wlosinski et al.). but sumpicd extensively (12 wransects) throughout
Barclitown. Third. the difference in number of taxa reporied could be related o dewatering rate,
Drawdowns in both 1995 and 1996 commenced following a 3-day dewateriny. whereas
drawdown conunenced after a 13-day dewatering in 1999 (Fig. §). Slower dewatering often

leads 1o greater diversity. especially in mid 1o late growing season (Fredrickson and Taylor 1982.
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Lane and lensen 1999). Fourth. perenmal species commoniy' increase in au impoundment when
it has heen under moist-soil management for more than 4 vears. The occurrence of woody
species in our sample mayv indicate successional chianges in the plant community since Wlosinski
et al, collected data i 1996. Luastly. we sampled more plots across a greater clevational range;
therefore, we had a greater prohabilitv of detecting relatively rarz species

Trees and perennial herbaceous plants occurred thraughout the srudy area. 1t seems
unlikely that trees would becomu established at the lower elevations, however, these species may
survive at the higher sites, This is not necessarlv detnimental because some herbaceous
perennials can produce a laroe abundance ol sceds readily ennsumed by waterfowl (Fredvickson
and Taylor 1982) and leaf limer from trees can provide valuable nutrients for aquatic
macroinvertebrates, which are lood for fish and waterfowwl. However. establishment of rees may
cause a dechne in early succession annuals through shading. Furthermore. trees may increase
sediment deposition during hich water flows. leading to increased siltation rates.

We failed (o detect substantial differences in plant species composition with elevaton in
the pool. Uniformity in plant distnbution may be a response to a {ast dewatering event. Water
levels in the pool wem from full pool .0 75 em below full pool in 13 days: however. A0 cm of
this drop occurred in 6 days (Fig. 8). Stands of similar vegetation sre generally produced when
water 1s removed [Tom an area in a few davs (Fredrickson and Taylor 1982. Lane and Jensen
1999). We did find that Ipomea purpurea. Xanthium strumerium, and Amaranthus rudis
occurred more frequently at higher elevations (Table 1). but only Ipomea purpureu is considered
a dry soil species. In general. soils dried eomsiderably following dewatering in 1999, Wter

teveis stabilized 60 ¢m below vur lowest sample elevation in 1999, which pernnitted soils to dry



enough 1o support Bidens spp.. a maist-soil plant species that prefers drier soils. at our lowest
sampling elevation.

Another explanation for un:form plart distribution. for at least Polgonum. Echinochlo.
and Cyperus. is that we did not differentiate between species within these genera. Vegetation
sampling occurred several weeks afier germination. a penod when identifving moisi-soil plant
species is difficult; therefore. a decision was made during data collection to idenufy plants to
genus when speciation was not possible. Zonation may have occurred within a particular genus.
but our data does not allow us to make thar distinction.

An assumption of EPM was that increased moist-soil vegetation would result in a higher
production of waterfow] food in the form of seeds. Data support this assumption: we estimated
seed production in lower Pool 25 was 2,496 ka/ha dunng 1999, While intensively managed
moist soil impoundments in the UMR can consistently produce 1.344 kg/ha of seeds (Reid et al,
1989). reporied seed biomass estimates have ranged from 364 ky 'ha in Louisiana (Davis et al.
1961) to 2,920 kg/ha in Missouri (Fredrickson and Taylor 1982). Ofthe taxa wu sampled,
Cyperus eryrhrorhizos had the hughest overall seed biomass (1.223 ku 'ha)y which was higher than
values reporied by other studies. Cvperus ervthrarhizos seed biomass wzs repotted ai 670 kg 'ha
i the Illinois River Valley. (Low and Bellrose 1944) and Ciperus seed biomass was reported as
lugh as 900 ke/ha in southeast Missouri (Fredrickson and Taylor 1982): although. there was no
distincnion of 4 particular species. Our estimaie of seed biomass estimate for Polvconum
lapathifolium (1,084 kg/ha) was comparable 10 others (Low and Bellvose 1944, Fredrickson and

Taylor 1982). Echinuchioa spp. seed biomass (106.7 ke 'ha) was considerably lower than
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estimates of 2.920 kg/ha reporicd for the Illinois River floodplain (Low and Bellrose 1944 or
1.530 kg/ha reponed for souiheast Missouri (Fredrickson and Tayior 1982).

We only estimated seed biomass and did not consider other edible plant parts. such as
tbers. Ciperus esculentus is not considered an important seed producer. investing more energy
in tuber producuon for reproduction (Kelley 1990). 1o fact. $3% of the belowground biomass of
chufa can be tubers which can contribute 360 kg/'ha of food (Kellev 1990), Whilc this value is
lower than some of our seed biomass estimates. a nicasure of tuber biomass produced by EPM
would h2lp provide a morc accurate calculation of waterfowl carry ing capacity.

The availability of plant foods is an important determinant of habitat quality on areas
managed for migrating waterfowl (Bellrose and Crompton 1972). To provide a measure of the
functional value of the seed produced. we converted our seed biomauss estimates into waterfowl
use days using the foJlowing equation from Reinecke et al. (19K9):

{[Sezd biomass (a/hu) - ME (kcal/g))/DEL (keal/day) = waterfow! use-day/ha;
where ME equals mietabolizable energy of the (ood for waterfow! and DEE cquals daily energy
expenditure for a duck (Table 13). Torexample. Ecinochlou has an ME value of 2.82 keal/g for
pintails (Table 15 Hoffman and Baokhout 1983). and the DEE for a pintail s 243 keal day
(Prince 1979). Thus. the seed produced by Echinochloa on one hectare of Pool 23 (107 kg/ha)
could support 1.242 PUD [(107.000 g/ha ~ 2.82 keal/g)'243 keal/dav]. Multiplving this estimate
by the estimated 320-400 ha of vegetation produced by EPM (Wiosinski et al. unpublished data)
indicates that £chinochloa could support 297.440-496.800 PL'D. However. such calcwiaiions
over estimate carrving capacity because all seeds produced are not available (0 waterfow!  Some

seeds are eaten by other birds. seeds may fall into deep water wheve they are not available 1o
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many species. drifi away during low events. or lose energy value dur 19 detenoraton {ollowing
inundation. Lchinochloa mass declines 43-57% after 90 days of inundation (Neely 1956). Even
assuming substantial loss of seed biomass 10 these sources. biomass available tn waterfowl was
substantial.
Invertebrates

We documented significant between vear differences in the aguatic macroinvertebrate
community. Both invertebrate diversity and abundance were higher at Jim Crow and Tumer
during 1998 than 1999. Differences were not a resull of the total number of days between
reflooding and sampling. [n (act. sample sites were flooded S davs longer in 1999 than 1998.
Differences may have been caused by differences in hydroperiod between vears (I'ig. 9). During
1998. the wotal number of days recorded below full pool was greater than 1999. but water level
spikes occurred on several occasions. icluding one event vy July when water levels exceeded
ful) pool. Aneccdotal reports suggest most of the vegetatjon that had established prior 10 this peak
died (K. Dalrvmple. Missouri Department of Consery ation. personal communication). This high
water event was followed by another period of drawdown and vegeiation regrowth before water
levels rose 10 full pool, lu contrast, during 1999 water levels were relatively stable for 54 days
during July and August. Aquatic macroinvertebrates vary considerably in their ability 1o survive
dn conditions (Wiggins et al. 1980). The more lrequent water level spikes in 1998 may have
allowed invertebraics stranded in isolated pools Lo survive the drawdown and replenished soil
moisture, thus increasing the length of ume that drought resistant inveriebrates were able 1o
survive in the soi) (M. Whiles. Southern [llinois University at Carbondale. prsonal

communication?  In contrast. the 34-day drawdown during the hottest months of the vear (July -
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August) in 1999 may have decreased the survivability of some axu. Alwernatelv. primary
production (i.e. foad for inveriehrates) may have been hizher in 1998 either due 10 javorable soil
moisture Jevels caused by the “irmoation ¢vents” or the 2 germination events that occurred hefore
and afier the July high water eveni. Furthermore. the senescence of the {irst vegetative growth
may have contributed a supply of detritus biomass earlier during reflood in 1998. This dettus
input may have provided additional structine and food resources v aquatic macroinvertebrates.
thereby allowing for a more rapid recclonization or quicker production.

Aquatic plant communities greatly influence invertebrate communities (Westlake 1973,
Voigts 1976, Korschgen 1989). An assumption behind EPM was that increased veaetation
would provide direct benefits to invenebrates in the form of food znd cover (Atwood et al. 1996).
which wauld benefi fish and birds thut feed on invertebrates. Presumably these benefits would
be measured as an Increase in aquatic macroinvertebrate diversity and abundance. Although
there was considerable annual variation in diversity and density. we found inveriebrate diversity
was higher in \ceetated vs. devegetated plots at all sites sampled in 1999 (Tuble 6). The number
of predator. shredder, and scavenger taxa scemed most influenced by the presence of vegetation.
\Most of the predators we collecied i the vegetation are classified as climbers or clingers and
those in devegetated areas arc mostly swimmers (Memritt and Cumimins 1996). Therefore.
aquatic macroinverfebrute predator diversiry appears to have increased when vegetation created
suitable habitats for these 1axa. Although trophic dynamice of invericbrates in floodplain
systems has seen largely vastudied (Smock 1999): presumably. predator taxa was influenced by

prev base. However, at 3 of the 4 sites sampled in 1999. im criebrates were not more abundant in
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vegetared habital. How the more aiverse predator community could contribute to our failure 1o
detect differences in invertebrate density berween vegetaled v's, devegetated plots is unclear.

[n contrast to diversity. the relationship berween invertebrawe density and vegeation was
inconsistent among our study sites. Owr data suggest that EPM docs not consistent!y result in
wcreased macroinvertebrate abundance for waterfowl and {ish during fall. Invenebrate
abundance is influenced by a variety of abjotic and biotic factors. We iniually thought the
response by mvertebrates to the presence of vegetation (signal) would be strong enough ta
overcome vanability in other explanatory factors (noise). However, it is apparent that
invertebrate community dynamics within Pool 23 are more complex and need further study
before any definitive conclusions are reached. Somne taxa would likely not respond to vegetation
but rather components in the licter and soi). We did not quanufy (he amount. depth. or type of
litter on the soil surfuce. therefore. we cannot speculate whether differences in lifter occurred
between plots. Additionally. liter-dependent taxa may have been influenced by detrtal inputs
associated with vegetation production occurring along plot periphery. and the results we obtained
were effected by the size of the wreatment plots. Finally. increases in predators (either fish or
invericbrate predators) may have decreased prey species abundance in vegetated areas.

The taxonomic resolution we chose for inveriebrate identificaiion may have complicated
our unalyses for both nektonic and benthic samples, Wiubleski (1989 found chironomid
dismibuiion in vecetuted versus devegetated areas was partiuoned by subfamilies. Chironominae
were mote abundant in areas where aquatic macrophyies were removed than adjacent vegetated
areas: Onthocladiinae were more abundant in vegetaled areas and ‘| anypodinac demonstrated no

difference between habitats. Had we used a finer taxonomic resolution it is possible we might



have found raxa-specific responses. However. iner resoluton would no have altered our
conclusions about vverall invertcbrate abundance as 2 food source for waterfowl.
Waterfowl

The goal of EPM to increase macrophyie abundance was, in part. an atlempt 10 increase
the qualiry of river habitats for nugrating waterfowl. By increasing the quality of foraging areas
in Pool 25, waterfowl can more easily meet physiological and behavioral demands during
migration. such as building endogenaous reserves and pair formation () redrickson and Drobney
1979) and:or provide those resources for a larger population. which can lead 10 mcreased
duckling recruitment on breeding areas. To meet nutritional demands during migration.
waterfow] feed on plant foods such as seeds and tubers that are high in carbohydraies and more
easily converted to fat and invertebrates that provides ample protein oy individuals undergoing
molt (Ricklefs 1974, Anderson and Low 1976. Murkin and Kadlec 1986. Korschgen 1989, Reid
et al. 1989).

Our ground survevs during spring migration recorded >1835,000 watertow! use-das =
(Table 10). but analysis of pre- \«. posi-I"PM aerial survey data did not detecr increased
watcrfowl populations during spring in vears following implementation of EPM. This should not
be viewed as evidence that waterfowl huve not benefitted from EPM. First. many fuciors
influence spring population size at a specific site. includine many thid act away from the site of
interest. Second. spring’summer hvdropenod during 1992-2000 varied considerabl
Constraints imposed by river flow meant that EPM was pot impiemented in a uniform manner
during all vears. Furthermorc. by dropenad dunng one pre-EPM year (1992) may have permined

moist soil plant growth. which may explam the large waterfowl numbers surveyved during spning

24



ol 1993 (Tabie 11). Given such strong inerannual variability and limited years available for
comparison. 1t is not surprising we could not detect differences in waterfow! abundancz.

Because distribution of migratory birds is influcnced by many factors. abundance is not
always an adequate measure of habnat quality (Van Horne 1983). rather paramcters thai
charactenze the functional response of waterfowl may be more useful. On our study area. =94"¢
of all waterfowl occurred 1n \cuvtated areas and >98% of these birds were dabbling ducks that
spent from 25-37% of their diurnal time foraging (Fig. 7). Although we do not have diel data.
the most common dabbling ducks in our surveys (mallard. pitail. and teal) feed extensively on
the seeds of plants recorded during plant surveys. Foraging ¢ffon was consistent with daia
collected at other spring migration areas (Gruenhagen 1987. Smietanski 1¥94). These data
suggest habitats created by EPM ure providing quality habitat for waterfowl. However. it should
be noted that dabbling ducks require shallow water for foraging. and vegertaled areas closely
correspond with shallow water areas. Thus, we can not unarmbiguously relate behavior 1o
vegetation production. Behavioral data from shallow, open water habitais would considerably
strengthen the Jink between vegetation production and waterfowl hehavior,
CONCLUSICNS AND RECOMMENDATIONS

Owr data confirm that EPM has produced a community of earty successional. annual
mioist soil plants that has imcreased the production of seeds known 1o be mporiant waterfowl
foods. The presence of woody species at many sample locations suggests encroachment by
woody perennials in gher siwes in Pool 23 may result if EPM continues. 1f prevention of iree
species establishment is desjrable. the 1'SACE rmay want 1o consider not using EPM in all veuwrs

in al! pools. Interspersing years of full pool and EPN may reduce vermination of sceds or lower
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the survival of young trees. Our data do not indicate an increase in the aguatic macreinvertebrate
food resource for waterfow! as a result of LPM. but additional research is necessary 1o confirm
this result. However. invertebrates has ¢ inherent value and invertebrate cominunities are
increasingly being used o evaluate the suceess of habitat restoration and enhancement and
ccasystem health (Rosenberg and Resh 1992 Merrirt et al. 1999, O'Mallev 1999). Our data
indicate invertebrate diversity was enhanced by EPM. Furthermorc. plant production in shallow
walter areas may have more than site-specific bepefits to the wvertebrate community. Course and
fine particulale organic martter created by decomposing vegctation and flushed from shallow
waler, vegetated areas will contribute to the overall energy budeet of the river. powenually
benefitting pelagic inyertebrate 1axa and specics that prey upon them.

We did not detect an overall increase in waterfow] abundance after EPM. However.
habitat selection by migratory birds like waterfowl! is influenced by many biotic and abiotic
factors: thus. effors to establish a causal link between habitat management actions and
population size can be difficult. Because of this. estimates of food availability becomc a
surrogate and sometimes preferred measure of success. Based on this criteria. EPM substantially
increased the guantinn of moist-soil seed produced in Pool 25 for waterfow],

As with any arlempt at hubitat enhancement or restoration. long-term monitoring is
essential 1o ensure management goals continue to be met, Our evaluation is based on | vear of
data fo: plants, and 2 years of daia for invertebrates and waterfowl. and therefore. may not reflect
periodic fluctuations in these particular communiues. Plunt community composition will Jikely
change as sedimentavion slowly {ills backwater areas. or if successiona! changes in community

composition occur. Fuwther invertebrate invesugations should be conducted that include
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additional study sites and more of the annual cvele, Our conclusions are based on fall
abundance: consequently. results may not be similar in spring or additional research may help
identify mechanisms preventing invertebrate tuxa [rom increasing. Studies of inveriebrale
biomass or production may provide additional insight into EPM’s influence on the aquatic
macroinvertebrate community (Benke ef al 1984). We documenied heavy use of vegetaled areas
by foraging ducks, additional research is needed to link this behavior specitically to vegetation
produciion. Spring 2001 represents a unique opporiunity 1o learn about vegetaton-waterfowl
dynamics and EPM. Water levels remained mostly at full pool during the 2000 growing season
preventing plant establishment over large areas. Thus, unlike previous years. shallow water
habitats devoid of vegeration are avaiiable for study. Comparison of bird distribution and
behavior in 2001 with 1999 and 2000 could contribuie valuable data towards understanding
waterfow! response.

Finally. the USACE should investigate the feasability of varving the iming and duration
of EPM. While we recognize that implementauon of EPM is constrained by hydrologic factors
lacgelv outside of USACE control. the long term benefits of EPM will be niaximized i1f EPM s
not implemented in the same way every year. Such options should include the possibilitn of not
implementing EPM in al) vears. 1f Pools 24-2G can be manipulaied separately. these pools could
he managed as a wetland complex. with the goal of providing all habiats somewhere within the
complex each vear. without having 10 provide them 1n every peol. Given the difficuln of
connolling water levels. this mayv be logistically muoge feasible than trving 10 micromanage water
Jevels in a single pool. Discussions should also consider the impacts of implementing EPM at

different elevations. Whai are the impacts of holding water at 430 vs, 432 f1? How might a short
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duration nise in water levels affect plant growth. The answers to these questions will likely vary
depending on the wxa considered. If more fine wned water munagament 18 not feasible. we at
leust advocate continued investigations that take advamare of the nawrally variable
hyvdrodperiod. Such studies will provide critical information that can be used ta confirm paiterns
identified in this study. provide a better understanding of how this variability effects the Poal 23
system, and suggest ways 1o use EPM that continues (0 benefit both waterfow! and other wetland
dependent taxa.
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Table 1. Peicent occwrrence ol plant laxa along an elevation gradient (¢m) relative to full pool (434.0 1. NGVD). on transects (n — 1G)

oriented perpendicular o the shoreline, in Pool 25, Mississippi River. during summer 1999,

Clevation below full pool

Taxa 5 20 35 50 75 Overall

Palvgomnnt” 100.0 94.0 94.0 100.0 75.0 91.2
Lchinoehlon® R1.3 87.5 75.0 84.6 66.7 70.5
Cvperns® 75.0 62.5 81.3 92.3 75.0 76.7
Rowippa islamdica 312 3.3 37.5 61.5 33.3 R4
Woady plants! 25.0 18.8 188 385 33 26.0
Leptochlou panicoides 3).3 125 37.5 154 16.7 233
Lindernia dubia 18.8 12.5 12.5 38.5 41.7 23.3
Leersia oryzoides 35.0 25.0 8.8 154 16.7 20.6
Amarantims rudis 37.5 12.5 125 154 0.0 i6.4

Nunthiimn strumarinm 8.8 18,8 12.5 0.0 0.0) (1.0



Table 1. Cantinued.

Elevation below full pool

l'axa S 20 35 50 75 Overull
Ipomea purpurea 25.0 63 0.0 0.0 0.0 6.9
Eragrostis vpnoides 0.0 0.0 6.3 7.7 8.3 4.1
Bideny spp. 6.3 6.3 0.0 0.0 83 4.1
) N .
b ‘Includes Polygonran lapathifolian and P. pemmsylvanicion

“aclodes Eohinochloa crusgalli and £ mvicata

‘Includes Cyperus esculentus and C. erythrorhizos

ncludes Populus spp.. Acer spp.. and Selix spp.



