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Introduction

The four Illinois endangered aque;tic species, Bigeye Chub (Notropis boops),
Sturgeon Chub (Macrhybopsis gelida), Western Sand Darter (Ammocrypta clara), and
Crayfish (Orconectes placidus), for this report have varying habitat requirements, yet all

~ have been recorded historically in the Middle Mississipﬁi River at Grand Tower, Jackson
County, Illinois.

Two of the species (M. gelida and A. clara), when relying on standard sampling
techniques, are among the rarest and most elusive fishes in the state of Illinois.
Macrhybopsis gelida has been reported from Alexander, Union, Randolph, Monroe, and
Jackson counties in Hlinois (O’Donnell 1935, Smith 1979, Werdon 1993a). However,
collection of the species in each of these counties (except Jackson) occurred prior to 1944
(Piller et al. 1996). In Jackson County, the species is known from one locality, the
Mississippi River at Grand Tower, Illinois.

In 1985, Dimmick (1988) first recorded Am.mocrypta clara from Grand Tower in
the Mississippi River. Extensive collection efforts ‘by' Burr et al. (1996) between 1987
and 1996 resulted in no additional records from this locality. Their efforts did, however,

‘document a more continuous range of the species in the Mississippi River in Randolph,
Madison, and Calhoun counties. Histérically, Smith ( 1979) reported the Western Sand
Darter from the Mississippi River above the mouth of the Missouri River and from the
Kaskaskia and Sugar rivers in inland Illinois. Burr et al. (1996) reported a small,
localized population in the Kankakee River near Custer Park and Wilmington.

Smith (1979) noted that Notropis boops was probably never abundant in Illinois

except in the Vermillion and Little Vermillion River systems and occurred sporadically in
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+ its distribution elsewhere. Recent collections have confirmed the species historical

abundance in the Little Vermillion River. These collectli()n's have documented range
expansion in southwestern Illinois in the Clear Creek system where Notropis boops is
now common in Green, Dutch, and Hutchins creeks (Burr et al. 1996). The Clear Creek
system, which drains into the Mississippi River, has the desired small-stream habitat for
this species, unlike the big-river habitat of the mainsteni Mississippi River.

Orconectes placidus has a restricted distribution in southern Illinois, which is the
northern extent of its range, occurring in Big Creek in Hardin County, and along the
banks of the mainstems of the Ohio and Mississippi rivers (Page 1985). A recent report
on the distribution and taxonomy of the genus Orconectes in lllinois raises questions
about w}iether O. placidus has ever been an inhabitant of the Middle Mississippi River
(Poly and Wetzel 2003). In fact, the records for Grand Tower probably represent the
G;)lden Crayfish, Orconectes luteus (see color photographs in Pflieger 1996:92) (pers.
comm., E. G. Wetzel) |

The ecological integrity of the Mississippi River has been severely compromised

by human activity during the past 50 years. The reach of the Mississippi River between

St. Louis, Missouri, and the confluence of the Ohio River in Cairo, Hlinois, referred to as

the Middle Mississippi River, has for years been noted for its turbidity and its distinct

native fish fauna adapted to these waters.

Since 1900, an extensive system of dikes, revetments, levees, and upstream

-reservoirs has changed the Missouri River into a single, narrow, deep channel (Pflieger

and Grace 1987). These changes in the Missouri River, along with similar changes in the

Mississippi River, have reduced the sediment load and thus the turbidity of both the




Missouri and the Mississippi rivers, These modifications for navigation and flood control

and the resulting changes in turbidity, hydrology, and substrate have been implicated as
tfxe primary factors affecting the decline of many native species adapted for large, turbid
rivers (Hesse et al. 1993, Pflieger and Grace 1987).

Long term shifts in the composition or abundance of fishes, which are excellent
indicators of environmental quality, can provide information on the quality of an aquatic
ecosystem. Habitat requirements and abundance data from the four endangered‘species
may provide information about the condition of the Mississippi River ecosystem. The
objectives of this report were to determine the present distribution and abundance of
' these four species‘, observe seasonal fluctuations, quantify habitat occurrence, and
recognize critical habitat to be protected to aid in maintaining viable populations in this
region,

