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'!he pallid sturgeon (Scaphit:hyndlus albus), a "living fossil", is one 

of the larger (tm0fficial world record of 85 lbs, 38.5 kg) and lesser 

known North Airerican freshwater fish. Its historic habitat is the 

Missouri River an:i the Mississippi River downstream from the confluence 

of the Missouri, but no.st records are fran the Missouri River. '!he 

pallid sturgeon has never been CXEll'OC)n, but circum.stantial evidence 

irxlicates that it is becaning nore rare, and reproduction has not been 

recently doc:urrented. 'lhe decline of the species is probably due to 

habitat loss arrl the fish's inability to adapt to the changed Missouri 

River envi:rornrent. other possible threats are hybridization with the 

CXEll'OC)n shovelnose sturgeon (.§. platorynchus) , unintentional capture by 

anglers, arrl lack of information about the species. '!he fish is listed 

by the U.s. Fish arrl Wildlife Service as a category 2 taxon, which does 

not receive substantive or procedural protection pursuant to the 

Errlangered Species Act of 1973. Hc:Mever, the Service encourages federal 

agencies an:i other appropriate parties to take these taxa into account in 

envi:rornrental plannirg. category 2 comprises taxa for which information 

ncM in possession irxlicates that proposing to list as endangered or 

threatened is possibly appropriate. All states in the Missouri basin 

protect the species; none in the Mississippi basin do. '!his report is a 

summary of published arrl unpublished information, and opinions of 

knowledgeable biol0:1ists. 'Ihe report is organized according to 

guidelines for preparation of status reports (Henifin et al. 1981) . A 

draft was reviewed by irxlividuals representing agencies listed in the 

back of the report.
-

I 
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Scientific nao= of taxon: Scaphirhynchus albus (Forbes and Richardson) . 

Camrocm narre of taxon: Pallid sturgeon. 

Family: Acipenseridae. 

states where species occurs: Arkansas, Iowa, I.:linois, Kansas, Kentucky, 

Louisiana, Missouri, Mississippi, Montana, Ncrth Dakota, Nebraska, 

South r:akota, arrl Tennessee, USA. 

CUrrent federal status: category 2 (U.S. Cepar::nent of the Interior 

1985) • 

Pallid sturgeon (upper) arrl shovelnose sturgeon (lower). 'Ihe figure 
is from Forbs an:i Richardson (1920) who repartee. that conunercial 
fishe:nnen caught what was believed to be "a dis::.inct sturgeon, knavn to 
the fishermen of the locality as the white sturgeon- among the catches 
of the corarron shovelnose locally called the swi~,..h.tail . . . . " Seven 
sr:;eci.mens of tJ1e white sturgeon were sent to Fc05, all taken in 
fykenets at or near Grafton, Illinois. Fishe.rrren reported that "the fish 
is m::>re aburrlant along the Missouri- a fifth of the number were this 
sr:;ecies. " 
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I. 	 Species Infozma:tion. 

1. 	 Classification and nanenclature. 

A. 	 species. 

a. 	 Binanial. Scaphirttynchus alhus (Forbes and Richardson) 

(Fflieger 1975, American Fisheries Society 1980). 

b. 	 FUll bibliographic citation. Parascaphirhvnchus albus 

Forbes, s. A. , and R. E. Richardson 1905. on a new 

shovelnose sturgeon from the Mississippi River. Bulletin of 

the Illinois State laboratory of Natural History 7:37-44. 

Berg (1911) did not support the F· albus decision and placed 

albus in Scaphirhvnchus (Berg, L. s. 1911). 'lllese taxonomic 

troubles are discussed by Bailey and Cross (1954). 

c. 	 Type specimen(s). Illinois Natural History SUrvey has five 

of the original nine specimens collected by Forbes and 

Richardson (1905) from the Mississippi River at or near 

Grafton, Illinois. Bailey and Cross· (1954) described 

speciloons located at the Musetnn of Natural History, 

University of Kansas; Deparbnent of Zoology, 'l\llane 

University; Musetnn of Zoology, University of Michigan; and 

the United States National Musetnn, Washington, D. c. 
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Additional specimens. 