Tahle 2. Stem density [ stems/m® (SI)] of plant taxa along an elevation gradient (cm) relative (o full pool (434.0 1. NGVD). on

ranseets (n = 16) oriented perpendicutar (o the shoreline in Pool 25, Mississippi River, during summer 1999,

Taxa

Polvgonuns™
Lchinochlon"
Cvperus’

Rorvippa ielandica
Wauody plants”
Leptochloa panicoides
Lindernia dihia
Leersio vryvzoides
dmaranthus rudis

Nanthum strvmarinm

Clevalion below {u)) pool

19.3 (3.5)
35.5(12.3)
23.8 (6.1)
50 (3.0)
2.0 (1.1
2.3 (1.0
7.0 (3.9
2.8 (2.0)
2.8 (1.3)

L3 (0.7)

20 35 50

35.0 (7.5) 45.0()0.4) 84.9 (23.9)
50.0 (13.0) 46.8 (14.0)  20.6 (7.8)
715 (40.8) 127.3 (48.2) 158.8 (80.7)
28 (1.3) 4.8 (2.8) 4.3 (1.2)
1S (1.0 1.0 (0.6) 3.0 (1.4)
30.5 (30.0) 3.0 (1.3)  34.5(32.2)
6.5 (4.8) 3.5 (2.95) 4.0 (2.0)
2.8 (1.6) 1.5 (0.9) 2.8 (2.0)
3.3 (3.0 0.5 (0.3) 1.5 (1.2)
1.0 (0.0) 0.8 (0.5) 0.0 (0.0

75

27.7 (7.2)
7.7 (2.9)
74.0 (32.3)
=7 £
2.0 (0.9
2.7 (2.3)
4.0 (7.5)
1.3 (1.0)
0.0 (0.0)

0.0 (0.0)

Owverall

41.4 (5.8)
34.0 (5.4)
89.2 (20.8)
19 (1.0)
1.9 (0.5)
144 (8.7
6.7 (1.9)
22 (0.7)
1.7 (0.7)

0.7 (0.2)



Table 2. Continued.

Taxa

fpomea purpirea

Lragrostis hvpnoides

Bidens spp.

[Zlevation below full pool

5 20 35 50 75
1.5 (0.7) 0.2 (0.3) 0.0 (00) 0.0 (0.0) 0.0 (0.0)
0.0 (0.0) 0.0 (0.0) 1.5 (1.5) 0.6 (0.6) 1.0 (1.0)
0.3 (0.3) 03 (0.3) 0.0 (0.0) 0.0 (0.0) 0.3 (0.3)

Overall

0.4

0.6

02

(0.2)
(n.4)

(0.1)

Inctudes Polygomun lapathifolivm and P. pennsylvanicum

"Includes Fehinochloa crusgalli and F nuwricata

Inchudes Cyperns esculentns and C. erythrorhizos

Nncludes Populus spp., Acer spp.. and Salix spp.



Table 3. Percenl cover | x % (SL)| and results ol Kruskal-Wallis test (H) lor differences in percenl cover related to elevation, of plant
taxa along an clevation gradient {em) relative 1o full pool (434.0) ft. NGVD) in Pool 25, Mississippi River, during summer 1999.
Transects (1= 16) were ariented perpendicular to the shorehne. Kruskal- Wallis statistics were considered signilicant when 22 = 0.05

and are identified with boldlace (ype.

Flevation below [ull pool

Taxa 3 20 a5 50 73 Overall H /A

Ipomen prrpured 4.42.1 0.6 (0.6) 0.0(0.00) 0.0(0.0) 0.0(0.0) 1.1 {0.5) 11.36 0.023
Polvgoman’ 15.0(9,5) 17.8(34) 23.8M4.7) 206.2(6.2) 8.8(2.1) 18.5(1.9) 10.99 0.027
Lehinochiod” 22.806.5)  23R8(57) 18844y )5.0(6.7) 6.3(2.1) 18.0(2.5) 7.56 0.109
Cvperus” 122(3.5) 20.,0(8.0) 222(6.6) 16.5(59) 154¢7.2) 17.4(2.8) 2.20 ).698
Leptochlaa panicoides 340017 6.3(5.6) 50(2.2) 8.5(6.4) 1.3(0.9)  4.9(1.8) 3.32 0.506
Rorippa islandica 2.5¢1.%) 1.6 (0.6) 1.8 (0.6) 3.0(0.7) 1.7 (0.7) 2.1 (0.4) 3.40 0.494
Woadsy plants? 0.9 10.5) 0.9 (0.5) 0.9 (0.5) 1.9(0.7) 20D 1.2 (0.2) 2.22 0.696
Lindernic dubicr 2.8(1.8) 2.2(1.9) 1.6 (1.3) 1.9(0.7) 2.1(0.7) 2.1 (0.6) 4.69 0.220

Amaaranthus rudis 5.3 (2.4) 1.6(1.3) 0.9 (0.7) 1.9(1.3) 0.0 (0.0) 2.1 (0.7 7.89 0.096



Table 3. Continued.

[axu

Elevation below full pool

Leersia oryvzoides

S 20 15 50 75 Overall
1608  1.6(0.8) 0.9 (0.5) 0.8 (0.5) 0.8 (0.6) 1.2(0.3)
Naarthiven strumerinnm L9y 1.6 (0.9 0.6 (0.4) 0.0 (0.0) 0.0 (0.0) 0.9 (0.3)
Eragrostis hypnoides 0.0 (0.0 0.0(0.0) 1.9(1.9) 0.4 (0.4) 0.4 (0.4) 0.5 (0.4)
0.3(03) 03(0.3) 0.0 (0.0) 0.0 (0.0) 0.8 (0.8) 0.3 (0.2)

Biclens spp.

2.47

2.16

’l

0.922

0.271

0.651

0.707

‘Includes Polvgonimn lapatlnfoliver and P, pensylvatiicini

“Includes Lchinochioa crusgedli and . nuricata

“Includes Cyperus esculentus and C. eryvthrorhizos

Incluces Populus spp.. Acer spp.. and Saliy spp.
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Tahle 4. Vstinuted seed biomass (v + SF) produced by moist-soil plant groups measured al Baichtown, Jim Craw, and both locations combined in Puol 25,

Mississippi River. during stimier 1999, Seed biomass estimates were calculated using regression cyuations' developed by Laubahn and Fredrickson (1992},

Balchtown lim Crow Sites Combined

Taxa " ku/ha St n kg/ha SE n ke/ha SI:

Ec o hina® 232 1143 21.0 20 8.5 185 252 106.7 19.4
Leersic orvzonles” 2132 12.1 4.8 20 0.0 0.0 252 1.1 A
Crperus ervifrorfuzos! 232 1.263.8 133.0 20 T746.6 4209 252 1.222.7 127.0
Leptochlon panicoides® 232 3.6 2.6 20 820.2 2240 252 71 232
Podygoman lopathifolinm® 232 1.148.4 659 20 293.0 82.5 252 1,083 7 62.9
Total 2.512.2 1,878.3 2.495.0

Varubles iy regression eqiations THE= pland beighi (), HEADS = number of seed heads in sample hame, L = height ol epresentalive sced head fem): D = diameter of iepresentanve seed
ezl enn)
MOLE A S BRSSO ONOa e x (HIEADSY N (rgLIL2Y (YN
(80 IFADS)
HELOR2AT X VIEADS) (2 38860 5 T - (20976 x [ Y
(1032 % 100y v On2OR s (CLEADS) & (1 2 3x( DY)

T TIGT YR TIEADS)



Table 5, Number of invertebrate taxa per rruphic euild collected from nelaonic and benthic samples ui lim Crow
Istand (JC ' and Tumner Island (TURN) during Ociober 1998 and lim Crow |sland, Turner 1sland. Bitchiown Wes:
(BTW). and Baichtown East (BTE) during October 1999 in Poo! 25, Mississippi River. Wzmatoda.
Ceratopogonidae, and Chirvnomidac are vepresented in both Predator and Collector sinids. however. they were

counted only once for column toral number of taxa collected.

1998 1999
iC TURN Total iC TURN BTW BTE Total

Guild

Predator 24 o3 30 Q Y 13 12 15

Collector 6 3 6 3 ! 3 3 3

Filterer 2 I 2 ) I 3 S

Scraper 4 3 4 2 ! ] 3 3

Shredaer 3 4 6 3 0 2 2 3

Parasite 0 0 0 0 ! 1 ! I

Scavenger g A 8 4 4 3 2 i

Borer ] ! ] | ] 0 I I
1 otal 44 30 55 i 18 = 24 4]

41



Table 6. Number of taxa per trophic guild, total number of taxa, Shannon diversity index (/1 ). and proportion of maxintunm diversity (/ )" of inver lebrites

collecred fram nekionic and benthic samples. in vegetated (Veg) and devegetated plots (Deveg), at Jim Crow Island and Turner Island during Oclober 1998 and

Jim Crow Island, Turner Istand, and 2 sitex a1 Batchtown (BT West and BT Last), Poal 25, Mississippi River, Oclober 1999, Durjng 1998, vegetation was

present in deveeoctated plots. bul were contenlled for vegelation growth during 1999, Nemateda, Cerataporonidae. aud Chironomidae are represented in both

Predator and Colleclor puilds, however . they are considered onlv once (o1 total womber of taxa collected.

Conild

I'vedator

¢ allector
Fillerer
Serapey
Shredder
Parisile
Scavenge

1o er

1098
Jim Cronw Tuiner Jim Crow Turner
Veg Pevey Veg  Deveg Ven  Devey Veg  Deveg
18 14 20 17 g K 8 ]
ty 4 3 A 3 3 3 2
N | | | | 1] 0 |
d 3 ) 3 2 2 1 |
i g A A 2 | }] ()
0 () 0 (] ) ] 0 |
; 1 4 d 1 | i |
| | | 0 1 1] i {

RT West
Veg  Deveg
11 s
3 3
3 B
l |
2 0
(i ()
2 ()
] {)

BT Fast

Veg  Deveg

g 2
] 1
o |
B 2
7 1
0 i)
3 |
t 1



o

Table 6. Continued

=L where

nix

e (maximum diversity) = 1.78

1998 1999
Jim Crow Turer Jim Crow Tumer BT Wesl DT Fast
Veg Deveg Veg Deveg Veg  Deveg Ver  Devey Veg  Devey Vea  Deveg
Nu, Taxa

Neklonic 35 1l 34 2T 20 10 16 8 18 6 20 I
Benthic 7 3 7 6 4 4 4 3 (4] 5 O %
Falal 5 3l 34 ey 19 10 16 b i8 9 19 I

" I 39 |36 1.40 1 33 L 16 082 .04 0.70 1.08 062 .12 najy
J’ N7y 0.76 0.78 0.74 (68 0.52 0.59 0.40 0.61 0135 0.62 0.52



Fable 7. Mean density [individuals/m’ (S55)] and Least Significant Difference multiple comparisan ¥ o[ invertebrates colleeled from nekionic and beuthic
samples. in vegctated (Veg) and devegetaied pluls (Deveg), at lim Crow Izland and Turner Island during Octobuer 1998 and Tum Crow Island, Turner Island. and 2

sites at Batehlown (B'Y West and BT East), Pool 25 Mississippi River during Oclober 1999,

Tim Crow Turner BT Wesl BT lasl
Yenr Veg Deveg” Veg Deveg Veg Deveg Veg Deveg
1908
Neldlonie OO 141 (2.0)A 6.2 (1,413 R.7(2.00R
Benthic W4 050 21 (811 56.2 (6.6)A 100 9 (25.0)A
4= 1990
s
Neklonic AV(0GIA 17,0 (3 4)A 3 (OAAB 1.2 (0.0)B 23098  0.9(0.5)RB 070 0C 120393

[*embic

A6 (2.20A

4 L(I0.N)A

1R.8(8.1)A

JIR (2 )ADB

L6 (2. 9A

214 (4.8)8

"Comparisons are befween similar plot calegories within a sample type, means with same Jetter are sinvilac: P 003

" During 1998, vegefation wirs piesent in devegelnted plots bul vegetation growlh was controlled during 1999

172 (4.6)A 106 (2.6)13



Table & Mean densily (individuals/m® + | SE) of select invertebrate taxa collected in nektonic samiples in vegetated (Veg) and devegetated (Deveg) plots af sites

lacated in Pool 2§, Mississippi River during October 1998 and 1999, Standard Crror is listed in parentheses below density. Significantly higher miean density (/*

= 0,05) than (he comparison plotal (he same site is noled in boldface type.

Jim Crow

Faxon Veg  Devep?

Oligachaela 47 7.9
(22) (1.5)

Chuononidae 0.2 01

(0.1)* (0. 1y

Corixigae 0.7 1.5
(0 3) (0.5)

Remaining Taxa 4.6 1.3
(1) (0.2)

¥ Denofus values- 001,

Tumer

Veg Devey

1.9 2.5
(1L8) (24

0.7 0.3
{03 (0.1

1.9 1.0
(0.7) (0 .1)

| 25

1999
Jim Crow Turner BT Wesl
Veg Devey Veg Deveg Veg Deveg
0.3 4.2 0.8 0.3 0.9 0.6
{02) (0.9) (0.2) (0.1) (0.5) (0.3)
1.0 8.9 0.4 0.R 0.1 0.2
(0.2) (1.6) (0.2) (0.3} (0 Ly (1)
0.5 3.4 1.3 0.2 0.1 0.
(n4) {(1.6) (0 (0.1 (0.1 (0
) A 0.3 0n.s o1* 1.4 h.1*
(0.5) (0.1) (0.1) (0.1)* (0.4) (0.1

(0.3) 07

' Devegetated plots in 1998 had vegetation present but were controlled for vegelation growth in 1999,

B3 Iiast
Vieg  Devey
0.1 0.6

(n.0*  (0.3)

(| (.3
.y (01

0.3 0.1
0y (0N

0.2 01
(.1 (1)



oF

Iable 9. Densily { v individuals/m® 4 | SE) of selcet invertebrate taxa collected in benthic samples in vegetated (Veg) and devegetaled (Devee) plats al sites

localed 1n Pool 25, Mississippi River during October 1998 and 1999. Standard Ervor is lisied in parentheses below density. Significantly higher mean density (/2

20,05 than the comparison plol at the same site is noted n boldface type.

| axon
Dligochaela
 hironomidae

Phvsidae

Renaining Taxa

Jim Crow

Veg

1527

(450)

23

(1.5)

153
(1.7)

4.0
(2.2)

* Denotes values < 0,01,

Neveg'

07 3
(4d1.6)

nn
(1.0}

B.5
(22)

2.8
(1.2)

1999
Tumer Jim Crow Nurner 131 West P Taa
Veg Deveg Veg Deveg Vee Devey Vey  Deveg Ve Devep
267§ 496.6 40.2 192.3 88.2 36.6 584 96.1 690 19.8
(17.%) (170.5) (8.5) (30.1) 419y  (120) (15.2)y (21 3) (P27 (S
6.2 LY 62 124 4.5 11,9 0.6 68 (Y6 1.7
(38 (2.2) (2.9) (3.3) (2.9) (2.9) (0.6 (28) (0 o) (0§)
3 6.2 1.1 4.0 0.6 17 0.6 0.6 112 136
(ERD) (2.44) (1.7) (1.4) {1.6) (10 (0.0) (0.0} (rn) (57
2.8 4.5 0.1* 0.6 0.1+ 0.1* 2.3 1.6 56 18.7
(1.2) (1.8) (0.1)* (06) 0.1y (0. (0.9) {(.8) (1.8 (534)

* Devegelatet plots iy 1998 had yeactabion present bul were confrolled for vezetntion arowth in 1999



Table 10. Waierfowl-use davs and their relative distribution (%) between vecetated and open
water habitats for guilds of walerfow! (dabblers. divers. geese) surveved weeklyv (1 — 6) in the

lower reach of Pool 23, Mississippi River. during late February through early April 1999 and

2000.
Year
Guild [{abitat 1999 2000
Dabbler Vegeiation 213226 (98) 166,340 (99)
Water 4.045 (2) 1.902 (1)
Tolal 217.271 168.442
Diver Vegetation 479 (5) 31 (1)
Walter 9.433 (93) 2.725(99)
Total 9912 2.756
Geese Vegetation 986 (79) 266 (69)
Water 258 (21) 119 (31)
Total 1.244 385
All Guilds Vegetation 214.691 (94) 166.837 (97)
Water 13.736 (6) 4.746 (3)
Total 228.427 171.583

47
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fuble 11, Pre and post Environmental Pool Management annuval spring waterfowl aerial survey data for Baichtown Pool and Turner Island collecied

by linois Nataral History Survey

Year I'PM MALL" NOIM AGWT GADW NSHO LESC CMIR DARBRBS" DIVIEES” TOTAL?
1au2 pse S0 0 0 0 U L 175 0 540 1175 1715
1993 je 12,150 700 0 1,000 0 1.000 1.840 16,850 2.650 19.500
1994 pre 2440 0 1,700 0 100 2.700 1,620 4240 2,900 7.140
RIS post 13.470 V] 0 0 100 ) 1.300 13.670 1] 11670
19946 posl nls S50 50 0 0 300 S0 815 500 1318
1997 posi 7l S0 70 300 75 550 S00 1468 R20 2285
1908 pust 3.015 120 100 210 610 0 140 sS40 0 sS40
1999 post 0910 25400 200 0 255 300 0 17.2653 300 47.563
2000 post 1120 4.500 1.800 200 770 4.500 100 18.790 4.600 23.290

"Walel (ow| species codes are: MALD  mallard, NOPI = northerm pintail. AGWT = American ereen-wingal leal: GADW = gadwall, NSHO = northern
shoveler, LESC = lesser scaup, CMER = common merganser; DARBS - all dabbling duck species: DIVES = all diving duck species (nat including mergansers);
TOTAL = all waterfowl species,

Minelndes dava for some dabbling dock species not presented in this (ahle

“Includes data lin some dhving duck species net presented in thns table.

TOTAL = (DABNS + DIVIES), therelore TOTAL indudes data for some watetfow! species not presented in (his table.

48
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Table 2 Diwnal behavior [Mean % (SE)| and tolal hours observed of female and male American green-winged tcal (AGWT),

mallayds (MALT ). and northern pintails (NOPI) in moist-soil vegetated habitals in lower Pool 25, Mississippi River. during spring

1999 and spring 2000, Significantly higher proportion (> <0.05) lor belween sex comparisons within species is noted in boldface

type.
AGWT MAS L NOPI
[ m r m T wm
Behavior ) o a
Feed 59 (7) A7(6) 27 (@) 3@ 52 (7N 40 ()
| val 22 (D 29 (6) 47 (6) 43 (4) 29 (06) 3 (4
Comlort 5 () 10 (2) 8 (N 9 (1 S (1) 1 (2)
[ .ocomolion I (3) 1% (2) 14 (3) IREEAR) 9 (2) 13 (2)
AREICSSION P¥ (1) 2(1%) L¥EL*) I* (1%) I ) I (1%)
Courtship A 2(1) | 1=y ¥ (1) L (") A
[otrs Observed 1.5 16.7 18.4 36.8 12.8 24.4

* PDenoles values <1 ().




Table 13. Lsumated seed biomass (ko'ha) of selected moist-soil plants. metabolizable energy
(ML kcal/g) of mallards and pintails (Hoffman and Bookhout 1983). total metaholizable energy
(ToME kcal ‘ha) available 10 mallards and pintails. and calculated waterfowl-use davs (WD)

produced via EPM in Pool 23. Mississippt River. during suminer 1999.

Species Sced biomass ME ToME* Wi D"
Jolyveonum lapathifolium 1.084
Mallard 1.08 1.170.720 4037
Pintail® | 1.355.000 3.576
Echinochlod' 107
Mallard 2.86 306,020 1.053
Pintail 2.82 301.740 1.242
Leersiu orvzoides 11
Mallard 3.00 33,000 114
Pintail 282 31.020 128

* ToME = (Seed Biomass x ME)

Y WUD = (ToME)/Daily energv expenditure (DEE) of waterfow] (Remeke et al 1989)

DEE = 290 kcalday (Prince 1979 Haffman and Bookhout 1983)

Y DEE = 243 kcaliday (Prince 1979. Hoffman and Bookbout 1983)

‘Includes Echinachloa crusgall and E muricatu

30



Figure 1. Map of lower Pool 25. Mississippt River. Study sites for inveriebrate sampiing were
located at Jim Crow Island. Turner Island. and 2 sites (Batchtown West and Batchiown kast)

located within the Batchtown State Fish and Waterfowl Management Area.
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Figure 2. Water levels recorded at Lock and Dam 25 between 15 September - 15 October 1998,
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Figure 3. Invertebrate density (x = | SE) in vegetated and devegerated plots from nektonic
samples collected at Jim Crow and Turner during 1998 and Jim Crow. Tumer. Batchiown West
(BTWest), and Batchtown East (BTEast). during 1999. During 1998. vegeiation was preseit in

devegetated plots but \ cgetation growth was controlled during 1999.
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Figure 4. Invenebrate density (x = 1 SE) in vegetated and devegetated plots from benthic
samples collected at im Crow and Turner during 1998 and Jim Crow. [urner. Baichtown West
(BTWest), and Batchtown East (BTEast). during 1999. During 1998, veyetation was present in

devegetated plots but vegetation growth was controlled during 1999
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Figure 5. Weekly number of ducks surveyed in lower Pool 23, Mississippi River between 27

February - 2 April 1999 and 23 I'ebruary - 31 March 2000
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Figure 6. Weekly number of Canada geese surveyed in lower Pool 25. Mississippi River

between 27 February - 2 April 1999 and 23 February - 31 March 2000.
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Figure 7. Diurnal time-activity budgets of spring migrating American green-winged teal
(AGWT). mallards (MALL}, and rorthern pintails (NOP!{). using vegetafed habiats in lower

Pool 25. Mississippy River. late February - early April 1999 and 2000.
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Figure 8. Daily water levels recorded at Lock and Dam 25, Mississippi River during (A) 1 May -

] September 1993. (B) 1996. and (C) 1997.
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Figure 9. Daily water levels recorded at Lock and Dam 25. Mississippi River, during (A) 1 My -

| Scptember 1998 and (B) 1999.
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Appendix A. Densily of imvertebraie taxa (0 individuals/m’y, number ol macrainvertebrate taxa, Shannon index of diversity (/4 °Y, and proportion of maxinium
diversity (/)" of inverlebrates collected in nektonic and benthic samples Mrom vegetated (V) and devegetated (D) plots at Jin Crow Island, Turer [sland, and
Batchtown, Pool 25, Mississippi River during Octuber 1998 and 19499, Jo 1998, devegelated plots had vegelation present, hut were cortrolled for vegelation
srowth during 1999; nb smples were collected a PV East and B 1 West durine 1998. Trophic status of inveriebrate taxa 1s represented in parentheses after taxon

listing. Sc = seraper. IFi = (iherer, Sh = shredder. Pr— predator. Co = callecior. Sv -~ scavenger. I’a = parasite. Bo — borer.