Study Site

We conducted the study in the Middle Mississippi River near Devil’s Backbone
- Park, Grand Tower, Illinois (Figure 1). We sampléd fishes at three locations: 1) site A
(river mile 80.5) is a shoreline, backwater area with sand substrate extending into the
river; 2) site B (river mile 80) is a shoreline, backwater area near a boat launch and has a
mixture of silt and sand substrates, boulders, and emergent vegetation at low water levels;

and, 3) site C (river mile 79) is a broad, relatively shallow expanse along a mid-stream

island and has moderate to torrential currents that flow over gravel substrate.
Methods

We conducted 18 biweekly sampling sessions between 1 March and 1 December

2003, using methods similar to a graduate research project conducted in 1983 (Klutho
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1983). Each diurnal sampling session lasted approximately 90 minutes with 30 minutes |
of sampling at each site. At each of the three sites, we conducted three 50-meter seine
hauls parallel to the shoreline. Study sites A and C were sampled usinga 6.2 mx 1.2 m x
3.2 mm mesh bag seine. Site B was sampled using a smaller 3.1 m x 1.2 m x 3.2 mm
mesh non-bag seine. To improve our ability to detect nocturnal species, we also sampled
during two 24-hour periods. In June, dicl sampling included two diurnal and two
nocturnal sessions; in September, diel sampling included two diurnal and three nocturnal
sessions.

Fishes that could be identified in each Sf;ine haul were sorted by species, counted,
and released at site of capture. Fishes that could not be identified in the field were fixed
aﬁd preserved in 10% formalin, identified and counted in the laboratory, cataloged,
placed in 70% ethanol, and permanently archived in the SIUC Fluid .Vertebrate
Cl'ollectio'n.

During our study, we also measured and recorded the following data during each
sampling period: date, time of day, water discharge, substra-te type, gauge height, and
water temperature. Water gauge height (feet) and discharge {cubic feet per second) were

obtained from the USGS station at Chester, Illinois.

Results and Discussion
Historical Distribution and Abundance:: The fo:ur enda{ngered species for this report
have all previously been collected at Grand Tower, Illinois. Examination of historical
collections reveals that these species have all been uncommon in the Middle Mississippi
River. M. gelida and A. clara, threatened/endangered in several states, are known for

being rare or uncommon throughout most of their ranges, while N boops is considered



sporadic and rare but more common than other endangered species (Bailey and Allum

1962, Cross 1967, Smith 1979, Burr and"'Warren 1986, Etnier and Starnes 1993, Cross
and Colllins 1995, Burr et al. 1996, Pflieger 1997). Orconectes placidus also has been
noted as being rare in this area (Page 1985).
" Recent Study: Three endangered species were collected during the éOO3 collection
period. Macryhobopsis gelida was colIectea on 7 March and 22 March 2003 with one
individual being collected on each date. Water temperature;s for the two dates were 4° C
and 10° C, respectively, while gauge height‘at Chester, Illinois, was 1.4 and 11.6 feet,
respectively. While abundances of M. gelida seem to be low, a small population has
persisted at the Grand Tower locality since at least 1978.

Ammocrypta clara was collected on four different occasions, 19 April, 28 June,
13 September, and 5 October 2003.  On the sampling dates, water temperature ranged
from 17° to 27° C. Gauge height at Chester was lowest dut:ing the October 5™ sampling
session measuring 0.12 feet and highest on June 28" when readings were at 14.5 feet.
A. clara was first recorded in the Mississippi River at Grand Tower during 1985.

Notropis boops has not been collected in the Mississippi River at Grand Tower,
Tllinois, since 1988. Three specimens, probable tributary waifs, were collected during the
late 1970s to early 1980s. However, N. boops shows no evidence of being a permanent
resident in this reach since that time. Its primary habitat is small, clear streams of the
Sl;awnee Hills inéluding the Clear Creek and Miller Creek stream systems in Union and
Alexander counties.

Recent collections (1978-2002) at Grand Tower, Illinois, show average number of

specimens per collection varied from 1.0 for N, boops, 1.75 for A. clara, to 2.1 for M.




gelida. During the current study the average number of specimens per collection
remained the sam;a for A. clara, however M. gelida and N.:boops both decreased to 1.0
and 0.0, respectively (Table 1).

The third endangered species collected at Grand Tower was one specimen of O.
placidus collected on 7 March 2003. Water temperature on the date of collection was 4°
C and the gauge height at Chester, Illinois, was 1.4 feet. Another species of crayfish, O.
luteus occurs in the Mississippi River border in Missouri and may be the more prominent
crayfish in this region (Poly and Wetzel 2003).