Ak-sar-ben Aquarium, Gretna, Nebraska has one 3.3 kg. 

pallid sturgeon in captivity which was caught in the Missouri 

River near Plattsrrart:h, Nebraska, and one 4.3 kg mounted 

specimen on display. 

South Dakota state University has three prese:rved juvenile 

specimens and one frozen 17 kg specimen collected from the 

Missouri River at Bismarck, North Dakota. 

South Dakota Departrnent of Game, Fish and Parks has one 

116 cm, 10 kg na.mted pallid sturgeon, which was collected on 

the Missouri River near Fann Island, on display at Bluedog 

state Fish Hatchery. 

Eleven Scaphirhynchus albus and 12 presumed hybrids 

analyzed by carlson et al. (1985) are housed at the Missouri 

Department of Conservation research facility in Columbia, 

Missouri. 

University of Kansas - one adult. 

University of South Dakota - three adults. 

Montana State University - One complete adult and one head 

from a large specimen collected at Intake, Montana in 1955 

(William R. Gould, Assistant leader, Montana Cooperative 

Fishery Resea.rcl:l Unit, Montana State University, Bozeman, Mr 

pers. carrnn. ) • 

2. Pertinent synonym. None. 

3. ccmoon names. Pallid sturgoen, white stw:geon, white 

shovelnose, white hackleback (Kallerneyn 1983), and rock 
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sturgeon (Bailey arxi Cross 1954) . 

4. 	Taxon codes. Not applicable. 

s. 	size of genus. Two; occurs with the shovelnose sturgeon, 

Scaphirhynchus platorynchus Rafinesque. 

B. Family Classification. 

1. 	Family name. Acipenseridae. 

2. 	Pertinent synonyms. None. 

3. 	ccmoon name for family. sturgeon. 

c. 	Major group. Primitive cartilaginous fishes (Order 

Acipenseriformes} • Members of the genus Acipenser are also 

called sturgeons; these include shortnose (A. brevirostnnn), 

lake CA· fulvescens) , green (A. medirostris) , Atlantic (b. 

oxyrlwnchus), arxi white sturgeon (b. transrnontanus}. The 

biology arxi management of selected sturgeons were recently 

reviewed at a symposium (American Fisheries Society, Annual 

meeting 1983, Milwaukee, WiSCX>nsin). Symposium results were 

published in Enviro~tal Biolcx:JV of Fishes, Volume 14 (1), 

1985. Deas (1961) discussed the life history, behavior, 

protection, capture, arxi value of sturgeons. 

D. 	 History of knowledge of the taxon. See Bailey and Cross (1954) . 

Original coll~ion was ma.de in the Mississippi River at or near 

Grafton, Illinois (Forbes arxi Richardson 1905) . The earliest 

published record of the species was a 21.3 kg fish from the 

Missouri River at Fort Benton, Montana. Although identified as 

a shovelnose sturgeon by Cope (1879), specimen size indicated it 

was a pallid sturgeon. 
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E. 	cannents on current alternative taxonanic trea'bnents. 

Kallemeyn (1983) discussed historical application of the name. 

Sh.ovelnose and pallid sturgeon were indistinguishable at 37 loci 

examined by electrophoresis (:Ehelps and Allendorf 1983). The 

similarity at such a lai:ge number of loci suggests a close 

genetic relationship between these two species. carlson et al. 

(1985), using principal ccanponents analysis, confirmed 

separation of the pallid and shovel.nose sturgeon ibased on 

phenotypic variation. 

2. 	Present legal or other fomal status. 

A. 	International. 

1. 	Present designated or proposed legal protection or 

regulation. None. 