Jim Crow Tumer DT Wesl B T-as
Nektonic Benthic Nektonic Benthic Nektonic Benthic Nektonic Benthic
Jaxon Year VD v n Vv D v D Vv D Y D Vv 1 v 1)
o —_— — oo — =
Gastropuda
Lynminaeidae (Sc) o8 0 02 00 13 ni 02 06 00
999 ol 01 00 0.0 0,0 0.0 0.0 00 0.0 0.0 6.0 0.0 0 orr (1 I
Phycdae (Sc) lyag 4.7 34 153 8.5 04 2.6 RS 2
a9y 03 03 [ Y 0> 01 06 17 00 0o 0.6 006 iy ol [H3 136
Pl hidae (S¢) 998 02 07 neG nao 01¢ 0.1 00 0D
1999 0.0 0.0 0.0 0.0 00 00 0.0 0N 0.0 0o 00 00 oo ol 45 170
Pelecy punla
Dreissentidae (11) 1995 00 00 o 0.0 00 0.0 00 00

(TS I I ¢ I A W §| en 0o 0.0 0.0 0.0 0.0 on 00 06 5.1 g (1 no N



19

Appendis A

Taxon

Conlinucd.

1ll.'|i'l.'\ '|'|l"l(|?l

Annelida

Iim Crow Turner BT West R East
Nekionic 3enthic Nel.tonic Benthic Neklonic Benthic Neklome Beuthic
Year \" b} Y D vV D V n A% (B] vV 0] v D \% 17
Sphaeiiidae (1) 1998 0.0 0.0 0o 0.0
(090 Do 0.0 no 00 0.0 00 00 N+
Unionidae (T1) 1998 00 0.0 0o 0o 0.0 00 0.0 0.0
joey 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.n 0.0 0.0 0.0 0.0 ou 0.0 0.0 0.6
Nematoda (Sh/1') 1998 0.1%* 0.1°* 00 0.6 00 0.1* 1R 2.8
(290 0.0 o 00 0.0 0.0 00 0.0 0.0 01Y 00 I 0.0 0.1 00 00 0n
Ohgoclireia (Co) fog 1.7 7.9 1827 973 1.8 24 267.5 496.6
10990 08 42 400 1923 0.7 0.3 882 566 09 0 854 96.1 Wl 06 696 198
Iirndinea 1Syv) [QUR Oud DI 0.0 (r.0
JO0Y [N I 00 0.0 0.1* 0.0 o0 0.0



Appendix A. Continued,

Jim Crow Tumer BT West BT Fasl
Nekionic Benthic Nektonic Benthic Nektonic Benihic Nekfmic Benthic
Taxon Year Y D V D Vv D Y D Vv D v D] % ] v 1
Crustacea
Cladocera (1) 1098 1.8 0.1 0.3 l.1
1999  0.1% 0.0 0.0 0.1* 12 00 1 0.0
Oslracuda (Sv) 998 0.6 0.1 23040 03 02 no 1.7
1999 01 00 00 0.0 0.1 u.1* 0o 00 0'* 0.0 NG 0.0 0.1% 0.0 00 00
Copepoda (141) 1998 (1% Q0 0.0 0o
1909 00 00 o on [N R VW UL b g
Atgulidae (Pa) 1998 0.0 0.0 00 00
{994 0o 00 0o 01F no 00 0o o 0.0
[sopnda
Aseliidae (Sv) [998 o 0.0 [ I R} 01 0l 06 00
1999 0.0 0% 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0 0.0 00
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Appendix A. Continned

I'axon

Amphipoda

Ciammaridae (Sv)

Falitridae (Sv)

Decapaoda

Cambaridae (Sv)

Palaemonidae (Sv)

Jim Crow Tumer BT Wesl B'l' Casl
Nektanic Benthie Nektonic Fenthie Nektonic Benlhic Neklonic
Year v B} vV D \ n v L v D A% Ly v 1D

199% o o4 o.1* 00

1999 0.0 on nit 0o (.0 0.0 O.1% 0n
1908 (10 (1.0 (.0 (1%

1990 (.0 0.0 0o oo 0.0 00 00 00
1998 o1 01* L0 20 I O

1999 0.1 0.0 01* DO 0.1 0.0 0.0 0o
1998 0.0 00 0.0 0.0

1969 (N 0.0 01 00 0.0 On 0.0 (D
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Appendix A, Continued.

Jim Crow Tumer Bt West I3T Fast
Nektonic Nektonic Benthic Nektonic Benthic Nektonic Benthic
fuxon Year VD vV D vV D V 13 v D v D vV D
Inscela
I'pliemeroplera
Bacliscidae (Clu) 1908 01" 0.0 0o 00
1999 0O 0.0 o oo on 00 0o 00
Odonala
Aeshnidae (1'r) 1998 0D.0° 0O 00 00
1999 0O 0.0 0.0 00 0N 00 0.0 0.0
Caenagrionidae (1'r) 1oug 00 0. 01% 02
19949 0.0 0.0 00 00 0on 00 0.0 0.0
Cordolegasiridae (') 1098 0.0 0.0 00 0t
199u 00 0.0 ot 0.0 oo 0.0 0.0 0.0
Gomphidaeg (Pr) 1908 0.0 0.0 nn o an
1999 0.0 0.0 0n 0.0 o1 on 00 00



Appendiz Ao Continuai|

faxon

Odonala

Lestidae ('}

1ibethulidae (Pr)

Coleapiern

Pvtiscidae (1°)

Gyrinidae (1)

Fdiplidae (Sh)

Jum Crow Turne BT West BT Fast
Nekionic IBenthic Nekionic Benthic Nekionic Benthie Nckionic Renthic

Year vV D Vv D A% D Y D Vv D vV D v (B} v (B]

1998 o1 01 0.0 0.0

100949 .0 00N n.o 0.4) 0.1% 00 01 00

1008 0.1 01 n.o 0.0

1909 o1 ol 0.0 0.0 0.0 0.1* 01t 0.0

[9US {1.0 il (L0 0.0

[R¥T T~ S § O T ) 0.0 00 0.0 0.0 0.0 00

1008 oY 0o 01+ 01*

999 060 00 (1 N 00 00 00 00

1998 0.0 01" ot 0.0

5L F I § I N I I 0.0 0.0 00 0.0 00 00
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Appendix A, Continved.

Taxon

Coleopiera

Hydiophilidae (90)

Nuteridae (Pr)

Stiphylinidae (Pr)

llemiptera

Belostomatidac (Pr}

Corxidag (I'r)

RLE

[999

1998

1940

1998

1999

1998

1999

1998

404

Iim Crow Turner NT Wesl N7 liast

Nekionic Benthic Neklonic Benthic Nekionic Benthic Nektonic

Vv B} \ D A" 1 Y D V (D] vV 13 v D Vv

i 0s 1 00 0.3 04 .l G

11 (13 1.1 0.0 0.3 0.* S 0.0 0.1+ ou 0on 0.0 o1y 0o

0o oo 00  0.1*

0o no 00 00 0.4 0o 0.0 (1.0

N om0 01 01

ne o 00 0o 00 0o nao 00 0.0

ni* o o1r- 01

o 00 on o0 00 0.0 a0 on

07 15 12 .0

(1.5 14 13 02 0,1 0.1 0.3 (tN|

Benthie

0.0

0.0
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Appendix A Continued.

l'axon

llemiplera

Cerridae (Pr)

Ly drometriclie {Pr)

LIy dioptilidae (S¢)

Hehridae (M)

Macrovelhidae (Pry

Navconsdie (')

Year

1098

1944

14598

1999

1998

19949

JOHS

199y

1008

190N

1998

1909

Nekionic

\%

() 1]

0.0

00

0.0

o1

0.0

n.o

0.0

il

0.0

0.0

00

D

oY

0.0

U R

on

0.0

(LAY

o

n.

o

0.0

0.1*

0n

i Crow

Benthic

Neklonic

0.0

0.0

0.4

00

0.0

na

01

0o

0.1

(rQ

0.0

00

Turer

(L0
0.0
0o
(1.0
0.0
0.0
0.0
0o
0.2
0,0
00

00

BT West

Nektowic

0.0

0.0

.

00

0.0

0.0

Benthic

0.0

0.0

0.0

0.0

0o

a.0

BT Last

Neklonte Renthic

0.0 0.0

01* 00

00 0o

a1 a0

.0 0.0

o 00
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Appendix A, Continued

Taxon

I Temiptera

Natemectide (Pr)

Saldidae (Pr)

[Humoptera (Sh)

I.epidoplera

Arctiidae (Shy

Cossitlae (130)

Yea

1OOR

1999

1993

1999

1098

19949

190R

1999

1998

1090

hny Crow

Neklonic

V D

0.0
0.0
0
0+
0,

Oir

a1t
.0
0.1

0+

0.0
00
O.*
0.0
0

0.0

Q0.0
00
e

na

Turner B Wesi BT Fast

Benthic Neklonic Benthic Nektonic Benthic Nektonic Benthic
vV D \Y) D vV D V D V D v 1) Y D

00 0.0

0.0 0.0 o.n (4.0 0.0 00

00 0l*

0.1% 0.0 0.01* 0.0 0y 0.0

01% 0.1%

0.0 00 01e 040 00 0.0

0.0 0.0

0.0 0.n 0 (1.0 0.0 Nn.0

0.1 0u

1+ 0.0 00 0.0 01* 0.0
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Appendin Ao Comtimned.

Jim Crow Turner BT West BT East
Nektonic Benthic Nektonic Benthic Nektonic Benihic Nektosmic Benthic
L axon Year V D Vv D vV D Y 2 vV 1
1 epidoptera
Nuoctnidae (Sh) 198 0.0 0.0 00O 0.0
19499 01% un 0.0 0.0 0.0 0.0 (.4 (.
Neutoplera
Sisviidae ('r) 998 0.1% 0.0 0.1* 0.0
1999 0N 0u 0.0 0.0 0.0 0.0 a0 060
O hapler:
Grylhdae (Sh) [O98 00 01" o6 0.0
o9 00 00 0o 0o a0 o0 (U9 I
Dipiera
Cerntopousnidae (Pr/Co) 1998 0 1% 1Y 0.0 L0y on 0.0 0.n
(099 01 0.0 0.0 e 0o 0 0.0 0o  0.1* 0.0 0.0 0.0 0.0 01* 0.0 0.0
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Appendix A Continued

Taxon

Diplern

Chironomidae (Co 1)

Cuilicidac { o)

Dolichepedidie (I'r)

Fanpidudiae (M)

Sciomy zidae (1)

Stratiomyidae (Ca)

Jim Crow Turner BT West BT East
Nektonic Benthic Nektonic Benthic Nektonic Benthic Nektonic Bentluc

Year % ) Vv (] Vv n v D Vv D A b vV D M b]

w8 0.2 0. 2.3 0.0 0.7 03 6.0 5.7

(020 10 89 67 124 04 08 45 119 01 02 0.6 68 0.1 N3 06 1.7

998 0 1% OO0 0.1 0,0

1999 on on 0.0 0.0 0.0 0.0 0.0 0o

w98 00 0D 0.0 0.1°

g9 o 0.0 0.0 0.0 (TR UB A 4 nao 00

Ivog N0 001 0.1% 0.1

1999 0.0 00 0.0 o0uv no 0o o an

mas 01" 00 0.0 0n

M9y 0o 0D 0.0 0.0 01+ 00 al ooon

1998 1Y 00 01F 0.0

1999 00 0N 00 00 tn 00 ap 0.0
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Appendix At ontinued.

Jim Crow Turner I West BT Easi
Nektonie Nektonie Nektonic Benthic Nekionic Benthic
Taxon Yea v B A A% D \% D Y] D
Diptera
I ahanidae (1) 1998 00 0.0 0.1% 0.0
1904 {0 (.0 0.1* 0.0 0.0 0.0 0.0 (3.0
Tipulidae (Sh) 1908 0.0 00 00  GaI¥
1969 00 00 0.0 0.0 00 0.0 0.0 0o
I Tymenaplera
Scehonwdac (T1) 1998 o0 00 0.1* 0.0
1hee 00 00 00 0.0 on o0 0.0 0.0
[vdracarina (I'r) b908 0.0 00 00 00
1904 ni mn ).0 0.0 0.0 nie: u.0 0.0



Appendix A. Continued.
Jimy Crow Turper B Weslt BT East
Nektonic Renthic Nekionic Benthic Nektonic Benthic Nekionic Benthic
Tuxon Year \Y 5] vV b} Al \Y D V D D \Y D \Y 1D
Arachnida
Araneidae (Pr) 1908 nis 0.1* 01+ 0.a*
| 9410 s un 0.1* 0.0 0% 0.0 HEV) (.0
fycomdae (1') 1998 0.1 0.0* 01 ol
-3
= 1999 0.1¢ 0U 0.1% 0.0 0.1% 0.0 D.0% 0.0
Pisauridae (Pr) 1998 [ B A ] 01+ 0.1*
1499 0o 0.0 0.0 0.0 0.0 On 0.1 0.0
Tatal Densily VI 14.9 141 1752 1086 6.2 8.7 2862 5135
1999 39 170 486 209.2 3. 1.2 956 70.1 22 09 58.8 1092 0.7 1.2 87.7 537
No o L 1998 25 11 7 i) 4 27 v O
L0 20 10} 4 il 16 R 4 3 I8 {s 6 5 20 11 63

* Denotes valoes

(Lol




Appendix B Combmed total of sprme migrating waterfow!l counted durmmg six weekly waterfow| survevs of

vegetated and open water habitats in lower Pool 25, Mississippt River durine late Feb - early Apr 1999 and 2000

Species Vegeuwted Open Water  Toual Veavialed Open Water Total

Branto canudensis 218 283 31 e 74
Anas platnvwhynchos 18.378 16.812 13,058 111 15,169
Anas acuta 16.420 16.385 3.682 2 3.684
Anas americano i 30 100 2 142
Anas strepera 65 103 1.220 ] 1234
Anuas crecon 360 394 2747 23 3,872
Anas clypeata 40 43 1.011 33 1,046
Anas discors 47 32 319 I3 334
Anos rubripes 25 2 0 0 0
Aix sponsa 7 7 14 2 21
Mergus merganser 0 0 100 t 100
Lophodvtes cucullatu: 0 O 6 3 Q
Avihya americana 20 85 0 200 200
Avthya collaris 15 408 () 1.429 |.429
Avthya vahsimeria 36 32 0 201 201
Aythye affin 0 L2 0 82° 827
Bucephala albeule 0 Il 0 I B
Bucephala clangula 0 ) 0 © "
Oxyura jamaicensis { it 0 3 47
Tota) 33.661 2 38002 2F238 034 28.2¢0
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[ntraduction

Water levels in Pool 23, Mississippi River, are currently managed at a miépool contro!
point localed near Mosier Landing at river mile 260.3 by the U.S. Army Corps of Engineers
(USACE). St. Louis Distnet. To maintain a 2.7-m navigation channel, water levels are managed
between 434 - 437 ft at Mosier Landing and from 429.7 - 434 ft at Lock and Dam 25 over a
specific range of discharges. During a moderate flood pulse, the pool becomes “tilted” when
gates are lifted 10 maintain water levels at the midpool control point: tilting can result in the
dewatering of backwaters in lower reaches of pools (Sparks 1995). When discharge exceeds
values manageable through operation of Lock and Dam 235 (ofien occurring during spring high
water events) all gates at the dam are raised out of the water and the river is said to be at “open
river.” Spring flood waters may recede to an elcvation of 429.7 a1 Lock and Dam 25. This
elevation, also referred to as “maximurn drawdown.™ is the maximum drop in water level that will
still allow navigation in a 2.7-m channel (Wlosinski and Hiil 1995). 1f the discharge continues to
fall. the pool is regained based on discharge rates. Typically. the Corps starts to regain pool
when the discharge causes the water level at Mosier Landing 1o fall below 437.0 feet. Herein,
“drawdown” is synonymous with the maximum drawdown which generally follows spring
floods.

Resource agencies recognize the need to work in conjunction with the USACE 10 improve
hydrologic conditions for biota within the constraints of a multi-use svstem (Woltemade 1997).
Given the real estate requirement that the St. Louis District operates under, the L&D has no
conirol over the nming of the drawdown during open river conditions. However. there is some
flexibility in how water levels are managed durnng the retumn of the river to the rarget pool
elevation. Since 1994. the uime period conducive to water-leve] management has ranged from
approximately 38 to 37 davs during tie summcr months.

The operational goz! of Environmental Pool Management (EPM) is 1o maintain relatively

Jow. stable water ievels following drawdown in the spring in order to better simulate the nawra)
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hyvdrouraph (Figure 1), When implementing EPM. water levels are heid (.3 1o 2.9 feet below the
target pool elevaton at the lock and dam for at least 30 davs (Arwood et al. 1996). Under some
circumsances (e.g., high discharges). water levels may descend to elevations greater than 2.0 feel
below the target pool elevation due to management of the pool with & midpool control point.
Environmemal Pool Management prolongs the dry phase during the growing season for
nonpersisient wetland vegetation. The EPM-induced vegetatior. is primarily found in backwaters
located in the lower reach of 1he pool. The St. Louis District implemented EPM in 1994 on
Pools 24, 25, and 26. Investgations of mudflats exposed via EPM showed lush production of
nonpersisient wetland vegetation consisting mainly of millet, chufa. and smartweeds (Atwood et
al. 1996).

Many ecological benefits are expected from EPM. On a large scale. the management
regime could provide system-wide benefits by consolidating substraies and re-establishing
wetland biogeochemical processes. The Mississippi River is a major migratorv route for
waterfow!l, and moist-s0il plants provide food sources directly through seed and rwber production
and indirectly by increasing invertebrate abundance (Fredrickson and Taylor 1982). Benefits to
fish are expected. as at least 84 {ish species in the ["pper Mississippi River (UMR) reportedly
utilize aquatic plants for reproduction, nursery habitat. cover, as feeding grounds, or some
combination of these uses (Janecek 1988).

Very few studies have been conducied 10 evaluate the snccesses and/or shoricomings of
EPM. The response of plants has received most of the aftention from researchers (Atwood et al.
1996: J.H. Wlosinski. U.S. Geological Surves ). but daa also exist for fish. Wlosinski and
Arwood (1999) analvzed seine data taken in multiple habitat tvpes from 1986 to 1996 in Pools
24, 23, and Melvin Price Pool. and concluded that maintaining lower water levels during the
summer did not negatively impact small. nearshore fishes. During fa!l 1997, fish were seined in
vegetated and adjacent nonvegetated areas in Pools 24. 23. and 26 to examine fish use of EPM-
induced vegatation; this swdy wéicated the vegetation was providing habitat for small jurage {isi:.

narticularly the emerald shiner. Notropis arherinowdes (Heidinger et al. |998).
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'n conjunction with the SIUC Cooperative Wildlife Reszarch Laboratory, our main
objective was 10 provide relevant daia on ecosystam responses 1o EPM that could be used 1o
evaluate the management plan and provide & basis for recomumendations. The specific objectives
were 1§10 evaluate fish use of EPM-induced vegeration versus adjacent, non-\egetated areas of
similar depth and velociry, 2) 1o monitor the effects of vegetation on water qualiry and

zooplankton. and 3} 1o determine if residual vegetauon could be providing fish habitat in spring.