Habitat: Previous collections of the four endangered species at Grand Tower (Jackson

~ Co., lllinois) were in moderate to strong current over sand or fine gravel substrate.
Macrhybopsis gelida has been strongly associated with coarse substrates of rock and
gravel, strong current, and shallow, turbid water (Baileyl and Allum 1962, Cross 1967,
Reigh and Elsen 1979, Rowe 1992, Cross and Colllins 1995). Collections aiso have been
reported over firm sand in the lower Missouri and Mississippi rivers {Smith 1979, Klutho

- 1983, Etnier and Starnes 1993, Pflieger 1997). Sand substrate also has been reported to
be associated with young-of-the-year (YOY) (Reigh and Elsen 1979). Ammocrypta clara
inhabits medium to large rivers in moderate to swift currents, usually over sand or fine
gravel substrate, in clear to slightly turbid waters (Becker 1983, Douglas 1974, Etnier and
Starnes 1993).

Notropis boops generally inhabits a much different type of habitat than what is

normally found in the middie reach of the Mississippi Rivéf. This species preférs high-
gradient, small to medium-sized upland streams having large, permanent pools of clear

water with gravel, sand, or rock substrate and a abundance of aquatic vegetation (Smith




1979, Burr and Warren 1986, Etnier and Starnes 1993, Pflieger 1997). Pflieger (1997)

described the ideal habitat for this species as being streams consisting of a series of

warm, quiet pools with little flow during drier seasons of the year. Similarly, the crayfish

species, Orconectes placidus, generally inhabits downstream gravel and rubble riffles of
small streams and occasionally is found on the rocky banks or rocky backwater areas of

large rivers (Page 1985).

Life History: Macrhybopsis gelida grows to a length of 26 to 44 mm by the end of its

first summer of life (Pflieger 1997) and is reported to be mature at 76-81 mm SL and two

years of age (Stewart 1981, Werdon 1992). Little is known of spawning habits of M.
gelida. In Wyoming, spawning was reported to begin in early June and continued
throughout the summer (Stewart 1980). Specimens in historical collections from the
Middle Mississippi River ranged from 11.8 to 44.2 mm SL (Piller et al. 1996).

Nine specimens collected in 2001 all measured under 24.8 mm SL and the two
specimens collected in 2003 measured 30.4 mm and 27.3 mm SL. These specimens, all
collected in the month of March, would represent YOY and one-year-old sub-adults.
Local reproduction in Illinois would be the most likely soufce for these individuals.

Little is known of the life history and spawning habits of 4mmocrypta clara due
to its restricted habitat and secretive burying behavior. A master’s thesis by G. W.
Lutterbie reported spawning in late June through July in Wisconsin and calculated
lengths of 43, 56, and 61 mm SL for growing seasons 1 through 3, respectively (Becker
1983). Specimens collected in 2003 ranged in length from 24.3 to 43.8 mm SL. The

largest specimen, 43.8 mm SL, was collected on 19 April likely representing a one-year-



old sub-adult. All other specimens, 24.3 to 36.0 mm SL, were collected in September

and October representing YOY from possible local reﬁroduction in Illinois.
Mississippi River Modifications: The first explorers of the Middle Miséissippi River
described it as a much wider river than it is today, with nuﬁqerous side channels, islands,
shifting sand or gravel bars, and rocks (Dobney 1975).. TiliS was reiterated in 1780 when
Thomas Jefferson wrote: “The Mississippi, below the mouth of the Missouri, is always
muddy and abounding with sand bars, which frequently change their places.”' These
descriptions of the river are no longer true due to anthropogenic changes undertaken in
the early 1800s to control flooding and improve the river for navigation.. Included in
these modifications were the construction of wing dikes and levees, dredging and
straightening of the channel, stabilization of the banks with riprap, and construction of
locks and dams above St. Louis (Dobney 1975). |

These modifications have resulted in a loss of critical aquatic habitat by
eliminating most islands and sand bars and shallow, wide areas, leaving a narrow, deep
swift channel. Wing dikes, present throughout the river, direct the current to the middle
of the river eliminating flow along the shore. Siltation alqng the remaining sand and
gravel bars are a result of these dikes, again eliminating critical habitat (Etnier and
Starnes 1993). Grand Tower, Illinois, is one of only two remaining sites on the Middle
Mississippi River that has extensive shoreline areas of sand or gravel substrate with
strong current and suitable habitat for the unique aquatic life of big rivers (Piller et al.
1996)..
Sampling Bias: High turbidity ievels and unstable bottom substrates in the main channel

of the Middle Mississippi River have been considered poor habitat for aquatic fauna (U.