B. 	National. 

1. 	united states. 

a. 	Present designated or proposed legal protection or 

regulation. No official listing proposed for th.is species 

(U.S. Fish and Wildlife Service 1986) , but it has been 

labeled a catego:ry 2 taxon, which does not receive 

protection; hc:Mever the catego:ry 2 designation suggests 

that federal and other agencies consider the pallid 

sturgeon in enviroruoontal planning. 

c. 	state. 'llle status and regulations for the pallid sturgeon in 

each state are summarized in Table 1. 

3. 	Description. 

A. 	General nontechnical description. The pallid sturgeon is 
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characteri zed by a flattened, shovel-shaped snout and l ong, 

slerrler tail with prolonged upper lobe corrpletely covered with 

bony plates. Most of the skeletal structure is cartilage rather 

than bone. 'llle toothless, protrusible mouth is urrler and far 

behirrl the nose. Four barbels are in front of the mouth; the 

two outside are longer than the two inner barbels. Pallid 

sturgeons are usually light brown on the back and white on the 

belly. Weight and length can exceed 27 kg and 1.5 rn although 

weights less than 9 kg are presently more common. 

Table 1 . status arxi regulation of the pallid sturgeon 

(8caphirhynchus albus) in each state; u¢ated from Miller (1972) 

and Kallemeyn (1983). 

State Classification Regulation Citation 

Arkansas None 
Iowa Errlangered Must release 
Illinois Rare 
Kansas Errlangered Must release KS Fish & Game 

Comm. (1986) 
Kentucky Errlangered 
Louisiana Rare 
Missouri Errlangered Must release 
Montana Special Concern Must release Holton (1980) 

if > 16 lbs. 
Nebraska Errlangered Must release Ryckman ( 1985) 
North D:lkota 'Ihreatened Must release 

if > 36 in. 
South D:lkota 'Ihreatened Must release Houtcooper et al. 

(1985) 
Tennessee Wildlife in need 

of management 
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B. 	Teclmical description. 'Ihe genus Scaphirhynchus is 

characterized by a long, tapering, extremely depressed, broad 

arrl shovel-like snout (Fig. l). 'Ihe bcx:iy is long arrl 

subcylirdrical am the flat ventral surface is usually white. 

'Ihe darker lateral am dorsal surfaces are annored with five 

longitudinal rows of large bony shields or scutes. The carinate 

(ridged) scutes are strongly spined in young sturgeon but dull 

with age arrl may becoITe completely embedded within the skin in 

older fish. 'Ihe head is protected by bony plates joined at 

sutures; the skeleton is mainly cartilage with a persistent 

notochord. A traverse rCM of four barbels is loc:a.ted anterior 

to the subtenninal protractile 100t1th. 'Ihe anal and dorsal fins 

are placed far back on the bcx:iy, posterior to the abdominal 

pelvic fins. 'Ihe pectoral fins are relatively large arrl 

situated near the ventrolateral border just behind the gill 

opening. 'Ihe upper lobe of the heterocercal (Nikolsky 1963) 

caudal fin sometimes terminates in a filament (Moos 1~78). 

Head length is at least 30.5 percent of the standard length 

(Bailey arrl Cross 1954) . 'Ihe snout is pointed and long, at 

least 17. 4 percent of the standard length. Orbit length is 

about 250 mm. Mouth width is more than 8. 9 per:cent of body 

length. 'Ihe outer barbels are placed behind the inner barbels; 

the line through their bases is convex forward. 'Ihe ratio 

"snout tip to outer barbel: IOOUth to inner barbel" is 2.29 to 

3.26. I.ergt:h of the inner barbel is 3.7 to 5.0 percent of the 

standard lenth. The outer barbel is 8. 7 percent of standard 
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Figure 1. Distinjuish.ing characteristics of shovelnose 