Materials and Methods

Fish, Water Quality, and Zooplankton Response to Flooded Vegetation in Fall:

Studv Sites - Reconnaissance indicated most, if not all. vegetation produced via EPM was located
in the lower impounded reach; therefore. all sampling was conducted in the Jower portion of Pocl
25. Tn the fall of 1998, four study sites were chosen based on evidence (presence of emergent
vegetaticn) the area was affected by EPM (Figure 2) (Table 1). Two sites (Batchtown West and
Batchtown [East) were sampled in the extensive, shallow backwater complex located in the
Baichtown State Fish and Waterfow] Management Area, Calhoun County, Tllinois. Historically,
most of the EPM-induced vegertation in Pool 23 has heen found in the Ratchiown area.
Batchtown West was located in the northern end of a shallow. expansive bay characierized by
soft substrates, and was more vulnerable than the other sites to wind-induced wave action.
Batchtown East was situated near _he limestone bluffs of the INlinois river bank. In addition 1o
Batchtown, refatively small acreages of vegetation were produced on islands near the main
channel. Study sites were established on the downst-cam tip of Turner Island and within a semi-
isolated slough on Tim Crow Island. Two 400 m” plots (one vegetated and one to be
expenmentally devegerated) were delincared art all four sites. The devezetated plot was intended

to simulate conditions in shallow Litoral habitats without the presence of vegetatjon and



provided an area of similar depth and water velocity 10 the vegetated area from which samples

couid be taken.

Fish Sampling in Experimental Plots - Due 10 a delayed project stan date and onset of the
waterfow] hunting season, experimentai devegetauon was not possible in 1998. Fish samples.
however, were taken within the established plots (plots that wauld be either vegetated or
devegetated in the following vear) and sites 10 evaluate the study design and determine if our
collecting techniques were effective in the emergent vegetation. During October 3-4 and October
14, 1998. fish were sampled within the vegetation at each site with a 3.66-m: seine having a mesh
size of 6.4 mm. A toual of 8-10 seine hauls were made in each plot (Table 2). We constructed
twelve popnets (2 modified design from Dewcy et al. (1989)) heving a I-m” buoyant frame of
polvvinyl chloride pipe (3.18 cm diameter). an open bottom anchored on two sides with sieel
conduit pipe. and a mesh size of 4.7 mm. Popnets were placed collapsed on the substrate for 3-4
hr and then remotely triggered 10 collect fish in a )-m” column of water extending from the
bottom to the water’s surface. Three sarmnples were collected in veoetated and “devegetated”
plots at Jim Crow and Turner Island on 3-4 Ociober 1998 (Tab'e 2).

On 7 July 1999 all plots to be devegetated were cleared of woody debris and residual
vegetation remaining from the previous year. One plot at each site was treated with Rodeo®
berbicide on 13 July, 24 Julv, and 13 August 1999 with a backpack spraver. Devegetated plots
were completely devoid of vegetation prior 10 reflood. Our goal was 1o achieve devegetated plot
sizes of 400 m”. but we sprayed an additional 3 meters around the perimeter 10 minimize an edge
bias during fall sampling. Plots at Tumer Isiand. Batchtown East. and Batchiown West were
devegetated out to the adjacent open water area so that water quality parameters (e.2.. turbidity )
would better reflect the absence of vegetation.

In Fall 1999. following refiood. fish were sampled at each site and plot on five sampling
trips from 28 August 10 14 Ocieber. Sampling was conducted at each site on multiple dates o
minimize bias in caprures due 10 ume-of-day and chance events (e.¢.. a windy dav) and 10

encompass variation in fish distribuijon and abundance that mav occur over time o the fall. Fish



were sampled with a 3.66-m seine and \-r:” popnets consiructed with netting of a smaller mesh
(1.6-mm; than used in the previous vear. We¢ used a smaller mesh size because very small (s
present in the vegetated habi:ats in 1998 were observed 1o escape through the larger mesh. Two
seine hauls. each 10 m long. were made in devegerated plots (total area sampled = 72.2 m ). and
five kicksets were made in vegetated plots (total area sampled = 72,2 m’). The use of a series of
stationary kicksets was the best method for sampling with a seine in the dense emergent
vegelation. Kicksets were accomplished by holding the deployed seine stanonary while one
person “kicked" vigorously into the seine starting 4 m away.

Two seine hauls, each 10 m. long, were also made at the natural deeper edge of the
vegetation at Batchtown East and Batchtown West during five sampling trips. The seine was
pulled paralle] with the vegetated edge with one brail approximately one meter within the
vegetation. Seine samples were 1zken in the deep portion of the devegetated plot on three
sampling trips. These samples were kept separate from fish collected directly within the plots.

Specimens were fixed in 10% formalin in the field. They were identified in the laboratory
and total length (TL) measured on at least 50 individuals of each species per sample. With the
exception of the western mosquitofish. Gambusia affinis, individuals were classified as adults or
voung-of-the-vear (YOY) based on toul lengths reported in Becker (1983) and Pflieger (1997).
Voucher specimens will be catalogued in the SIUC Fluid Vertebrate Collection.

Water Qualitv Sampline in Expenmenial Plots - Point-in-time measurements of major water
guality variables (dissolved oxygen (DO). temperature, pH. conductivity, and turbiditv) and
water depth were made in each plot on each sampling wip in 1999 berween 0830 and (600 hr.
Water quality. including depth, was measured at two stations to characterize the range of
conditions in each plot. Dissolyed oxvgen level (accuracy = £ 0.2 mg/L) and temperarure
(accuracy =+ 0.2 °C) were measured with a Yellow Springs Instrument Y SI Model 95 digital
meter. Dissolved oxvgen and temperature were measured at approximately 3 cm below the
water’s surface and 5 cm above the substrate if water depth exceeded 30 cm. A Hanna

Lnstmoments pHep®Z pocket-sized meter was used to measure pH (= 0.1 pH). Dissolved ion



concentration was measured with a Y'SI Model 33 conductivity meter. Conductivity and pH
were measured at approxunately 5 cm below the water's surface. A 10-m] waler samplc was
taken in each plot, and turbidity determined in the laboratory with a2 Chemirix Type-12
murbidimeter A wooden meter suck was used 10 measure water depth.

Zooplankion Sampling in Experimental Plots - Venically integraied zooplankton samples were

taken in miplicate from each plot using a modified littoral sampling tube (Pennak 1962). Samples
were filtered thirough a Wisconsin-sty'e plankion net that had a collection bucket lined with 80
pum Nitex® mesh. Samples were rinsed in the field with 90% ethanol and preserved in 3%
buffered formalin. Laboratory analysis of these samples has not been completed.

Boat Electrofishing in Lower Pool 25 - Boat Electrofishing (one pilot, one dip netter) was
conducted in lower Pool 25 on 13-14 Ociober 1998. Electrical Current was supplied by a 3-
phase 5 KW generator producing 240 volts AC. Fish were netted with a dipnet having a mesh
size of 6.4 mm. Due to lack of sufficient water depth, sampling was limited to deeper water
located adjacent to the experimental plots at the four study sites. Electrofishing was conducted
at an additional site within Batchtown and on the river and backwater side of a rock revetment
located on the upstream end of Stag Island. Creation of the rock revetment was a result of the
Stag Island Habitat Rehabilitation and Enhancement Project (1998). Elecurofishing effort was 30
min for all sites except for Stag Island, where effort was 15 min each for the river and backwater
side of the revetment. On 21 October, 1999, boat electrofishing, as previously described, was
conducied for 2 wotal of | hr along the edge of the vegetation within the large bay in Batchtown
near Batchtown West. Boat electrofishing was not possible directly within experimental plots
because the water was 100 shallow.

Data Analvsis - A randomized block experimemal design was used 10 test the null hypotheses
that mean total number of fish, number of species, Shannon diversity index, and water qualitv
were equal among wreatments (vegetated plot and devegetated plot). Treatments were
imerspersed at four sites (N = 4). Two-way analvsis of variance ( ANOVA) tests, with Plot as

the treatment vanable and Site as the block variable. were used 10 test the null hypotheses thar
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total number of fish and water quality were equal between vegetated and devegetated plots. Data
collected over multiple days were averaged prior to analvsis. Values of total number of fish and
water qualirv were log) - transformed to satisfv asswnptions of narameiric wests. Mean number
of species. Shannon diversity index (H’1. and mean abundance of common species were compared
between plots using the Mann-Whimey U - Test. Shannon diversity index was calculated using
the following formula:

H'=-Ip;1np;
where p; is the proportional abundance of the ith species (»+/N). The widely used Shannon
diversity index 1$ a nichness dominated index moderately sensinve 10 sample size and usually falls
berween 1.5 and 3.5 (Magurran 1988). Fish community similarity was examined between
sampling gears and experimental plots with Spearman’s rank correlauon coefficient (1) which
uses relative abundance values to compare species ranks between two sets of samples. This
correlation coefficient is highly sensitive to sample size (number of species) and may perform
better in low-diversity communities (Krebs 1989). To avoid inflating the chance of finding a
significant correlauon due to a preponderance of rare species, species represented by < 10
individuals total were considered “rare” and excluded from most analyses. In all statistical tests,

significance was indicated by an alpha < 0.05.

Fish Use of Residual Vegetation in Spring 1999

Researchers suspect that residual vegetation produced during the previous fall will benefit
fish by providing spawning and nursery habilat (Atwooc et al. 1996): however, no data exist 10
substantiate this cJaim. Residual vegetation was present in established plois at Batchiown East,
Batchtown West. Tumer. and Jim Crow iu spring of 1999, Fish. zooplankton. and water quality
samples were taken in the plots from 8 June 1o 20 June. Baichtown East and Baichtown West
were each sampled on two trips. and Turner and Jim Crow were sampled on three occasions.
rive seine hauls, were made in each plot with a2 3.66-m seine (1.6 mm mesh) 1o collect YOY and

littoral fish. Fish were fixed in 10% formalin and identified in the lahoratory. Water quality and



zooplankion samples were taken as previously described. Fish collections are also reporied from

three sites in lower Pool 23 that did not have residual vegetauor. present

Miscellaneous Fish Collections

Fish collections were made at various sites in lower Pool 23, including the slough on Jim
Crow lsland. in the summer of 1999. Fish were sampled with a 3.66-m seine having a mesh size
of 1.66 mm, Fish were fixed in 10% formalin and identified in the laboratory. Collections will be

catalogued in the SIUC Fluid Vertebrate Collection

Results

Fish, Water Quality, and Zooplankton Responses to Flooded Vegetation in Fall 1999:

The summer hvdrologic regume of 1999 exposed mudflats in lower Pool 25 for an
extended period of 1ime and was very successful in producing annual vegeation. panticularly
smartweed (Polygonum pensylvanicum and P. lapathifolium), fatsedge (Cvperus), and millet
(Echinochloa) (Table 3). These nonpersisient plant species are tvpical of poorly drained.
seasonally flooded basins (Eggers et al. 1997). The seeds are utilized by migrating waterfow}
(Fredrickson and Taylor 1982) and song birds (Egéers et al. 1997). and reportedly provide late-
season cover for fish and inveniebrates (Janecek 1988). Following reflood. smartweed was the
primary plant tvpe persisiing in the plots. Maximum drawdown was reached on approximately
29 June. and water levels generally remained below 430 ft until reflooding began 12 August

(Figure 3),

Fish Sampling in Experimental Plots - Popnets and seining caprured eighieen fish species
encompassing seven families (Table 4). The family Cyprinidae (minnows) was represented by
ten species, including fwo exorics. the common carp and grass carp, Collections were dominated

numerically by the channel shiner, western mosquitofish. and spotfin shiner which collectively



comprised 82% of all fish coliected. The majority of species present in collections, with the
excepuon of two species, were represented by voung-of-the-year (YOY) (Table 4). A
preponderance of individuals < 1.5 em TL indicated several species had spawned late in the vear
\late August - early Oclober): channel shiner, spoifin shiner. river shiner. common carp.
orangespotted sunfish, and western mosquitofish.

Seining generally captured more fish and more fish species in both vegetated and
devegetated plots, and six species were captured only with the seine (Table 5). Overall (sites
combined) relative abundance of the seven most common fish speci¢s in the vegetated plots was
significanily correlated between seine and popoet samples (N = 7; Spearman’s », = 0.82: P =
0.023). In devegetated plots, concordance of ranks was not found in the seven most abundant
species (N = 7: Spearman’s r, = 0.68: P = 0.094). but a perfect correlation of ranks was found
(Spearman’s r¢ = 1.0) when the emerald shiner (Nonopis arherinoides) and orangespotted suniish
(Lepomis humilis) were left out of the analysis. Popnets were probably not as efficient at
sampling the emerald shiner in devegetated plots because of a combination of their pelagic nature.
schoaling behavior. and larger size relative to other YOY cyprinids in the habitats. Popnets may
have artracted YOY orangespotted sunfish by providing structure to a homogeneous habitat
otherwise devoid of structure.

In general. both sampling gears provided a simular description of the fish communities in
the experimental plots; theretore, data from seine and popnet samples were combined when
comparing total nuraber of fish. total number of species. and Shannen diversity index (H')
berween vegetated and devegetated plots. Based on the collection of 11,061 fish. we did not
detect diiferences in numbers of fish in vegetated and devegetated plots (two-way ANOVA; F ;
= 2.63; P=0.205) (Figure 4). Number of species and H' were nut sigruficantly different berween
vegetated and dey cgetated plots (N = 4: Mann-Whitney {-Test: £ = 0.8832 and P = 0.665,
respectively ) (Table 6.

Relatrve abundance of fish species was calculated from data combined across eears and

sites 1 ordzr to examine fish community structure between vegetated and devegetated plots. No
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significam correlation was found in the relative abundance of the eight most common fisn species.
which encompassed greaver than 99% of fish captured, berween vegetared and devegetated plofs
N =8: Spearman’s », = 0.30; P = (1.207) (Figure 3). A major difference was the emerald shiner
was the most abundant fish in devegetated plots, but it was the sixth most abundant fish in
vegetated plots. Concordance of ranks between treatment plots was also evaluated at each
individual site. At Bawchtown West. Baichtown East, and Turner [sland. relative abundance of
species was not correlated between vegetated and devegetated plots; however. concordance of
ranks berween plots was found at Jim Crow when all species caprured were considered (Table 71

Based on apparent differences in fish community structure berween treaument plots at
three of the sitles. abundances for the eight most common species were examined separately for
differences between vegetated and devegetated plots without including collections from Jim
Crow. Mean abundance of mosquitofish, common carp, and spotfin shiner was significantly
higher in vegetated plots, and mean abundance of emerald shiner and orangespotted sunfish was
significanty higher in devegetated plois (Table 8).

Water Qualitv in Experimental Plots - The most distinet rends in water qualitv were evident in

temperature and dissolved oxygen (DO), with temperature decreasing and DO increasing over
time (Figures 6 and 7). Mean depth, lemperature, DO. pH, conductivity, and turbidity were not
significantly different in vegetated and devegetated plots during the Fall 1999 sampling period
(Table 9).

It is of biological importance that DO values less than or equal to 3.0 mg/L were recorded
in vegetated plots at Batchtown East, Batchtown West. and Turner [sland, but DO was never
limiting in any devegetated plots or at Jim Crow (Table 10. Figure 9). Ar Turner lsland and
Baichtown West. DO in the vegetated plot was hospitable by 10 and 25 September.
respectively: DO remained verv Jow in the vegertated plot at Batchiown East throughout the
sarapling period (Figure 9). Time-of-day probably introduced some variation into DO

measureniznts. but most measurement: were made berween the hours of 1100 and 1600. The



lowest DO recorded a1 Batchtown Eust and Batchiown West was on = sunny day at 1143 and
1500 hr.. respectively.

tdge Habiwar a1 Batchtown Zast and Batchtown W zst - The edge habitat sampled at Batchtown

East and Baichtown West was approximartely 20-30 ¢cm deeper than the respective experimental
plot. Of the major water quality parameters measured, only DO in the vegetated plot and
vegetated edge were different. Unlike the respective vegetaied plots, DO was never limiting at
the vegetated edge at Batchtown East (mean = 6.56 mg/L ; range = 4.68 - 7.88 mg/L) or
Batchtown West (mean = 8.83 mg/L: range = 7.08 - 11.44 mg/L). Number of fish species and H’
tended to be higher at the vegetated edge compared with the respective vegetated and devegetated
plot at Baichtown East and Baichiown West (Table 11). Relauve abundance of species capiured
in the vegetated edge was not significantly correlated with that of the vegetated plot at
Batchtown East (N = 10: Spearman’s r, = 0.01; P = 0.984) or Batchiown West (N = 10;
Spearman's r; = 0.4): P =0.277).

Boat Flectrofishing - In both 1998 and 1999, gizzard shad and omnivorous. benthic feeding fishes
(common carp and suckers) were well represented in samples 1aken within the Batchtown State
Wildlife Management Area (Table 12). Our boat electrofishing darta are qualitative since only one
sample is taken at a site within a given year. However, a higher number of species was collected
in Batchtown in 1998 than in 1999, and sunfish catch-per-unit-effort was higher in 1998 (0.1 fish
/min) than in 1999 (0.02 fish/min). The highest number of species (4) and catch-per-unit effort of
sunfishes (1.73 fish/min) was recorded during 1998 in the backwater created by the Stag Island

Habitat Rehabilitation and Enhancement Project. Pool 25, Mississippi River (Table 13).

Fish Use of Residual Vegetation in Spring 1999
Twenrv-eight fish taxa from 10 families were collected at four sites in the residual
vegelation. comprised exclusively of smartweed stalks (Table 14). The family Cyprinidae was

well represented with 17 species collected. two of which were exotic species {common carp and
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pirhead carp). The majonty ot taxa collected in the residual vegetation (23 was represented by
late larvae and/or early juveniles (YOY) (Tabiz 14). The number of raxa is a conservatve
estirnate since carpsuckers. bu:falofishes, and redhorses could not be identified bevond the genus
level with any certaintv. Young of the mooneve, silver chub, emerald shiner. and slenderhead
darter are not typically associated with vegetation in backwaters. but these fish were relatively
abundant in our samples of the residual vegetation (Table 14). Ten taxa were collected only at
sites containing residual vegetation. but strong relationships cannot be determined because sites
differed in factors other than presence of vegetation. Three of the YOY species collecied in the
vegetation are considered “rare and uncommon” by the state of Missouri as of 1999: the
mooneye, sitver chub, and blue sucker. Water quality data during collections are summarized in

Table 15.

Miscellaneous Fish Collections in Summer 1999

A series of collections made i the slough on Jim Crow Island. 1ollowing drawdown in
1999, docurmented changes in the fish community prior to reflood in August (Figure 10). After
drawdown in late June, the slough was isolated fror the niver for approximately 35 days: during
this time period. water surface area and maximum depth (<0.5 m) decreased, and water
temperatures as high as 40 %C were recorded. On 13 July 1999. 17 days afier isolation, we
documented the stranding of 10 fish species (Table 16) and observed dead and dying fish. A risc
in water level on day 35 (July 31) reconnected the slough for approximately 3 davs (Figure 10).
By 13 Augusy, the slough was once again very shallow and onlv 3 fish species were collected. 3
of which were recent}y spawned Asian carps that were not presznt ia the previous sample (Table
16). The overal] irend at Jim Crow was a decline in species richness following isolation from the
river.

Fish collections from three additional sites in Jower Pool 23 are reported in Table 17. Of

siznificance was the caprure of 3 adult western sand darters (4mmocrypia clara) on 7 July 1999



within the side channel. directly east of the experimental plots on Turner Island (River Mile

244 2. SIUC 33391), The western sand darter is on the Watch List in Missouri and Endanzered
in lilinois. The fish were located just downstream of exposed sand near the confluence of the side
channe! with the main channel; depth ranged from 10 to 36 cm. temperature was 29 °C, substrate

was sand overlain with a thin layer of silt. and surface water velocitv was S-10 cm/s.

Discussion

Due 10 elevated discharges upstream throughout the summer months 1n 1999, water levels
in lower Pool 25 remained 3-4 ft bzlow the target pool elevation of 434 fi (rather than the 0.5 to
2.0 ft below 434 fi prescribed under EPM) for a substantial time period (Figure 3). The elevated
discharges resulted in tilting of the pool as mandated by the operating plan for Lock and Dam: 25.
The increased duration and extent of exposure of mudflats produced a strong response by
emergent vegetation, however, water quality conditions in backwaters of lower Pool 25
deteriorated during the summer due to isolation from the main channel. When Environmental
Pool Managemeat is implemented, water levels are held berween 0.5 and 2 fi below the target
pool elevation (Atwood et al. 1996) and water levels are raised gradually at the end of the
drawdown, back to a target pool elevaton of 434 ft. The discharge regime in the summer of 1999
did not allow the flexibility to fully implement Environmental Pool Management (water Jevels
were below the 2 fi target). Onlv the gradual water rise back 1o an elevation of 434 was
implemented in 1999, However, valuable information, baving implications for EPM., was gained
by studving the fish and water quality responses 10 vegeration produced in 1999,

Based primusily on one vear of data, fish generally appeared 10 benefit from the
production of emergent vegewation. The fish response cannot be zeneralized adequately by one
single community meric (e.2.. an increase or decrease in total abundance, diversity. etz.). but

requires consideration of the individual species comprising the community and their respect=



biologies and talerances. Two abiotic charactensucs of EPM exist that will primarily influence
the overal! fish response: vegetation production and the hydrology associated with vegetation

production. Our results thus far will be discussed within the context of these ‘wo anribures.