S. Army Corps of Engineers 1976). However, other suitable habitat may be available in

the central portion of the river channel where deep water prevents sampling by traditional
seining methods. It has been suggested that trawling is a successful method for collecting
M. gelida in Montana (Anonymous 1995). Trawling in the Middle Mississippi River
would be potentially hindered by the presence oflnume.rOUS bottom obstructions,
eépecially embedded logs.

There is some suggestion that seining underestimates true population numbers of
particular fish species, and that it should bé repla;:ed by trawling (Anonymous 1995).
Benthic trawling, including 119 trawls, was conducted on the Middle Mississippi River |
during fall 2000 and summer 2001. Macrhybopsis gelida comprised 1.78% of the total

.relative abundance with 136 specimens captured. Overall catch per unit effort was 0.38
individuals per minute of trawling (Jackson 2002). This suggests that trawling may be
helpful in estimating relative abundance of M. gelida. Hdwever, only 22 other species
were collected during the trawling study, compared to 53 during our current study, which
indicates that trawling also has limitations. Ammocrypia clara and N. boops were not

. collected by thege trawling efforts. Similar to our efforts, historical collections were
obtained by seining shoreline areas indicating that at least M. gelida probably has

declined in abundance in this habitat.
Recommendations

We recommend that the conservation status of Ammocrypta clara and
Macrhybopsis gelida remain as endangered on the Illinois state endangered/threatened
species list (Illinois Endangered Species Protection Board 1994). Although Notropis

boops was not detected in the Mississippi River, Burr et al. (1996) reported that the




species had increased its range and confirmed its historical abundance in the Little

Vermilion River. Therefore, this species should be considered for downgrading to- the
threatened category because it is more common than many other endangered species
within the state. In light of the recent publication on the genus Orconectes (Poly and
Wetzel 2003), further research is needed to determine the true distribution of O. placidus
in Illinois. At this tiqle, we recommend that the conservation status of this crayfish
remain as endangered on the Illinois state endangered/threatened species list (Illinois
Endangered Species Protection Board 1994).

Regular monitoring of these species, along with other large river species that
seem to be declining in the Middle Mississippi River (Mc;crhybopsis megki, Platygobio
gracilis, and Hybognathus placitus) is necessary to documént changes in the abundance
and distribution of these species. Future surveys should focus on potentially suitable
habitat (i.e., strong current over sand and gravel) at Grand Tower and in other localities
along the Middle Mississippi River. Mény areas with suitable habitat have been changed
forever by river modifications including channelization, construction of wing dikes and
levees, and addition of riprap. Management of these species in Illinois should focus on
habitat preservation and restoration in areas that currently‘provide habitat for A. clara and
M. gelida especially the sar‘ld beach at Devil’s Backboﬁe Park at Grand Tower, Illinois.

Summary

Threatened or endangered over most of their ranges, M. gelida and A. clara, like
many other big river species, appear to have a recurring theme rggarding their decline,
lack of suitable habitat. Critical habitat, sand or gravel bars with strong current, has been

lost because of anthropogenic changes. These changes, including channel dfedging'and

10




dike, levee, and reservoir construction, have been implemented for navigation and flood

control on the Mississippi and Missouri r_ivefs. However, these practices have left the
Middle Mississippi River extremely modified and al‘most entirely devoid of critical
habitat for these two fishes. Although both of these spécies were found in this survey,
they continue to be extremely rare and elusive. The taxonomic status of O, placidus in
Illinois is unclear and the records reported for Grand Towér probably represent another
species, Orconectes luteus. ‘Until the taxonomy and geography are clarified we do not
recommend a conservation status for the crayfish. The three fish ‘species should remain

on Illinois” list of threatened and endangered species (IESPB 1994 et seq.).
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Table 1. Species collected 1970-2003, Mississippi River, Grand Tower, Illlinois

Year

1970
1978
1979
1980
1981

1982

1983
1984
1985
1986
1987
1988
1989

1980

1991
1992
1993
1994
19985

1996

1997
1998
1999
2000
2001
2002
2003
Total

M. gelida

30

#of
collections

15

# of
N. boops Collections

1 1
1 1
1 1
3 3

15

A. clara

21

# of
collections

12
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