(Scaphirhynchus platorynchus) and pallid (~. al bus) sturgeon 

(frcm Pflieger 1975). 
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length. 'lhe tip of the outer barbel reaches or exceeds the 

sharp an:Jle of the subo:rbital. 'lhe ratio between the lengths of 

inner to outer barbels is 1. 64 to 2. 41. 'lhe shorter inner 

ba:rbel is slerrler, with a basal diameter about one half as great 

as that of the outer barbel. Fringing (papillae) of the barbel 

is pc:x:>rly developed. '!he two dorsal series of papillae are 

better developed than the ventral file . Fringing on the longer 

ba:rbels is usually stronger than on the shorter ones. '!he anal 

fin base varies fran 4. 7 to 5 . 5 percent of the length. Lesser 

dennal ossifications are rrostly small spicules. Most of the 

belly is naked at all ages. 'lhe strip between the lateral 

plates am the midventral plating usually extends back about as 

far as the origin of the anal fin. Average total length is 533

838 mm; maxiJllum starrlard length is 1100 mm (I.ee et al . 1980). 

Most norphological features distinguishing the species have been 

determined on adult fish; little work has been conducted on 

larval specimens. Pigmentation, size, am total myomere counts 

are inqx>rtant for distinguishing lake and shovelnose sturgeon, 

but cannot separate shovelnose arrl pallid sturgeon (carlson 

1983). 

Fogle (1961) reported that rrale pallid sturgeon matured at 

three or four years of age arrl 533-584 rran total length. '!he age 

arrl size at maturity for females is unknown. Fogle (1963) , 

~ (1971) , arrl carlson et al. (1985) presentOO annual growth 

data (Table 2). June (1981) reported that a 27-year-old pallid 

sturgeon was caught in a gill net in Lake Sharpe, South 03.kota. 



American Rivers (Lit. Cited) -- Exhibit 928     015194

9 


Table 2. Pallid sturgeon (Scaphirhynchus albus) lengths at various 

Age 

1 

2 

3 

4 

5 

6 

7 

8 

9 


10 

11 

12 

13 

14 


ages. 

Montana 
Brown (1971) 

lerx;rt:h (mm) 

279 

406 

457 

559 

635 


lake oahe 
Fogle (1963) from 
carlander (1969) 

length Cmm> 
279 

378 

470 

574 

638 

673 

732 

790 

838 

881 


Missouri River 
carlson et al. 

(1985) 
length (mm) 

480 

530 


640 

690 


620 


890 

750 


c. U:>cal field cbaracters. carlson et al. (1985) found that the 

length of the pallid was significantly greater than that of the 

shovelnose sturgeon for each age group compared (age detennined by 

pectoral fin ray sectioning). In life the pallid is much more pale 

than the shovelnose sturgeon. 'Ihe pr.illlary morphological 

characteristics that separate the two species are head length, 

inner barbel length, the distance from the snout tip to the outer 

barbel, and the height of the tenth lateral plate (Fig. 1) . 

Pallid sturgeon have 24 or more anal fin rays and 37 or more 

dorsal fin rays (fhelps and Allendorf 1983) • Differences in 

structural features such as swim bladder size, belly plates and 

gill rakers are also apparent. Bailey and Cross (1954) presented 

comparisons of various body measurements separating adult pallid 

and shovelnose sturgeons. 
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D. 	 Identify.W;J characteristics of material which is in interstate 

or international trade or oc:mnerce. F.ggs (caviar) are brown or 

black carrpared to the yellowish or orange eggs of nany fish 

species. Scaphirtwnchus were traditionally srroked by 

ccmnercial fishennen (Coker 1930) an:i others (Helms 1974) . 

E. 	Photographs and/O+ line ~s. 

Brown (1955) - photograph of Montana state record North Dakota 

outdoors (1956) - black an:i white photograph. 

North ~ outdoors (April-May 1985) fishenien with pallid 

sturgeon (Ryckman 1985) . 

North ~ outdoors (August, 1986) fishenran with sturgeon. 