Vegetation Production

Vanabilitv in fish response among sites - We sampled the fish communirty in devegerated plots
and adjacent vegetated plots at four sites to quantify the effects of the vegetation with a field-
based. manipulative experiment. Based on knowledge of how fish interact with plants (Janecek
1988: Dibble et al. 1996) and previous research in UMR Pools 24, 25. and 26 (Heidinger et al.
1998). we predicted that overall fish abundance and diversity would be higher in the vegetated
plots. Although the relative abundances for common fish species in vegetated plots (rank order
abundance of species) was not significantly correlated with species ranks in devegetated plots. no
significant difference in total fish abundance and diversity was found between the experimental
plots. (Figure 4). A possible explanation for the lack of statistically significant findings in this
respect was the relatively small number of replicates (4) combined with variability in the fish
responses between replicates (sites). Some of the variability in fish responses amony sites can be
aturibuled to differences in site Jocation and dissalved oxyeen concentration.

The larges: difference in response by fish 10 vegetated and devegetated plots was
observed at Tumer Island (Table 6). Turver Island had a relatively small paich of vegetation that
was accessible to fishes of flowing water habitats. The vegetation provided nursery habitat for
the recently spawncd voung of the channel shiner, spotfin shiner, and river shiner which are
associated with currents as adulrs and known to spawn late in the season { Trautman 1981
Becker 1983); these minnows are probably utilized as forage bv predatorv fishes. Also. the
availabilin of small fish as forage items in fall and winter may help facilitate the overwinter
survival of a wider siz¢ range of piscivorous fishes, The vezetation community at Tumer [sland

was not domenated by smartweed (Table 3). and was relative’s valnerable 10 wave action that



“opened” the vegetation: therefore. DO wis not an issue at the Tumer Island site afier the 1nitial
sampling date (Figure 9),

Vegetated plots at Batchtown East and Baichiown West were located in ¢ shallow
backwater macrohabitat. Smartweed was abundant and persistent throughout the plots at both
sites. Dissolved oxvgen less than 3 mgO,/L was found at both sites and were in the “biotic
crisis” range described by Bain (1999). The low DO was most probably due ioc decomposition of
emergent vegetauon. The dense vegetation also probably prevented wave action and subsequent
atmospheric mixing, and it may have inhibited photosynthesis by phytoplankton since DO was
limiting during the middle of the day. Vegetated plots in Batchtown were inhabited primarily by
western mosquitofish and common carp (Table 6), which are known to be relatively tolerant of
low DO (Becker 1983). Low DO was a chronic problem at Barchtown East throughout the
sampling period, but became adequate for fish (> 5.0 mgO4+/L) over ume at Barchtown West
(Bain 1999) (Figure 9). This ieprovement in DO, however, was not followed by a noticeable
change in the fish community, suggesting additonal factors were influencing fish use of the
vegetation (e.g., vegetation composition or density). Stem density of smartweed was higher at
Batchtown East and additional plant types (not as resistant 10 inundation) were a significant
component of the plant community at Batchtown West (Table 3): open spaces created by the
decompositon of plants less tolerant of inundation may explain why DO improved over time at
Bartchtown West.

Experimental plots at Jin Crow [sland were different from all other sites in that they
were located within a small backwater slough near the main channel. During fall sampling,
connection to the channel was maintained by a narrow beaver run. The shoreline zradient was
steeper than other sites which resulted in 2 narrow band of vegetation around the perimeter. The
fish communiry was well represented by species typical of both backwaters (e.g.. western
mosquitofish) and flowing water habitats (e.¢.. channe] shuner). Additional testament 10 the
uniqueness of Jim Crow :s that three fish species were found only ai that particular site,

including the grass carp, which was relatively abundant ( Table 6). Dissolved oxveen was never



found to be hmiting in vegetaied or devezeated plots. The largc-scale influence of the presence
o: vegetation i Jim Crow sluugh probably inhibned our abiliry 1o delect differences betwee
plots.

The data indicate effects of emergent vegetation will varv with location (macrohabjtar)
and patch size (vegetated area). The importance of relatively small acreages of vegetation present
on islands near the main channel cannot be overlooked, as they provided nursery habitat for fish
spawning late in the season. Also. the vegetation at Turner and Jim Crow islands was utilized by
(and therefore benefited) more small. linoral fish species than Bawchtown (Table 6). Resuls from
the two Baichtown sites indicate that many fish may be excluded from using the internal portions
of large expanses of dense emergent vegetation in backwaters because of low DO. Low DO ma)
be more of an issue in dense stands of smartweed because it is relatively olerant of inundation
(unless completely overtopped) and tends to inhibit DO replenishment from wave action.

Edge habitat - In comparison to the vegetated plots at Batchtown East and Batchtown WesL
which were located totally within the vegetation, more fish species utilized the deeper edge of the
vegetation. [n fact. the highest diversity of fish at any site sampled was recorded at the edge of
the vegetation at Batchtown West (Table 11). An additional four species were collected by boat
electrofishing around the edge of the vegetation in Batchtown in 1999 that were not collecied by
seining (Table 12). Fish have also been observed 10 congregate at edges of submergent vegetation.
particularly piscivorous fish, which use the edge as an ambush point (Killgore et al. 1989; Dibble
et al. 1996). Piscivorous fish were absent from our collections, but minnow species and
orangespotted sunfish 1ended to be more abundant at the vegetated edge compared to within the
vegetation (Table 11).

Seining technique was different within the vegetation (kicksets) compared 10 the edy2
hauls) and 11 car be reasoned that more fish are captured by activelv pulling the seine versus
with kKicksets. Perhaps abundance of pelagic species within the vegetated plois was
underestimated because of avoidance. accounting for the difzrence with samples taken from the

edge. We do not beieve this 10 be the case, however. because popnet caprures within the



vegetated plot corroborated seine samples. Addinonallv. the water was relatively clear within
the vegetation. and fish (namely emerald shiners) were not observed avaiding kicksets.

Animals in general are naturally anracted to edges (habitat ransitions) because of the
increase in heterogeneity due 10 the availability of multiple habirtar rvpes in close proximin: this
phienomena is termed the “edpe-effect” (Leopold 1933: Yahner 1988). The vegetated edge in
Batchtown represenied a habitat separating two relatuvely homogeneous environmersits: the open
water and dense stands of smartweed. Unlike within the vegetation. the edge offered cover and
food without the problems of low DO and, potentially, t00 much structural complexity. Our
devegetated plots created additional edge and probablv anracted edge-dwelling species. Evidence
of this can be seen with the emerald shiner which was the most abundant fish at both the
vegetated edge and within the devegetated plot in Batchtown (Table 11). The emerald shiner was
very abundant in the vegetation in an earlier study (Heidinger et al. 1998), compnsing 88% of fish
captured: sampling in that study included the vegetation edge habitar.

Increasiog edge to benefit wildlife has been used by resource managers for the management
of terrestrial game species (Leopold 1933). Invustigators caution against the creation of too much
edge because it could become a population sink, particularly for intenor specialists (Yahner
1988). Increasing edge habitat in dense, homogeneous stands of emergent vegetation, such as
existed in Batchtown in 1999. would probably benefit most tish. Not only would edge habitat be
created, but this could also alleviate low DO conditions within the vegelauon, potenualiy a very
substantial benefit. We increased edee through formation of our devegetated plots and created
conditons that attracted some fish species that were otherwise not found at the same depth
within the vegeiation (e.¢.. orangespotted sunfish. emerald shiners, and brook silversides), This
managetnent pracuce is already emploved in most vears by duck hunters in the Baichiown area
whao create open areas around duck blinds and cut boat lanes through the vegetation. The
potential benefits to fish of edge created by duck hunters should be investigated.
residual vegelaiop - Many studies have demonsmated the benetl's of living vegeiation as habiar

ior fish (Janecek 1988). bur the benefits and use of residual. annual vegetation in the UMR is not
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wel! documented. Dead sialks of smartweed siill anached to the substrate remained through the
winter and were utilized by fish. parncular!y YOY (Table 14). The stalks. which at some sites
formed a dense underwater network. could have provided direct spawning substrate for fish with
adhesive eaus (e.e.. Lepisosteus and Jeriobus). Although all the leaves were gone, the remaining
stalks offered shallow-water suructure at water depths that otherwisz would have contained no
cover. This was particularly true at the Batchiown sites where no other form of mid-water cover
was available. Also, the benefit of residual vegeration as linoral zone cover probably increases
when water levels drop. no longer inundating terresirial vegetation. Residual vegetation could
increase invertebrate abundance, and therefore food for fish, by providing cover, a direct food
source. or by releasing nutrients once decomposition resumes.

The spring 1999 collections were significant in that they documented fish use of the
residual vegertation, but they also contain information on YOY habitat use of poorly known
UMR fishes. On 9 June, two YOY blue suckers (2.5 and 2.1 cm TL) were collected at
Batchtown East, and one specimen (3-8 cm TL) was caprured at Tumner. Early YOY blue
suckers are rare in collections, but, interesungly, 7 larvae in a Missouri River backwater were also
associated with smartweed (Fisher and Willis 2000). The 135 silver chub and 42 slenderhead
darter specimens may be the largest collections in the UMR of this relatively unknown life stage.
In addition to rare and uncommon fishies. habitat use information was obtained for YOY bighead
carp whose numbers are increasing in the Mississippi River and elsewhere.

From a management standpoint, it is important to understand the factors related to if and
how much residual vegetation remains following ice-out. Cenainly the amount and compositon
of vegetation present going into the winter will be a factor. Smarrweeds appear 1o be more
tolerant of inundation than the otber vegetation types and are more likely w be present following
ice-out. The temperature regime is also probablv important. For example, decomposition rate
will be higher during 2 mild winter combined with fast rising spring temperatures. The majority
of residual vegetation is likely lost 1o water level flucruations during ice cover: stems anached 1o

ice will be ripped from the botiom during a rise in water level. Location is & factor since scouring



due w0 tnawing ice and open river conditions will impact some sites more than others. Continued
data collecion will enable us to bener understand the factors most important in determining the
presence of residual vegeraton in soring.

Hydrology

Hydrology is one of the most important factors suucturing fish communities ir lotic
svstems (Horwitz 1978; Poff and Allan 1995). By influencing reproduction and recruitment
processes, water level manupulations (via midpoo! control point management and EPM) can
affect the fish community compos:tion of UMR pools. since fish species may respond
differently 1o a particular hydrologic regime. The timing, rate, and duration of the late
spring/early swnmer maximum drawdown (a result of midpool control point management) can
have significant impacts on fish. Spring spawning species. already facing restricted access 10
quality floodplain habitat (Shechan and Konikoff 1998). may suffer from a shortened spawning
season if muximum drawdown is too early in the year. Year-class strength may also be affccted if
the drawdown strands (isolates) or forces newly hatched young from backwater nursery areas
before they are fully prepared for life in river channel habitats.

In the summer of 1999, we documented the isolation of fish in Jim Crow slough. Fish
species nichness in Jim Crow slough declined from 23 species prior to drawdown 1o 3 species 49
days post 1solation. Some of this decline was probably due to fish escaping the slough as water
levels receded. Nonetheless. we did document that harsh conditions existed. fish were isolated,
and monality was observed first band. Other backwaters in lower Pool 235 were probably
impacied in a mannoer similar 10 Jim Crow in 1999 following drawdown. On 13 Julv, many
recently opened mussel shells (dmblemu, Quadrila, and Megalonaias) were found scattered in
one of the side channels maversing Baichtown. The exposec mussels appeared to have been easy
prex for raccoons. Directly adjacent to the experimental plots at Baichtowr, West. we observed
thousands of dead fish on 22 July. encompassing at least 1] species. mostly YOV channel catiish
and river carpsucker. The fish were in and around a shallow pool and probanlv died fom the

~ombined effects of extremely iga midday temperatures and low DO.



The summer hydrologic rezime of 1999 was perhaps extreme compared 1o other years.
Bceause of the combination of midpool control poimt management and ¢levated discharges
upstream. Pool 25 was on uii for most of the summer, resulting in extremely low water levels in
the lower pool. Following maximum drawdown. water levels remained 2 ft below full poo) (454
fr) for 34 days and 4 fi below full poo! for 30-35 days. We observed that a1 elevations below
approximately 431 i, many backwaters in lower Pool 25 become isolated or completely dry.
The fact that musse) beds containing relavively large, old individuals were exposed in Baichiown
suggests the combined magnitude and duration of the low water penod that occurred in 1999 does
not happen frequently.

Evidenced by observations in Jlim Crow and Batchtown, the 30-33 dayvs below an
elevation of 431 fi was harsh on the aquatic biota in backwaters. but probably increased
vegetation production. The vegetation response in 1999 may have been higher than in other
vears because vegetation at lower elevations probably was able to grow tall enough 1o withstand
reflooding in August; this is supported by our qualitative observation of more vegetation present
in 1999 than in 1998. The low DO found in the vegetation in 1999 may not be indicative of DO
in the vegetation in most years under EPM. Data need to be collecied in additional vears to
better evaluate the fish response to vegetation produced wi 1999.

Although hydrological conditions in 1999 were driven mainlv by midpool control point
management of Pool 23. the biotic response observed in 1999 has implications for future
management strategies of EPM. Within a given vear. EPM can be practiced in such a way that
niinimizes or negates many of the negative impacts of maximura drawdown on backwater
inhabitants but sull produces ample vegetation. For example. in sitations where river discharge
allows some control over water levels. EPM can be emploved such that backwaters are
reconnecied (o the river. but mudflas are srill‘exposed for a suiiicient amount of ume to allow
vegetanon to grow. In general. we have observed that backwaters in Jower Pool 235 hecome
disconnected from the main channel at an elevation berween 452 and 421 fi. Also. an “‘irrigation

event” (sensu Dugeer and Fedderser. 2000). whe-z water levels are allowed (6 inundate



backwaters for a shor time period. may be empioved following a significant dry period that
induced vegetative arowth. However. it is unclear whether such an event would rescue fish
isolated in backwater ponds or if it would strand addional fish. A mid surnmer rise or irrigation
event did occur during 1998. Sunfish abundance in fall, namely bluegill and orangesportted
sunfish, can be used as an indicaior of backwater qualitv since they will be sensitive to waicr
level fluctuations and the absence of nursery habitat (Kohler et al. 1993, Ratbley et al. 1997).
Sunfish abundance at Jim Crow was 98% higher in 1998 (44 fish) than in 1999 (1 fish). even
though sampling effort was much greater in 1999. Qualitative elecuofishing samples from
Batchtown in 1998 also vielded higher numbers of sunfish. These data indicate the summer
hyvdrologic regime of 1998 was more amenable to backwater fish than in 1999. Environmental
Pool Management can also be used 10 compensate for the negative impacts of drawdown in
subsequent years. Following the extreme drawdown in 1999, water levels were kept near fuli
pool throughout the summer in 2000. and preliminary indications are that sunfish abundance was
much higher in fall 2000.
Conclusions

Despite the issue of low DO associated with the dense vegelation produced in 1999, fish
generally benefited from the presence of late season cover. The vegetation provided nursery
habitat for late spawning forave fishes te.g.. channel shiner, spotfin shiner, and river shiner)
whose abundances were particularly high at Turner [sland. The vegetated edge provided a habitat
type for fish that would not have existed without EPM. Residual vegetation was used as nursery
habitat by at least twenty-three YOY fish species in late winter and spring. In vears when the
hydrological regime is not as extreme 2s in 1999, benefits of EPM 1o fish may be more
pronounced. Our observation of fish stranding and backwater isolation in the summer of 1999 at
water elevations near 431 ft supports 2 maximum drawdown targer of 2 fi as outlined by Arwood
et al. (1996 for EPM in Pool 23.

Sampling in subsequent vears will allow us to evaluate EPM under varving scenarios of

vegetation production and hvdrological conditions upon which management recommendations can



be baszd. Data collected in 1999 suggest low DO may 2xclude fish species from using the
veaetation ar some sites. and fish species richness is generally higher at the vegetated edge.

Fuwure studies should further evaluate the relative importance of DO and edge habitat in
influencing fish responses to EPM-induced vegetation. We plan 1o explore management options
that would alleviate low DO in the vegetation. increase vegetated edge habitat, and produce ample

amounts of vegeation.
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Table !.

Locauon of experimental plots zt four sites in lower Pool 23. Misstssippi River.

Sie

Locality

Batchtown Eas

Batchtown West

Jim Crow

Turner

Pool 25, Mississippi River; approx. 0.8 mi North of boat ramp in
Cockrell Hollow; Calhoun Co. Illinois; T12S. R2W, Sec 6;
N39°02.361 W90%40.669; River Mile 244

Pool 25, Mississippi River: in northend of large bay: Calhoun Co.
Hlinois; T12S, R2W, Sec 6: N39%02.362 W90"41.456; River Mile 244

Pool 25, Mississippi River; slough on Jim Crow Island; Lincoln Co.
Missouri; TSON, R3E, Sec 25; N39%03.792 W9(''42.685; River Mile 246

Pool 23, Mississippi River: southern tip of Turner Island: Calhoun Co.
lilinois; T12S. R2W, Sec 1; N39°02.720 W90%42 347; River Mile 244,




Tabie 2.

Fish collected by seining and popnets combined 1n October 1998 in Pool 25, Mississippt River.
Numbers represent data combined from vegertated and devegetated plots at each smdy site:
Batchtown West (BW), Batchtown East (BE). Jim Crow Island (JC). and Turner Island (Tumer).

Common Name Scienufic Name BW BE JC Turner
Gizzard Shad Dorosoma cepedianum 2 0 8 3
Grass Carp Crenopharyngodon idella 0 0 | 0
Spotfin Shiner Cyprinella spiloptera 2 0 3 )2
Common Carp Cyprinus carpio 0 0 0 0
Emerald Shiner Normropis atherinoides 9 10 63 54
Sand Shiner Noftropis ludibundus 2 0 0 0
Channe) Shiner Notropis wickliffi 3 ! 17 S
Bullhead Minnow Pimephales vigilax 2 ) 0 4
Western Mosquitofish Gambusia affinis 16 0 1] 1
Brook Silverside Labidesthes sicculus 0 0 3 0
Orangespotted Sunfish Lepomis humilis 0 o 40 |
Bluegill Sunfish Lepomis macrochirus 0 0 4 0
Toals

Number of Species: 7 4 9 7

Fish Abundance: 36 14 154 80



Table 3.

Major emergent plant rypes present i experimental plots at Baichtown West (BWest).
Batchtown East , BEast). Jim Crow, and Turner Island in summer 1999 in Pool 23, Mississipp
River. Values represent mean nwmnber of siems per m” determined from 3 stations at each site (4
siations were present at Turner). Percent occurrence in the stations 1s also statec. Data were
colizcied prior 1o reflood and 2re iTom Dugyer and Feddersen (personal communication).

Plant Genera BWzst BEast Jim Crow Turner
Polygonum 14.67 41.33 16.0 11.0
(100"3) (100%) (66.7%%) (100%)
Cyperus 104.0 25.53 36.0 104.0
(100%) (66.7"%) (100%) (100%)
Echinochloa 9.33 34.67 104.0 0.0
(100%) (66.7%) (66.7%) (0.0%)
Lindernia 4333 0.0 0.0 0.0
(100%) (0.0%) (0.0%) (0.0%)
Leptochloa 0.0 0.0 0.0 229.0
(0.0%) (0.0%) (0.0%) (75%0)
Amaranthus 1.33 2.67 6.67 5.0
(33.3%) (33.3%) (33.3% (30.0%)




Table 4.

Fish species collected with popnets and by seining m egetated and devegetated piois at four
sites in Jower Pool 23, Mississippi River. during Fall 1999, An “X" denotes presence in samples
as adults and/or voung-of-the-vear (YOY). Fish were classified as adults or YOY based on to1al
lengths reporied in Becker (1983) and Pfheger (1997).

Common Nane Scientific Name Adult YOY
Gizzard Shad Dorosoma cepedianum X
Grass Carp Crenopharvngodon idellu X
Common Carp Cyprinus carpio X
Spotfin Shiner Cyprinella spiloprera X X
Emcrald Shiner Nortropis atherinoides X X*
River Shiner Notropis blennius X x>
Sand Shiner Notropis ludibundus X

Silverband Shiner Notropis shumardi X
Channel Shiner Notropis wickliffi X xx
Bluntnose Minnow Pimephales notatus X
Bullhead Minnow Pimephales vigilax X
River Carpsucker Carpiodes carpio X
Channel Catfish Tetalurus punctatus X
Western Mosquitofish Gambusia affinis X X
Brook Silverside Labidesrhes sicculus X
Orangesponted Sunfish Lepomis humilis N
Bluegll Lepomis macrochirus X

Green Sunfish Lepomis cyanellus X

* Indicates the majoriry of specimens were YOY,



Table 5.

Fish abundance and species richness in vegelated and devegerated plots based on colleciions using
Two sampling gears. Numbers are pooled from four sites in Jower Poo] 23, Mississippi River,
and tomaled over five sampling wwips during fall 1999.

Vegetated Plot Devegetated Plot

Species Seine Popnet Seine Popnet
Dorosoma cepedianum 3 1 2 0
Ctenopharyngodon idella 196 13 24 3
Cvprinus carpio 370 145 123 26
Cyvprinella spiloptera ViEA 439 125 18
Notropis atherinoides 84 26 700 109
Nomopis blennius 52 33 3 0
Notropis ludibundus 0 0 | 0
Notropis shumardi 0 0 ) 0
Notropis wickliffi 2234 1027 423 120
Pimephales nolarus 1 0 0 0
Pimephales vigilax 2 0 3 3
Carpiodes carpio 0 0 3 0
letalurus punctatus 0 2 0 |
Gambusia affinis 2242 543 452 268
Labidesthes sicculus 0 0 6 2
Lepomis humilis 3 4 i3 64
Lepomis macrochirus 1 0 0 0
Lepomis cyanellus 2 0 0 0
Totals:

Number of Species 13 10 14 10

Fish Abundance 6310 2055 1883 614



Fable 6.

Species abundance and ricliness in vegetated (Veg) and devegetaled (DeVeg) plots at four sites in Pool 25 of the Mississippi River.

Nunhers represent pooled scine and popnet samples based on five sampling trips during fall 1999,

Species

Dorosoma cepedianimi

Clrenopharyigodon idella
Clyprinus carpio
Cvprinella spiloptera
Notropis atherinoides
Notropis blennins
Notropis ludibwdus
Notropiy shumardi
Notropis wickliffi
Pimephales notatis
Pimephales vigilax
Carpindes carpio
Ictabirus prnctalus
Crambusia affinis
Labidesthes sicerdus
Fepomis humilis
Lepomis macrochivus
Lepomis cvanellis
otals:

Number of Species

IFish Abundance

Shamon Index (117

Batchlown Wesl

Ralchtown Easl

Jim Crow Island

Turner [sland

Veg DeVey Veg DcVeg Veg DcVeyg Veg DeVeg
I 0 0 0 0 0 2 2

0 0 0 0 211 27 Q 0
285 3 R7 0 84 149 59 I
75 5 57 26 i 88 1387 24
30 78 0 400 5 56 75 275
J 0 0 0 I 3 &3 0

0 {) 0 0 0 | 0 {)

0 () 0 1 0 0 0 4]

I I8 0 22 102 414 3158 RO
) 0 0 U] | 0 ) U

0 0 0 2 0 I 2 3

(1 [ 0 I 0 I 0 ()

0 0 0 0 0 0 2 I
230 I 20]) | 2262 718 92 0

(0 0 0 b 0 0 0 0

2 61 2 5 0 I 3 n

0 0 0 0 0 0 I 0

Z 0 0 0 () 0 0 0

9 7 4 9 8 I [ K
627 167 347 466 2727 1459 4864 404
.52 0.52 0.43 0.27 0.30 0.58 0.40 0.1



Table 7.

Correlation analyses comparing the rank-order abundances of species collected in vegetated anc
devegetated plots at each site (sampling gears combined) in Fall 1999 in Pool 25, Mississippi
River. Correlations were calculated using all species present and including only common species.
An astenisk denotes a significant correlation in fish community structure berweer vegeated and
devegetared plots.

Site N Spearman 1, P - value
Batchtown West 10 0.33 0.326

6 -0.71 0111
Batwchtown East 10 -0.32 0.359

3 0.72 0. 172
Jim Crow Island 12, 0.83 0.001*

6 0.43 0.396

Turner I1sland i1 0.32 0.331
0

-3
=
o
t




Table 8.

Mean (= 1SE) abundance for common species collected in vegetated (Veg.) and devegetated
(DeVez.) plots at Baichtown West. Baichiown East. and Turner [sland in Fall 1999, Pool 25.
Mississipp! River, The null hvpothesis that no difference in species abundance existed berween
vegetated and devegetated plots was tested with a Mann-Whitney U- tesi. An asterisk (*)
denotes 2 significant difference.

Species

Veg. Plot

Cyprinus carpio
Cyprinella spiloptera
Norropis atherinoides
Nomropis blennius
Nomopis wickliffi
Gambusia affinis

Lepomis humilis

) 28,75 (52.46)
395.0 (330.69)
27.5(17.14)
28.0 (27.50)
1053 (1052.5)
696.25 (522.76)

1.75 (0.63)

DelVeg. Plot P - value
38.25 (36.92) 0,049*
33.75(18.05) 0.049*
202.25 (82.27) 0.049*
0 0.121
43.0 (23.03 0.515
[80.0 (179.33) 0.049*

19.0 (14.09) 0.046*




Lh o i) -
Tahle 9

Results of two-way ANOV A tests examining the effect of Plot (vegetated or devegerated) and
Site on hzbitar parameters at four siies in lower Pool 23, Mississippi River in Fall 1999. An
asterisk denotes significamt (P < 0.03) differences.

Independent Effect F - value P - value
Vanable
Depth Piot F,:=0.081 0.432
Site F-2=123.018 0.00}*
Temperature Plot Fi3=0.12 0.751
Sie F:3=1337 0.025%
Dissolved Oxvyen Plot F,3=8.025 0.066
Site F;;=8.051 0.06
pH Plot F,5;=1918 0.26
Site F3!3 =3.84) 0.149
Conductivin Plot Fi3=0479 0.538
Site Fi:=1277 0.423
Turbidity Pict Fy3=4.764 0.117

Site F;_3=3.43 0.169




[abic 10,

Tlabital measurements in vegelaled (Veg) and devegelated (DeVeg) plots at four sites in Paol 25 of (he Mississippi River. Mcans
(ranges) are based on five sampling trips during fall 1999, Only ranges are provided for pll and conductivity.

Batchlown Wesl

Veg

Waler Depth (cm)

Temperature ("C)

Dissolved Oxygen (mg/L)

pll
Conduclivily (Jumhos/cm)

Turbidity (NTUH

44.4
(38.0-47.0)

22.0
(18.6-27.9)

5.9
(2.23-10.4)

7.9-8.7
400-450

Gl.o
(15.5-100)

Balchlown Fast

Jim Crow Island

Turner lslamd

DeVeg Veg DeVeg Veg DeVey Veg DeVeg
42.0 53.5 55.2 273 28.5 24 .R 27.4
(34.0-46.0) (49.0-57.0) (53.8-58.0)  (25.0-29.0) (25.0-31.5) (20.5-27.0) (20.0-32.0)
22.2 20.6 21.2 23.1 23.2 21.9 214
(17.1-29.5) (16.3-25.0) (17.2-25.6) (17.4-31.0) (16.7-32.1)  (J7.3-28.1) (16.7-27.2)
L1 2.5 5.6 8.7 10.2 (.7 0.0
(6.1-9.8) (1.4-3.5)  (1.4-7.9) (0.2-11.4)  (5.9-12.4) (3.0-12.8) (6.3 LAy
8.1-8.7 7.4-8.0 7.8-8.4 8.2-9.0 R.0-8.7 7.8-8.8 8.3-8.8
400-460 300-447 300-441 350-468 400-476 350-450 00-410
64.6 17.5 48.9 20.7 56.9 674 RI.6
{46-100) (5-43.5) (23-67) (4-47.5) (R-100) (40.5-100) (3 1-100)




Table 1),

Comparison of fish collected by scining iy the vegetated plot (VegPlot) and devegetaled plot (D1Mot) to collections al the deeper edge
al'the vegelated plol (Veglidge) and devegetaled plot (@LEdge) at Batchtown Cast and Batchtown West, Pool 25, Mississippi River.
Dala are summarized from live sampling (rips in 1all 1999, except for @Edge, which are based on three samipling Inips.

Batchtown Last Batchtown West

Species VegPlol  Veglidge Plot DEdge Vegl'lol Veglidge Gllot  Olidge
Dorosoma cepedianim 0 0 0 0 0 | 0 _—0
Cyprinus carpio 79 0 0 0 177 5 0 i
Cyprinella spitoptera 3 353 26 0 33 47 2 0
Notemigonus erysolencas 0 0 0 0 0 | 0 ()
Notropis atherinoides 0 400 349 3 16 95 37 "
Notropis blennius 0 K 0 0 0 0 0 0
Nuotropix Tndibundis (0 1 0 0 0 0 0 )
Notropix shoanerdi () 0 | 0 0 0 0 0
Nortropis wickliffi () S 3 2 0 10 4 0
Pimepluies notatus ) | 0 0 0 0 (0 0
Carpiodes carpio 0 I ! 0 0 () I 0
Cleonhusio affinis 131 4 1 0 88 12 ] ]
Labidesthes siceulus 0 0 6 0 () 0 0 0
Lepontis cvanellis 0 0 0 0 2 0 0 0
Lepomis hnmilis 0 2 0 1 1 21 3 )
Tolals:

Nuomber ol Specics 3 9 7 3 O 8 0 |

Fish Abundance 213 170 387 6 417 189 AR 19

Shannon Index (J17) 0.32 0.36 0.18 0.47 .60 0.1R



Table 12.

Fish collecied by boat electrofishing 1rom the Batchtown State Wildlife Management Area | 298§-
1999, Pool 25, Mississippi River. Numbers are based on 1-1.2 hrs of elecurofishing in 1999 and
1998. respectively.

Common Name Scientific Name Oclober 1998 October 1009

Gizzard Shad Dorosoma cepedianumn 144 14)
Common Carp Cyprinus carpio 17 2
Emerald Shiner Notropis atherinoides 5 0
River Carpsucker Carpiodes carpio 12 1
Smallmouth Buffalo Ictiobus bubalus 20 13
Bigmouth Buffalo Icriobus cyprinellus ] ]
Black Buffalo Ictiobus niger 4 6
Redhorse Moxostoma sp, 2 0
Channel Catlish Jetalurus puncratus i ]
White Bass Moreone chrysops ) 0
Bluegill Lepomis macrochirus 4 0
Orangespotted Sunfish Lepomis humilis 4 |
Warmouth Lepomis gulosus I 0
Freshwater Drum Aplodinotuy grunniens 2 0
Number of Species 14 8



Table 13.

Fish collected by boat eiectrofishing adjacent to the vegetation on Jim Crow Island (JC) and
Turner Island (TR and on the nverside 1 SR) and backwater siae {SB) of the rock reveument on

Stag Island in October 1998, Pool 23, Mississippt River. Effort ranged from 30 -13 min.

Common Name Scientific Name 1C TR SR SB
Shortnese Gar Lepisosteus platosiomus U 0 0 |
Skipjack Herring Alosa chrvsochloris 0 2 1 0
Gizzard Shad Dorosoma cepedianum 14 88 6 25
Common Carp Cyprinus carpio 6 10 2 1
Grass Carp Ctenopharyngodon idella 0 2 0 0
Emerald Shiper Notropis atherinoides 3 4 0 2
River Carpsucker Carpiodes carpio 1 0 0 ]
Smallmouth Buffalo Jetiobus bubalus | 0 1 2
Channel Catfish Jeralurus punctatus 2 3 0 0
Brook Silverside Labidesthes sicculus 0 0 0 2
White Bass Morone chrvsops 0 4 0 0
White Crappie Pomoxis annularis 0 0 0 2
Warmouth Lepomis gulosus 0 0 0 =
Bloegill Lepomis macrochirus | 4 4 14
Orangespotied Sunfish  Lepomis humilis 0 2 0 8
Freshwater Drum Aplodinotus grunniens 2 4 2 6
~umber of species 8 10 6 /8



Table 14. Spring 1999 fish collections from 7 sites socated in lower Pool 25, Mississinpi River.
Sites were sampled from §-20 June, 1999. Numbers represent YOY' fish unless scparated by a
colon (YOY .Adulr). Residual vegetation was present at Batchtown West (BWesi). Batchiown
Last (BEast), Jim Crow (JC1i. and Turner. Additional collections are summarized Som the
Batchtown Boat Ramp (Bramp). Stag Island Siough (Stag!, and Swag 1siand Border (Border).

Species BWest BEast JC  Turmer BRamp  Stag  Border

Lepisosteus osseus* -
Hiodon alc.oides -
H. rergisus
Dorosoma copedianumn*
Camposroma anomalum
Cwprinella spiloptera
Cyprinus carpio*
Hybognathus nuchalis*
Hyvpophthalmichthys nobilis - 12 -
Macrhybopsis hyostoma - - - - -
M. storeriana - - 0 65
Notropis atherinoides 0:9 4:21 25:6  47:3) . ]
N. blenntus* - - | - - -
N_dorsalis - - -
N. hudsonius .
N. ludibundus -
N. wickliffi 0:11
Phenacobius mirabilis -
Pimephales notarus .
P.vigilax g.!
Semoiilus atromaculatus™ . -
Carpiodes sp.* . 4
Cycleptus elongatus - -
Ictiobus sp.* 2
Moxostoma sp.* . ] -
Jetalurus punciatus - - 0:1 - 3
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Morone chrysops* - -
Lepomis humalis* s 4
L. macrochirus*® - -
Microprerus salmotd:s* - - - -
Pomoxis annularis* -
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P. shumardi
Stizostedion canadense = z

Aplodinotus grunniens™® - 2 ] - 63 - - -

Number of Taxa: 10 i3 2

Vas

22 = 0 14

* Denotes species reported to utilize vegeration for snawning and: 7~ nursery habitat. Determinanons are from Becker
(1982 ). Hollanc and Huston (19851, Janecek (1988). and Ewzr and Swarmes (1093,



Table 13.

Warter quality data corresponding with fisiv collections ai 7 sites in lower Pooi 23, Mississippi

River. from 8-2( luns. 1999

Site Temp. DO pH Cond. Turb.
*C) (maOA/L) (umhos/cm)  (NTLU)

Batchtown West 25.7-26.2 6.2-3.8 7.8-8.3  420-440 69

Batchtown East 24.2-25.8 6.2-3.5 7.4-8.0  400-310 87

Jim Crow 24.7-27.9 4.8-9.2 7.5-1.9 430-440 42-34

Turner 25.3-27.3 5.8-6.5 7.6-8.5 423-430 49-71

Batchtown Boat Ramp 26.5-31.3 §.9-12.0

Sag Is)and Slough 25.8 79 6.8 430 28

Siag Island Border 234 6.2




Table 16.

Late spriny‘summer 199¢ fish collections from the slough on Jim Crow Island prior 1o (Pre-
Drawdown) and following (Post-Drawdown i maximum drawdown it lower Pool 25. Mississippi
River. Pre-Drawdown data are combined {rom three sampling irips (8.15.20 June 1999).
Numibers represent Age-0 fish unless separated by a colon (Age-0:Adulr), No designatior. was
attempted for wesiern mosquitofish.

Species Pre-Drawdown Post-Drawdown

13 July 13 August
Lepisosieus osseus 27 2 0
Hiodon rergisus 13 0 0
Dorosomu cepedianum 745 7 0
Clenopharvngodon idella 0 0 505
Cyprinella spiloptera 11 0 0
Cyprinus carpio 14 0 1050
Hypophthalmichthys nobilis 12 0 40
Macrhybopsis storeriana 70 0 0
Norropis atherinoides 23:6 135 )
N. blennius ! 0 0
N, hudsonius J 0 0
Nowicklifji A7 u 0
Pimephalcs notatus 0 3 0
Carpiodes sp. 4 4 l
letiobus sp. 28:1 33 0
Moxusioma sp. 1 0 0
Ieralurus punctatus i Q 0
Gambusia affinis 107 182 33
Morone chiysops 20 U (0
Lepomis humilis 3 18:4 0
L. macrochirus 3 0 4
Pomuxis annularis 0 2 ()
Pereina phoxocephala 1 0 0
P. shumardi = 0 0
Stizostedion canadense ] 0 0
Aplodinotus grunniens 211 1 o

Number of Taxa: 14

tn



Table 17.

Fish coliecied by miscellanzous seining in lower Pool 23, Mississippi River. The riverside
sandbar on Jim Crow Island (Jum Crow Sandbar) was sampled on 13 Julv 1999. The side channel
east of Tumer Island (Tumer Side Channe!l) and channel traversing Batchiown (Baichtown Side
Channel) were sampled on 7 Julv 1999. Numbers represent Age-0 fish unless separated by a
colon (Age-0:Adult). No designation of age was anempted for western mosquitofish.

Species

Jim Crow
Sandbar

Turner

Side Channel

Baichtown

Side Channe!

Hiodon tergisus

Dorosoma cepedianum
Campostoma anomalum

Cyprinella spiloptera
Nomopis atherinoides
N, blennius

N. dorsalis

N. hudsonius

N. ludibundus

N. wickliffi
Pimephales notarus

P. vigilax

Gambusia affinis
Labidesthes sicculus
Morone chrysops
Lepomis humilis
Pomoxis annularis
Ammocrvpta clara
Snizostedion canadense
Aplodinotus grunniens
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Figure 1. A theoretical depiction of Environmental Pool Management (EPM) in
Pool 25, Mississippi River.
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Figure 3. Summer hydrographs for lower Pool 25, Mississippi River in 1997, 1298,
and 1999. Daily stages were obtained from Lock and Dam 25 (Upper) Winfield, MO.
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Figure 4. Mean abundance (N = 4) of fish collected using two capture methods
from four sites in lower Poot 25, Mississippi River. Error bars represent + 1 SE.
No significant difference was detected between means (two-way ANOVA, P = 0.203).
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Figure 5. Relative abundance of the sight most abundant fish species in
vegetated and devegetated plots in Fall 1999. Data are based on combined
samples collected with two gear types and at four sites in lower Pool 25,
Mississippi River.
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Figure 8. Mean water temperature on five sampling dates in treatment plots at

four sites in lower Pool 25, Mississippi River. All N'= 4 and error bars represent
+ 2 SE.
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Figure 7. Mean dissolved oxygen concentration on five sampliing dates in

treatment plots at four sites in lower Pool 25, Mississippi River. All N = 4 and
error bars represent + 2 SE,
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Figure 8. Mean turbidity on five sampling dates in treatment plots at four sites
in lower Pool 25, Mississippi River. AllN = 4 and error bars represent + 2 SE.
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Figure 9, Dissolved oxygen values on five sampling dates in 1999 from
treatment plots at four sites in lower Pool 25, Mississippi River.
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Figure 10. Summer hydrograph for lower Pool 25, Mississippi River in 1993. Daily
Stages were obtained from Lock and Dam 25 (Upper) Winfield, MO. Vertical
dotted lines indicate dates (month/cay) the slough on Jim Crow Island was sampled.




Appendix E.

2000 Progress Report — Middle Mississippi
River Pallid Sturgeon Habitat Use Project.
Southern Illinois University — Carbondale,
Fisheries Research Laboratory and
Department of Zoology.