U.S. 	Fish an:i Wildlife Service, Ecological Services, Pierre, 

South ~ - Six 35 mm slides of pallid sturgeon from 

various bcx:iy an.;Jles. 

Ak-sar-ben AqUaritnn - 35 mm color slides of their captive 

specilllen. 

4. 	Significance. 

A. 	 Natural. 'Ihe difficulties of studying the life history and 

population dynamics of sturgeon are enormous (Ragotzkie 1985). 

Sturgeons other than Scaphi.rynchus spp. are anadromous, widely 

distributed freshwater fishes of the northern hemisphere. Known 

fran the Upper Cretaceous, sturgeons represent a relic fonn of a 

fish group that was dominant in early geological history. The 

family includes 23 species in 4 genera: Huso, 2 species, 

Pliocene to Recent; Acipenser, 16 species, Upper Cretaceous to 

Recent; Scaphirhynchus, 2 species; an:i Pseudoscaphirhynchus, 3 
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species (Scott an::l Crossman 1973) • Aioong the many erx:Iemic 

genera of North American freshwater fishes, one of the most 

distinctive is Scaphirhynchus (Bailey an::l cross 1954) • Except 

for the two species of Scaphirllynchus, the only living 

"shovelnose" stw:geons c:x:x:::upy tributaries of the Aral Sea, north 

of Afghanistan (Cross an::l Collins 1975). '!he pallid sturgeon 

ranks am:>ng the largest of the freshwater fishes (Fflieger 

1975) • Aioong the fish species considered rare on the Missouri 

River, the pallid stw:geon is one of the fEM true riverine 

inhabitants (Schmulbach et al. 1975). 

Peculiar adaptations or structures. Scaphirllynchus, from 

Greek, means "spade snout." 'Ihe heterocercal caudal fin and 

slerx:ler caudal peduncle facilitate upward movement (Nikolsky 

1963). Several longitudinal rows of bony plates e:over the bcxiy 

instead of scales. 'Ihe genus is very tolerant of high turbidity 

(Fflieger 1975) because the barbels aid in food identification 

in tw:bid waters where visibility is limited. '!he highly 

protrusible lips are adapted for sucking (Cross 1967). Dean 

Rosenthal (Biol<:x;Jist, Nebraska Game and Parks Commission, 

Gretna, NE, pers. cornrn.) , observing the feeding habits of the 

pallid stw:geon at the Ak-sar-ben Aquarium, reported that food 

items (fathead minnows an::l goldfish) touching the outer two 

barbels would cause no feeding response. However, food items 

touching the inner barbels would elicit protrusion of the mouth, 

suction, arrl ingestion. 'Ihe body is flattened dorsoventrally 

an::l streamlined for life at the oottom of swift flowing rivers. 
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-nie abrasive effect of waterborne IIllJd and sand are reduced. by 

the tough hide and small eyes (Cross and Collins 1975). 

Disjunction or endemism in range. Pallid sturgeons were 

restricted to the large, turbid, free-flowing Missouri and 

Mississippi river drainages. Six dams on the middle Missouri 

River have caused disjunction of riverine habitat, habitat loss, 

and reduced. migration. 

'lhe type specimen was taken in the Mississippi at the mouth 

of the Illinois River. Collections of pallid sturgeons from 

tributaries of the Missouri and Mississippi rivers have been 

limited to the Yellowstone, Little Missouri, Platte, Kansas, and 

st. Francis rivers. 

Taxonomic uniqueness. Scaphirtiynchus is unique to the 

Acipenseridae due to the absence of a spiracle and possession of 

a fully amored caudal peduncle. The pallid sturgeon is unique 

to the genus due to larger maximum size than the shovelnose 

sturgeon (carlson et al. 1985). 

Obligate relationships with other species. There are no known 

obligate relationships with other species. The sicklefin chub, 

Hyboosis meeki Jordan and Evennann, has a similar habitat 

preference and distributional pattern (Bailey and Cross 1954). 