Middle Mississippt River Pallid Sturgeon
Habitat Use Project: Supplemental Report
on Bendway-Weir Field Use by Pallid
Sturgeon. Southern Illinois University —
Carbondale, Fisheries Research Laboratory
and Department of Zoology.
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INTRODUCTION

—he U.S. Figh znz Wild_:Z=s Zervice &s endzncered Zn 1887
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understancing ©Z the basic bicliogicel characteristics of the

The presert study, funded by ths U.S. Fish and WildliZe
Service (USFWS) and U.S. Army Corps o EIngineers (USZCE) and
recommended with high priority by the Centrzl States Pallid
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Recovery Plzn's Primery Tesk 3,2.1, Conguct field
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ing tThe e¥e: zryounl The spawning site,

large River Hebitats and Their Utilization by the Pallid

Sturgeon

The bottom-dwelling wellid stuorgeon opreisrs lzrge,

movemencs of pallid sturgeon. Clancey (19%0) tracked the

movements of six pallid st rgeor in the Missc:iri River near

Fort Peck and down stream of the Yellgwstone River Zsing a

combination of radio and sonic telemetry. Two fish caught
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crzvel bzr ["gravel zngé rock with soms large rocks in deaper
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3.30 m, &~d bottom current velocities rangiry between O
o 1.37 m/s wizhn a mear (0.65 m/s. They zppezred -—o Lte sanc
end avoicdzd grave_-cobble substrates. They ranged zs Zar &s
321.2 km 2nd moved up to 21.4 km/d. Zremblett (.996)
characrerized the macrohebitat of pzllid sturgeon &as
"siruous cheannels with islands or a2lluvial bacs present.”
During spring znd ezxly summer cf both 1853 and 1894 he
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Sotn Thne Missies:iproo znd Missouri Rivarzs havs bzzn
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Zlood-centrel reservoirs. The lower reach of the Missour
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Mississipp: River are ZIrse flowing, but becth nzve been
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Strezuss’s linesar seliectlvity index (L) was chosen ¢

gxzmine habitat selection by pallid sturgeon in the Middle
Mississippi River. Strauvss’s inde: was more desirarls than
otnsr poriler selec:iivity indices, such as Ivlev's
elecZivity index, because it is not as susceptit’le to

szmpling bias wnen the hakpitat type represents a saall or

m_nate proporTion of all availaklie habitzts (Lechowlic:

1982). L, velues (Strezuss 19278) were celculated for =ach

where L, = lLinear index va2lue, >, = preoportiocn of ith

sglegTion ocgurring. sScsitive numbers represented Dositivs
selestion, G6r se_&ction ISy, the ¢iven hebitzet while
negEtive nUmbars Teprssentsc nags.livs felectichn, OF
sclection sgelinst,; the civen hab.zat T¢ asTermans
Sivagring of gelesezion 2oy szch hekiroar, - wralues were
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CEEBRTEY m——mer® A GELRELSTNE SUMSETIZTE OVDE; sRTSHDL IO
csllect sturgescn egos cduring the spawning season using a

he site is loczted on tThe western shore (Misseouri

Shore' ci the Mississippl River directly below thz zutomcbils
rridge gt Chester, Illincis. During vear four of this study
substrate was sampled on two separate cay: once in spring (22
Zoril 1899) end once In early fell (27 Octobsr 1928). T-e

1l subsirate sample was takern cue Lo cecncern, exiress=d by
The Lonc Terrm Resource Monltoring Program (LTRM2) steif at

Ceve Girardeslu, Missouri, thzt the site michtT be cverburdened

.1 FU KEVD on 27 Ociozer 1882 st

n

by sznd at low river stages |
Cheszter, Z1linnis). T“he substrate was sampled using the gezax
described eoove. On botn sccasions thrzs ¢Xags of

approximetely 50 m were made within the purported site zngd the
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nesh Tag. Ths Zebris collscted in the fag was examined upon
retrieva. I the zpperztus to dazermine whether eges were

present. Each day cof ZJrsdge szmzling covered & ot
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Iy

1l e &t
n zadition samples of fish rresert over the pifztive
speawning sits were co_lectzd on the sars days using a2 trammel
met. AT least three successiu. drifis were made with the
remmal net. Each drift covered approxirziely 100 meters.
The “rzcmel net was 50 ters long with z 3& =m bar mesh
multifilament inmer penel and a 254 mm bar mesh mu_tifilzment

cuter panel., We had schaculed te neve the U.S. EArmy CTorps of

g - - - - - —— - -} - P — - -

Engneers col_ect bathvmetric dztz at the gzme Time as these
- - 3 - —_— - b -~ T i

samp_=2s wWers ccollected, Lowever, The water deptls at the sit

Resulits
Gozl 1 - Hexizzt Util-zation and Movenents of 2dult Pallad

Eturgeon In the Middle Mississippil River

Ng eczitionel palligc stirgeson Wers ghizineld Zronm
(3 e S j :
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tr¥esent, and other liight debris <o collect within the
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: : €5 wile raised Zor vear 5 T
STImLlate Tie commercizl ITishess TO Collect mers szuzgson
LWo CThoasr pallif STUuXcecon ware sXamined not oot
e e = I —'\-1 ot e e 1A t',.‘ L L PR
ZNBianNTe WLTA SOonRLC TIENSRITLETS due O DLy SHally EILTE
- = = S ] . =
(Tzbl=2 Z). Omne oI these Iigh 2zd a &zzr =zt Tr=2 Dess ¢f T-e
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lel= pecztorzl fin, buat none carried z Misscuri Depzrimant oI

Zonservation (MDOC)
crasumedly Irom the

£loy zagged ezch c¢:2

Qa
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n their pectorzal

yer since no tag was ¢bserved,

These were MDOC's

=

the pallid sturgeon stocked. The scars
ins were Trobably causecd by a “leoy tzg,
we cculd not cenfirm

tocked sturceon.

Con—azczg Zrom Iive gpz.lid sturgeomn were added o tThe

szudy dzta during Tear £, Including Ifour contacts with &
e - - -— —— ;- T 3 -— i = - o L oogm e

fizh !Transzitter rmumbexy 3334) identiiied as a fzmezle with

= A= - - - = - Lo - 1 v -7 . -
aygs at e time of cepture. Tre follewing analvsis i1s 2
svicosis 2 a)l reloceticon Jdatz cethered thrcouchout the Iivs
Wwiirs I ThHis groTest.
S2rlzet ~Sscciztiens

A Zetal ol 125 relosatipgns o the stugdy Iish werse made
3 P - LN SR, N ey M awa VoS
Zron Nowembexr 13; 22f o Decamser 31, 2000. Thess 153
- T e T T L e T A B e :'._...‘__\..:.,.,._...'t\,
SORTRITS WEIE gio SMEGE QUIDLAE GaViaignt DOUIS. ISgoSTXIiecs=)y
3810 piles ¢f cracking elfors were exerted during the ZIive
yEEZS ©f Tils 3TU8y TI acoomilsTe These vslozgstions. Mess
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-zalking sTIcxzT was expended between river miles Bl znd it
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(FZgure Z). This wes The portion ¢f Ins syvwldy =ztez thss
~mmrrmd pAl Ry = me mmeraereammey T = = vt =y S = T L ep— |
DO 088 2V The BT3XOE0N LI AT MEeOIITV OO TRE SslS¥ E850

mawmsseT WLZI the sTudy £ish a2ad maririce selszzcisnis.

= a St TR N fapagee] e gy R e PR T - = wik o s
foXr & &horT time duzing the lzte winier anc ezrliy sprizng ¢u

rzrigs curing high water periods in the spring. At river

Strvsy gauge the detection rzange ol the transmitters
ciminished tc less than 3 meters meking it impractical to

track the stuay £fish.
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The stucdy sturgeon were located in the MCL 38% of

reloczations. The MCB znnd WDRBR hekitzts we

5
m

used during 27

comerised peiween 1% and 9% oI 211 reloczticons (Figurs 3).
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WiTEr sszson were broken down InTe Two diiflsranc
TEmpEriTure ragimas: elow & °C znd zbovs £ °C ye:t zeslow U
C. 3Selow 4 ®C, thes study sturcscn were Iouné is
afscoiation WETh BrsrermsCcissicsing RHagvikas SaElirEs Buchi @
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ocveragll hebizat zzsociations. The WDT mecrohabitztl saw its
r2zviest use during the siurner months at 14%. The madior
hzoizTats ¢ use during the summer were the MCL (26%), MCE
(3&6%', Z7T2 (8%), &nd the WDB arzes (13%) (Figure 8).
Mzximum water depths at the point of re.ocations coula
e inpertent as pallid sturceon zre generally considered o

be & bentric species. The study sturgeon were found in
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locations with water devths ranging fro
They were Ifound most often (88.8% of 2ll relocetions; n=137:

in weter with maximum depths Zrom 3 to 12 m (Teble 4).

Izurcecn were most commonly found (37.4% of relocations) &t

desins rargcing Deitweesn 6 znd 9 meter (table 4). The stucy
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sTurgecn vere primarily Iound in the MCL ang MCB henitais;

wheze gapths In Chese rznges Zrs comman.

Tilty-Iive substrzie samples wese tzken 2T points whsrs
Pallid sturgson were reslcocated, Study fish were Ifound cover
sznd suzstrates 81.85% of thes Time (n = 43) (Tzzls E).
Szorgeon wers Iound over sznd/gravel subsctrztes £,1% ¢ ke
Ttine (n=%)., Tish were loczted over mud/sil: zubstrstes 3.53%
eI the Time mn= ). The mszn surfzces veloCliyv mEasSuraEmsnc
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3 range beTwsss cornfescptive tracking Trips. =

TILLTITr, Si¥ sTucy Iish weoe naver rselgcetel =nd seven
JIner sTudy Zish wers rsloczted fswery Thzn —wo Times. Thesz
Ilsh may nhave died, movsd ouzside the sTiiy Bres, oOr
remzined in inzccessille erzas and should be considared with
czrz when examining the observed home rznize dzta.
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cngest period of czntact on 2 iflsh to cate
was Zish 2237 =t &pproximeately 19 moninhs Figure 13). The
ckserved movements of each of these fish are depicted in
figures 14-34. Figure 235 provides dzily aischzress Zrcam ]

s

Jentery 1396 through 31 Decemder 2000 of “rhe study period.

Gozl 2 - Observations on habitat of sturgeon spawning site
near Chester, Illinois
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abples. Sampling with the benthic egg credge produced no

zish eggs, sturgesn or otherwise, Zrom this site during Spring
2320. The two most zbondant species cizivred on sssccolstion
with the site werza =hoVE. nOse STUXgSSH 2nT TITrer ZEIp sucks:.
Nz pallid stuxgech wers castiyed (Tazls 8'.



Discussion
Goair I - Hazbi%at Utilization and Movaments of 3ddult Pzllad

Sturgeon In the Middle Mississippi River
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lowex velocities than the MCL and MCB areas that were more

commonly used than the WDB hazitat during the other sezsons.
It should be ncted, however, that if this is the czse, study
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riverine conditions in his sUTZdy eresz ranging rcli nesr-
oristine stretches of the Yellowstone to more lentic

stretches of the Missouri thzi have peén impacted by Foo:

movenents and home ranges may be beneiicial for sturgeon eés
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in the MMR is extreme_y uniform z2s the river hazs bsen higrly
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summer mohths [(Mzrch through July) were varizble, with 2 Zew
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Table 3. MerisLic and Marphomelric measurements, and Characler index (Cl) values f[ur
pallid slurgeon and pulalive hybrids captured in Lhe Middle Mississippi River during Year
5 and nol implankted with a sonic ktransmitbter. All measuremenks are in millimelesrs and
grams. OB = oulber barbal mean length, IB = inner barbel mean lenglLh, HL = heuad lenglh,

MIR = moukth Lo inner barhel distance, and IL = interrostrum length.

Stmndg{d__"aéléﬂg_ _ I'in Ray CouﬂLs Venlral

LengLh (mm) (g) Cl OB/IB HL/I1B HL/MIB IL/IB IL/MIB Anal Dorsal Scules

~ 559 725.7 =-1.58 2.04 7.35 5.00 2.98 2.43 39 27 Nore
502 635 0.06 1,40 5.16 S.16 2.13 2.13 36 23 Few
618 952.5 -1.46 1.70 6.59 538 3.07 2: OE 37 29 Few
669 007.9 -0.51 1.73 2.55 2.68 2.28 2.39 37 24 Few
091 -0.35 1.79 5.11 341 2.05 2.00 35 24 Many
633 1224.7 =-0.39 1.71 4.56 5.00 1.85 203 3/ 25 Many
699 -0.55 1.58 4.89 5.94 2.07 2.51 36 26 Many
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Introduction

Tris report supplements the ZI:indings reported Ior Goao
1, CUkbjective in Ti2 MIddle Migsissipopi River (MMR) Pgllid

Sturgeor =zbitat Use Project vear i_ve annuzl pericrmance
vyeport (Sheenan et 21, 2001). Specifiically, this supplement
reporcs our Zindings in regard to pallid sturgeon use of

river reacnhes with bendwayv weirs in them.

Methods
Goal 1 - Habitat Utilization and Movements of Adult Pallid
Sturgeon In the Middle Mississippi River
Daca describing lozz-ions where we found pallid
sturgeon in our habitat use study (Sheshan et al. Z0C1l) were

-

re-znalvzed to calculate & Strauss's inear selectivity

m
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=
i
®
X

‘ndex (L.) (Strauss 1872) valu

rezch=2s located 3ia the studs area. Tre ftormula used for I

wp T E - D
where 1: = linear iIndex value, ¥, = proportion of pallid
STUrgson locztéed witnin river reaczes with bendwsy-wsix

fielas, and p; = Droportion 22 ziver miles occupied by

sendweyv-weix Ilelis in th2 semgi_e area (sce below Zor

delinezzicon of o2 sarple avea), T, wvaluss can rangfe Irom

—d



proportion ©0f use 0f rivsar reaches wizth bendway-weir fields
py pallid sturgeon was signilficantly different irom the
proportion o bercway-weir rfield river reachesz available in
the stretch of MMR studied.

Bencdway-weilx location and cons-ruction dates were
opteined Irom the St. Louis District U.S. 2Arxmy Corn of

Johnston, MVS), so thzt bendway-

144
=
e}
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Ity
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w
+
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e
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weir Iields could be delineated in space &nd time. For ths
purpose of tRhis znalyszis, the pallid sturgeon roca-tions daca
cset was rsz.ricted to th.e portion of the river tra- re-eived
the most tracring =ffort, River Miles 94 to 123 (Fi
_n other river rezcnes wohsre bendwav weirs are found, we do
oot believe we had sullicient sampling (i.e., trsc:iing)

gifcrz over 2l Times ¢I the year To examine this guestion.

11

Tz wers counted as$ deing in a bendway-wely fleld
wily @liler Ui dale Lnas & walr Iield was constructed There

&¥Ye two Dbesnawav-wsir Zields within this stretcnh of ziver, 8c.

Genmevieve [(constracisd during September 1237) aznd Kackaskia

(constructed during January and February 1283). Tnese flelds

ctal Z.I miles ¢f the 20 ziver miles a-alyvcad., Pelilid

!

(85



sturgeon Iound anyvwhere within thzt 3.1 milss were considered

<0 D8 UBLAINg JIeOdwaW-WELIE ZTIWer Ire&cies; Ssinrce TIhsse
STructures 2ZIsCtT ThE enItirs CXQse-3ectiocn ol the raivaer

channel.
Tre lineer selectiviny 1adex (L:) valusz Zor bendway-welir
- . . N

eid rivex reaches wzs compared grehrnically wich L. wvalues

reperied for other nzbitat types idenatified within cthe MR

see Sneenan et al. 200l). The habicat types were BuwW =
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Results
Goal 1 - Eabitat Utllization and Movements of Adult Pallid

Sturgeon In the Middle Mississippi River (addenda)
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Abstract

Fish sampling in a deep-water, hgh velocity, environment 15 extremely difficult.
Cenventional techniques such as electro-fishing and nefting have been fimited 1o depths
generally less than 7 meters and velocities below | meter per secand.

The goal of our study was (o sample a bendway weir field on the Mississippi River to
assess the effects of the weir field on the fishers  In a bendway weir field, depths can
exceed 20 meters, and velocities can excezd 3 meters per sccond, making conventional
sampling techniques inefficient.

A 152-meter section over a bendway weir field was blasted using a series of 3.4 kg
churees of T-100 binary explosive. Prepuaration for the blast (placing charges and catch
nets), took approximately 6 hours. A total of 217 fish wus cuptured. representing 12
different species. Freshwater drum (Apludinotus grunnier:s) dominated the catch
compnsing 35.3% of the total caich. followed by gizzard shad (Dorosema cepediwium)
(27.2%)). and blue catfish ({cralurus furcatus) (16.6% ).

Introduction

Bendway weirs (Figure 1) are Jow-level rock structures designed 10 create a varnety of
improvements to the navaigation channel in the bendways (corved reaches) of large river
systems. They consist of a series of submerged rock dikes (> 3m below the low water
ref{erence plane) constructed around the outer edge of & river bend. Each dikes 1s argled
30° upstream of perpendicular o diveri flow, in progression, toward the inner bank.



The structures are designed to redistribuic flow and sediment within the bends o reduce
or eliminate dredging requirements in niver bends by controlling point bar development
(Davinroy 1990). The redistnbution of flow produces safer navigation condivons and
has significantly reduced the number of accidents in each bend (Davinroy et al. 1998).
The channc) bottom aflected by the dikes s icreased structure and hvdraulic variation,
both posnive changes with respect to aquatic habital dyversity in the river bends. A major
challenge that faced fishery biologists was developing a methodology to sample fish
populations within the dynamic and turbulent bendways. In 2 bendway weir field, depths
can exceed 20 meters, and velocities can exceed 3 meters per second, making
conventional fish sampling techniques inefficient. Fish sumpling in such deep-water,
high velocity. environments 1s exiremely difficult.  Convenuonal techniques such as
elecwrofishing and netting have been limited to depths eenerally Jess than 7 meters and
velocinies below | meter per second.

A deep-water sampling group was [ormed, made up of various interagency members,
mcluding the U.S. Army Corps ol Engineers, the U.S. Fish aad Wildlile Service. the
Missoun Department of Conservation, the [linois Department of Natural Resources. and
the University of Southern Ilhnois Department of Fishenies. The eam, compnised of
engineers und fishenes biologists, developed a deep water samipling strategy that included
a combination of hydroacousiic surveys and blast fishing (Davinroy et al. 1998).

The use of explosives 10 collect fish is not considered a "standard" fish samphing
technique in the United States (INielsen and Johnson 1983). However, explosives have
been successfully used 1o conduct fishery surveys in @ number of different aquatic habitat
tvpes (Table 1) and have been found effective in large nver systems where sampling is
difficult vsing conventional techniques {(Forbes and Richardson 1913; Avereit and Stubbs
1962; Hesse et al. 1979; Rasmussen et al. 1983).

The goal of our study was 10 sample a single weir at Price Towhead weir field, a
bendway weir field on the Middie Mississippi River. to determine the species
composition at the hendway weir using both hydroacoustcs and blast fishing. The
hydroacoustic survey was conducted 10 provide quantitatve information on fish numbers.
location, and size: however, hydroacoustics does not provide information on the species
being observed. The blast Survey was conducted to idenufy the lish species present at the
bendway weir. thus complimenting the hydroacousuc survey.

Materials and Methods

On 20 Sepiember 1995, a 152-meler section over a bendway weir (Mississippi River Mile
30.0) @t Pnce Towhead weir field was surveved with explosives 1o document fish use.

Explosive. IBLAST (Coastline Environmental Services Lid 1986). 2 fish mortahity
model, was used to determine the explosive charge size required (o kill fish within 30
meters of the blast. The calculated charge werght was then increased by /3 (0 ensure
mortahity. Fish sampling blasts utihized 3 4 kg charges of T-.00 Two Component (gresn

| ]



stick) explosive und initiated by two Atlas #8 instantaneous electnc blasting caps. Slurry
Explosive Corporation’s T-100 Two component 1s a water-resistant, Cluss A. mgh
explosive with a 1.6 relayve bulk suength equivalency to ammontom murate and fuel oil
(ANFOQ). It has a detonauon veiocity of 14 meters/second and a density of 1.27 ¢/cm3
(Slurry Explosive Corporation 1991).

A 12.2 mm stee] cable was attached to a 680 kg anchor and a buoy on the other end of the
cable 1o keep the line taut. Five sticks of T-100 were attached to the cable 1.2 m above
the anchor. Two blasting caps were attached to each explosive charge. A kill area of
30.3 by 91.5 m was divided into five cells of 30.5 (upstream-downstream) by 18.3 meter
cross current. An anchor/charge system was placed af the center of each cell. Thus. five
3.4 kg charges were set in place on 18.3 m centers along the center of 30.5 m upstream-
downstream areas (13.2 mi downstream of the weir toe) using a crane operated from a
work barge.

Fish Recoverv. Six chase boals and sixtv-eight catch nets were used to capture fish.
Each chase boat had a minimum crew of three, a boal operator and two dip netters. The
catch nets each had a 1.2 m diameter opening and either 4.7 mm or 18.8 mm inch mesh.
The catch nets had a bndle wath & swivel chp to keep the net from fouling in the current.
Cateh nets were fastened to a 12.5 mm steel cable was attached to a 680 kg anchor and a
buoy on the other end of the cable o keep the line taut. Cutch nets were at 3. 9, and 15
meters above the anchor.

Convenuonal Fishery Survev Methods. On September 26, 1995 trotlines, gillnets, and
hoop rets were deployed at Price Towhead bendway weir field for approximately 24
hours. Two 91.5 m trotlines, each with 50-hooks baied with cut shad were set paraliel 10
the shoreline at River Mile (R.M.) 29.8 and R. M. 29.6. Two 45.7 m gilinets were set.
The first was set below the weir, parallel to the shoreline at R.M. 30.! and the second was
set at R.M, 29.8, parallel and downstream of the weir. Three hoop net sets, each with 4
hoop nets. were set at R. M. 30.5,5. 30.5 and 30.3, paralle] 1o and downstream of the
weir. Each hoop net had a 1.2 m diameter mouth, two hac 37.5 mm mesh and two had
18.S mim maesh,

Resulls

Aotal of 217 fish wus captured using blast lishing. representing 12 different species
(Table 2). Freshwater drum (Aplodinorus grunniens ) dominated the catch. comprising
35.5% of the total catch, followed by gizzard shad (Dorosoma cepedianum) (27.2%). and
blue catfish (Ieralurus furcaws) (16.6% ). Mid-water caich nets and surface collections
produced similar total numbers of fish collecied. Ninety-nine specimens of ten species
were vollected in catch nets and 118 specimens of eight species were dip netted from the
surface ("floaters”). Species composition differed by capture method (Table 2. Fygure 2).
Four species. shovelnose sturgeon (Scaphirhvnchus platorvnchus). skipjack hernng
(Alosa chrysochloris), stonecat (Notwrus flavis) and freckled madiom (Nowrus
nocuumus). were collected only in the mid-water catch nets. Two species. carp (Cyprinns
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carpio) and smallmouth buffalo (Jeriobus babaluy). were collecied only in the surfuce
collections. The mid-water catch nets were more effectve than surface collecting in
samphing eizzard shad (38 vs. | specimen) and blue catfish (24 vs. |2 specimens). while
surface coliecting was more effective in collecling freshwater drum (73 vs. 2 snectmens .

The total length of sl) fish captured also varied by capture method. Ninety-two percent of
the fish collected (floaters) from the surface by chase boats were ¢reater than 200 mm
Lotal length. while 100% of fish co'lected in catch nets were Jess than 200 mm total
length.

Two freckled madtoms and two stonecats were captured in the mid-waier catch nets.
Both of these species occupy the interstitial areas of the rocky habitat along the river.
Apparently. these two species were dislodged from the rocks by the blast.

Conventional fish collection techniques (e.g., trotlines, gill nets, and hoop neis) captured
eleven fish specimens representing 7 different species (Table 3). Cne blue catfish was
caught on the two troutlines. Four specimens of four species (1 gizzard shad. 1 carp. |
paddiefish. 1 sturgeon) were caught in gill nets. Three specizs (3 flathead catfish, 2 hlue
catlish and 1 channel catfish) were captured in hoop nets,

Discussion

Hyrodaccustic studies (Kusual and Baker 1996) have indicated that bendway weirs cail
increase the local abundance of [ish in affected areas of the river channel by
approximately two-fold. Kasul and Baker (1996) conducted a pre-blast hvdroacoustic
survey of 1the of the test weir tn the Price Towhead weir field. They detected 38 fish in
the area surrounding the weir and estimated the density of fish surrounding this weir at
2.003/ha. approximately twice the mean densitv of ish obtained from the entire weir
field (984/ha). Fish were found throughout the water column from near surface to near
bottom. More fish were detected along the channel-wurd ha' ('of the weir than ulong the
shore-ward half. Inspection of echo detections also suggested that in 6 of 8 passes over
the weir. fish were more often found immediately downsueam of the weir than
immediately upstream of it.

Fish detected in the pre-blast hydrcacoustic survey (Kasual and Baker 1996) vaned in
size from approximately 3 10 96 cm. Eight echoes of fish that ware approximately 50 cm
or larger were all found on the downsiream side or downstream base of the weir. Blast
fishing produced four species: blue catfish. channel catfish, drum and buffulo that cxceed
50 c¢m total length.

Compunsons of fish densiues (number of fish per ha) between the hydroacoustic survey
and the blast survey are impossible. Fish monality is species specific (Ogawa et al. 1978:
Tcleki and Chamberlain 1978: Guertner et al. 1994), size specific (Yelverton et al. 1975).
and undoubtedlv depth specific. Because cach of these factors can affect fish mortality.
the kill radius for the test blast was not precisely known making it impossible 1o calculate



fish density ai the weyr. 1f 100% fish mortality ocecors within a measured area (1e.. a
small pond. lake. or netied off area 1 a larger lake. siream. or canal). then calculaung fish
density would have been possible. However, the use of nets to completely enclose a
measured area at the 1est weir was impossible because of the water depth and high
velocities.

Published. incidental observatons indicate that the number of dead fish floating on the
surface immediately afier an explosion does not represent the total number of fish killed
(Brown and Smith 1972: Coker and Hollis 1950: Gitschlag 1997; Ferguson 1962: Fiich
and Young 1948; Indrambarva 1949: Keamns and Boyd 1965: Knight 1907). The
proportion of “floaters” to the actual number of fish killec is species specific. but has
never been documented. Tn this study, species composition differed dramaucally with
respect Lo the location of fish capture. Four species were collected only in the mid-water
nets while two species were collected only in the surfuce collections. The mid-water nets
were more elfective in sumpling gizzard shad and blue catfish, while surface collecting
was more effective in collecting freshwater drum. These resulis indicate that researchers
have to sample the surface (flou.ers), water column, and in slack water, the stream or like
botlom to obtain a total picture of species composition and density.

Conventional fish collection techmques (e.g.. trotlines, gill nets, and hoop nets) were
ineffective capture methods in the bendway weir field when compared with the blast
fishing. Eleven fish specimens were collected using conventional collection methods
compared with 217 by blast fishing. There were onlv two species (blue catfish, 3
specimens and [Nathead catfish, 3 specimens) with more than one specimen collected.
The larger number of fish collected using blast fishing produced 2 better size distribution
of specimens to compare with the hydroacousuc survey data. Only 7 species were
collected using conventional techniques compared with 12 species taken by explosives.
One new species. the paddlefish (Polyodon spathula) was added 1o the species list by the
conventional sampling. The most numencally abundunt species taken by explosives
(freshwater drum, 35.5%) was not taken by conventional sampling techniques. The gill
net set paralle) 10 the revetied shoreline became twisted in the high water currents and no
fish were collected 1n this net.

The shots did not fire flawlessly. Only the two shots nearest the shoreline (charges 1 and
2) fired. An open circuit in down hine 3 1solated charges 4 and 5, which in torn lead to a
10-minute firing delay for shooting charges 4 and 5. Charge number 3 was fired
approximately 3 hours later. The down line 10 charge 3 was severed after the circuit was
checked. when wiring the circuits together. The cut 1n the down line was likely due to:
abrasion by the skiff 2gainst the buoy: water-nome debns snagging the hine. or, most
probably, the continued twisting of the buoy in the swift current pulling on the down line.
Explosive engineering also proved difficull in the deep water with the fast currents.

In August of 1994, an attempt was made to sample the same bendway weir field using
explosives. Capture boats and a 45.7 m long expernmental gilinet were deployed o
capture fish. The net was deployed downstream of the blast. Afier the blast the net was
gone. The ropes attaching the net 1o the unchor buoys had snapped in the high currents.
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The 1.2 m mouth opening caich nets used during 19935 sampled only a small fraction of
the waler column bejow the bendway weir Deplovment of large gill nets would have
sampled 4 much larger portion of the water column than possible with the catch nets. I
mav be possible to design wilinets to withstand the high currents and incrzase catch
efficiency  Because of the high current, small mesh sizes may be impracucad. Although
more fish may be capwred. they may be larger specimens. Another potential sumpling
method would be 10 drift expenimental gill nets between two boals that are moving
downstream slower than the currents. Should additional bendway weir blast sampling be
conducied, it is recommended that the drift net capture method be tested and nets should
be speciudly designed o withstand the high water velocities, thus increasing catch.

The resulis of this study indicate that hlast sumpling provided an effective technique o
sample the bendway weir field when combined with the hydroucoustic survey. Blast
sampling provided species composition data and the hvdroacoustic survey provided fish
location, densily. and size data. Fish species composition and density data would have
heen impossible to obtain using conventional {ishery techniques.
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Table 20 Fidh species collected using cateh nets (mid-water collection) and chase boats (surface collection) during blast sampling ol
the Price Towhead hendway weir.

Species Catch Nets Chase Boals Total
(Mid-Water Collection)  (Surface Collection)

Shovclnose sturgcon (Scaphithynchus platorenclies) | 0 |
Gizzard shad (Dorasoma cepedianim) 58 | 59
Skipjack berring (Alosa chrysochloris) 2 0 2
Camy (Cyprinus carpio) 0 Li Il
Smallmouth bulTalo (lctiobus babalus) 0 O 0
Stonecat (Notaruy flavis) 2 {) 2
Freckled madiom (Notwras noctinnns) 2 0 2
Clathead catlish (Pylodictis olivaris) 4 ) 13
Channel catlish (feralurus pinetadis) 3 2 5
Blue callish (leralurns furcatis) 24 12 36
Guldeye (Hiodon alosoides) § = 3
Freshwaner dram Aplodinotes grunniens) i 75 71
Total a9 118 217



Table 1: Pubhished studies ol lishery surveys employing explosives as a sampfing method.

Jlubitat Sampled

Large Rivers

Upper Hinois River
Clark Fork River
Ihwassee & Ocoee Rivers
Bluckwater River

Niohrara-Missowt River
Upper Mississippi River

Small Streans
Salmon shreams
Stillwater Creek
Cunaly

Canal systems

Inpoundments

State

Minois
Mantana
Tennessce
Florida
Nehraska
lowa/lllinois

Oklahoma

Flonda

Flonda
Hinois

Explosive Type

dynamile
dynamile
dynamile
dctonating cord
dctonating cord
detonating cord

dclonating cord
delonaling cord

detonating cord

delonating cord
detonating cord

Authors

Forbes & Richardson 1913
Averell & Stubbs 1962
Stubbs 1964

Buss & Flitt 1977

1lessce et af, 1979
Rasmussen et al. 1985

Platis 1974
Layher and Maughan 1984

Melzger and Shafland 1986

Melzger and Shafland 1987
Baylcy & Austin 1988



Table 3. Fish species collecting using conventional (trothines. ill nets hoop nets) dunng
sampling of the Price Towhead bendway weir.

Species Number Total Length (¢m)
Trotlines

Blue catfish Vcralurus furcatus) | 19.0

Gill Nets

Shovelnose sturgeon

(Scaphirhvnchus platorynchus) } 792
Paddlefish (Polvodon spahiula) 1 233
Gizzard shad (Deorosoma cepedianum) 1 19.0
Carp (Cyprinus carpio) 1 19.0
Hoop Nels
Flathead catfish (Pvlodiciis olivaris) 3 runge  24.2-40.8
Channel catfish (lctalurus punclatus) ! 68.8
Blue catfish ({cralurus furcarus) i 38.1,44.0



Figure L. INustration of a towboat passing over a bendway weir field.
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Appendix G.

Wood Structure Meeting Summary,
November 2000 - U.S. Army Corps of
Engineers, St. Louis District.



Results of the St. Louis District Corps woody structure meeting 11/30/00

The Corps of Engineers. St. Louis District held a meeting on 11/30/00 o discuss
the placement of woody structure into the Mississippi River. Present were the
Corps, IDNR, and the USFWS. MDC was invited, but unable to attend.

Background information

Our partner agencies have asked the St. Louis Corps to examine ways 1o
incorporate woody structure into our Mississippi River operation and
maintenance program. Following that request, the St. Louis District has explored
options to both obtain and utilize woody siruciure in our programs.

The Westvaco Corporation has offered the St. Louis District wood from its cull
pile. The cull pile contains trees that were rejected by the lumber mill because of
the presence of metal. The cull pile contains large. skinned (no branches) trees
of varying sizes. The pile is located at the Westvaco plant in Wyckliffe, KY, about
a mile off of the Mississippi River, and just below the confiuence with the Onio
River. Westvaco has loading facilities on the river.

Westvaco cull pile

The St. Louis District intends to have culled logs loaded onto a fiat barge at the
Westvaco facility and transported the District Service Base prior to use. This
activity is expected o take place in place in early 2001.

Meeting results

At the woody structure meeting, it was decided o begin placement of wood
structure as soon as possible 1o determine what methods will work, or not work,
for placing wood in the river. We have initially decided 1o build two types of
structures, a modified pile dike and bundled log struciures. A lot of what these
structures will look like will depend on what is possible once the work crew is
mobifized and out on the river. Work is expected to commence socn after the



logs arrive from Westvaco, likely in January or February 2001. This work wiil be
conducted under our Avoid and Minimize program.

Modified pite dikes

The modified pile dike will hopefully look something like the following:

O O O O
O O O

in this configuration logs, or a group of logs, are driven in a patiern that allows
them to collect debris while still functioning a dike. These siructures are planned
for two sites.

The first work site will be in the dike field between dikes 164.9 and 165.1. This
site will service as the testing site 1o see what is possible when driving logs (Can
we drive these logs? If so, what size of logs can we drive? How close together
can we drive them? How tar down can we drive them? etc.,).

Once it has been established what is “doable", we intend move downstream and
place an unrooted dike at about 163.8R near the head of the sandbar, This site
was chosen by the group because we felt that placement here would collect
debris and also push flow around the backside of the sandbar, helping to isolate
the sandbar from the bank.

Log bundles

The District will also be constructing individual log bundle structures and placing
them in the river. These log bundles will be constructed on-site by cinching
together a number of logs. Once cinched, these logs are expected o splay out,
creating a structure similar to a logjam. These bundles will be held in place with
the same anchors rocks used to hold channel buoys in place.

Log bundle structure




Log bundles will be placed at two sites, behind the L-dike at rm. 165.65R and in
the back end of a scour hole below dike 157.3L. It is expected that a series of
bundles will be placed together at each site to form a log jam struciure. These
two sites were selected because one represents a shaliow placement and the
other a deep placement of the structures.

Monitoring

Pre- and post-construction surveys will be done at all sites. This work will include
depth, velocity, and hydroacoustic fisheries measurements. Pre-construction
surveys will be conducted in January. Post construction biological monitoring
work will also be conducted to assess the impact of the structures. The
structures will also be assessed as to how well they function as river training
devices.

Future correspondence

The St. Louis District will inform our partner agencies in advance of survey work
and the actual placement of the structures. We have encouraged our partners to
participate in the monitoring effort and to be present during the placement of the
structures. As this work is new to all of us, having our partners on site to provide
input on the placement of these structures is important. The Corps point of
contact for this work will be Brian Johnson. Brian can be reached at 314-331-
8148.

12/5/00
Brian Johnson



Note the large cavities in some of the logs.



Appendix H.

Dike 53 Physical and Biological Monitoring
Trip Report - U.S. Army Corps of
Engineers, St. Louis District.



A&M Trip Report
Dike 33 monitoring

Sample Date: 18-20 lanuary 2000

Purpose: Conduct pre-modification momtoring of an exissting dilie (RM 33.0L) This work is
bemg completed under Avoid and Minimize imeasure A-16, dike configurution studies. Post-
construction monitoring of the dil.c 1s also planned to determine the effects of the modification

Participants: Sampling was conducled on the M.V. Bover and i cooperation with the Missoun
Department of Conservation LTRMP station in Cape Girardeau. MO. Present from the Corps
were Briar Johnson, John Naeger, Joe Burnett, and Eric Laux. Present from the Missour
Deparunent of Conservation was Mike Pelerson, Dave Herzog, und Dave Ostendorf.

Summary: On 18, 19. and 20 Janvary 2000 we collected melu-beam bathymelry. velocnty. and
hydroacoustic fishenes data at an existing dike located at RM 53.0L. As construcied. the dike
extends 600 fL. into the river and has an elevation of +15 (1. LWRP (310.48). The dike. which
extends tnio the navigation channel and is considered a navigation hazard. is scheduled for
modificution during the spring of 2000. Several modification aliernatives have been discussed.
including removing the last 300 ft. of the dike. lowenng the entire dike down to —12 ft. (creating
a weir), or lowering the last 300 fi. of the dike 1o —12 fr. while leaving the rest of the dike intact.
Rock removed from the dike will be placed on the bank above and below the structure.

To colleet hydroacoustic and velocity data, fosty-seven transects were 1un crosscurrent over the
area, each approximately 30 ft apan. Velocity and hydroacoustic data were collected at the same
time. Hyvdroacoustic data were collected vsing a split beam 208 kHz ransducer. with a Jower
threshold of -70.0 dB. a pulse width of 0.2 ms, and a1 a rate of 7 pings per second. Differenual
Global Positoning System (DGPS) coordinate readings and depth readings were taken
continually along each transecl. Boal speeds were between 2.5-3 knots. The water temperature
was 39°F. Sampling cunditions were excellent. Transects were numbered from downs:ream to
upsticam. Data sheets (6) were completed on-site. Hvdroacoustic and velocity data were
collected on 19 January 2000. Mulu-beam bathymetry was collected 18 January 2000. A
huthvimetry map of the site is attached.

Results of the bathymetnic survey show the presence of two holes below the dike. One hole
extends behind and riverward of the up of the dike. The second hole, which appears 10 have
been created by the plunging action of water overtopping the dike. is Jocated outward from the
1oe of the dike. The hydroacoustic and velocity resulis have not been analyzed yc(, but field
observations showed a lurge number of fish using the entire area behind the dike. with the
mionty of the fish using the inside 1ole. Velocities 1n this area appear to be between 0-2 fi per
second. A copy of the hvdroacoustic output from wansect 22. through the two holes, and & copy
of the hydroacoustic output sampling downstream through the iner holc is attached.

On )9 January 2000 the Missourn Department of Conservauon set four expenmental gill nets
(mcsh openings ranged from 1-3 inches) below the dike. Euch 300-ft. net was sel on the bottom.



Coverage wag likely limizd Lo the bottom six feet on the waier column. These nets weres
rewieved on 20 January 2000. Two nets were sctin the inner hole. perpendicular 1o the bank. one
net wiss sel perpendiculur to the dike on the ridge between the twa holes, and one nel W as sct
perpendicular to the tip of the dike. Ninety-one fish were callecled in the mside hole. The
collection ncluded 81 shovelnose sturgeon. 3 paddiefish. 3 blue catfish, 3 sauger. and 1 goldeye.
Twentv-five fish were collecied on the ridge between (he two holes. All 25 were =iurgeon. One
appeared to be u shovelnose sturgeon/pallid sturgeon cross. Ten fish were collected in the net set
off the dike tip. This area likely had flows higher than either of the other net set locations. The
10 fish included 4 paddlefish. 4 blue catfish. and 2 shovelnose sturgeon. Lengths were collected
on all fish. Results are antached.

The fisheries data for this project are being analvzed by Aquacoustics. Inc. Detailed bathymetric
and velocity maps will be created by ED-S. This information is being compiled and will be
presented in a more complete report upon receipt.

Submitted 26 Januar . 2000

BRIAN JOHNSON

Fishery Biologist

Planmning, Programs, and Project
Management Division

Environmental and Economics Branch

Environmental Section
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Middle Mississippi River Side
Channel Vision - U.S. Army Corps
of Engineers, St. Louis District.
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overal] prescription, the planning team will discuss the individual area and proceed as the
situation warrants.

This is truly a cooperative effort. No one agency can accomplish everything that
15 prescribed for the side channels. By appropriately combining the authorities and
resources of the Corps of Engineers, linois Department of Natural Resources, Missouri
Department of Conservation, and other interested Federal and State agencies. the basic
plan can be accomplished.

This plan is envisioned as an ongoing effort, subject to review and revision as
necessary. At a minimum, this review and revision process will occur annually.
Environmental concerns exist over the entire MMR. In addition to side channels. the
main channel, main channel border, sand/gravel bar, riparian corridor, and other habitats
along with system wide problems such as erosion, sedimentation, development, forest
fragmentation and water quality must be programmatically addressed. To that end, we
support and will participate in the development of a2 comprehensive plan to address the
MMR in a systems wide approach. The side channel plan will be incorporated into the
comprehensive plan and will cease to exist as a separate entity at the time the
comprehensive plan is approved.

A.2 COOPERATION:

Since the mid 1960’s the Corps of Engineers has been working with the Illinois
Department of Natural Resources, the Missouri Department of Conservation, and the Fish
and Wildlife Service on management of the Mississippi River within the St. Louis
District. Our early efforts were concentrated on regulatory works and dredging activities.
These early efforts were not always pleasant and success, by anyone’s’ standard, was
tenuous at best.

The more time we spent together, the more we made an effort to teach ourselves a
common language. Engineers, Biologists, and Foresters do not always use the same
vocabulary and we recognized that some of our frustration was coming from
communication problems. We also took the time to share and learn what each <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>