'lhe sicklefin chub is also considered a rare species. 

Pallid arrl shovelnose sturgeon habitat may overlap, 

particularly where reprcx:luction occurs (carlson et al. 1985). 

Hybrids of pallid and shovelnose sturgeon have been collected in 

the Missouri arrl Mississippi rivers in the state of Missouri. 
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B. 	Significance to Hmnans. When sturgeon were ha.J::vested 

camnercially in the Missouri and Mississippi rivers, pallid 

sturgeon may have been a prize catch because of their size. 

13oth the flesh and roe (eggs) were prized by the public. 

Ccxnmercial aquaculture of the white sturgeon is expanding in 

California am similar successes with the pallid sturgeon are 

possible if a broodstock could be found. Pallid sturgeons are 

of interest to arglers because of their unique appearance and 

large size. 'llley are of biolo;Jical interest because they 

represent a primitive species. 

s. 	Geographical Dist.ribution. 

A. Geographical ra?Y:18· Pallid sturgeons have been found in 13 

states within the United states. 

B. 	Precise occurrences. 

North Dakota: Missouri River throughout the state and the 

lower Yellowstone River (Hankinson 1928, McKenna am Seabloom 

1976). 

South f.Bkota.: Missouri River throughout the state (Bailey and 

Alltnn 1962). 

Nebraska: Missouri River, Platte River at the confluence with 

the Missouri River, Platte River at the Interstate 80 bridge. 

Missouri: Missouri and lower Mississippi River, penetrating 

only a few miles into the Mississippi River upstream from the 

confluence of the Missouri River (Fflieger 1975, Missouri 

Dept. of Conservation, 1984). 

Occurrences in other states have been less frequent am 
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widely distributed. Precise locations are sham in Figure 2 

a-f. 

c. 	status and location of presently cultivated material. 'Ihe only 

living specimen in captivity is on display at Ak-sar-ben 

Aquarium, Gretna, Nebraska. 

D. 	 Biogeographical and phylogenetic history. 'Ihese ancient fish 

evolved over 200 million years ago (Binkowski and Coroshov 

1985). 'Ihe extinct family Olorrlrosteidae is known from the 

lower Jurassic to the lower Cretaceous (Scott and Crossman 

1973) • A shovelnose sturgeon from the Upper Cretaceous was 

fourrl 24 miles southeast of Fort Peck, Montana. Scaphirhynchus 

had assunai its most distinctive structural features by the 

Cretaceous (Moore 1950, Bailey and Cross 1954). The pallid and 

shovelnose sturgeons are phylo;enetically similar (Phelps and 

Allendorf 1983). 

6. 	General environment and habitat description. 

A. 	 concise statement of general environment and habitat. Pallid 

sturgeons require large, turbid, free-flc:Ming riverine habitat 

with a rocky or sandy substrate. 'Ibey prefer main channel pools 

below sandbars (Kallemeyn and Novotny 1977) • When found in 

reservoirs, they have been captured from the headwaters of the 

reservoirs where conditions are riverine-like (Kallemeyn 1983). 

Joseph (1977) listed numerous unpublished studies of the 

fisheries of the Missouri River reservoirs in which the pallid 

sturgeon is mentioned. 
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Figure 2a. Montana. (Brown 1971): Missouri River below Marias River and 
the Yellowstone River downstream from the Tongue River. 

Figure 2b. Iowa (Harlan and Speaker 1969): Missouri and Mississippi 
rivers. Only a single specimen reported for the Mississippi River 
(Coker 1930) l:efore construction of the Keokuk locks. 
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Figure 2c. :::<ansas (cross 1967) : mainstream of the ~..issouri River and 
lower Fansa.s River (only in years of exceptiona.2.ly high water). 

Figure 2d. Illinois (Smith 1979): mouth of Missouri River (B3.rnickol 
and Sta..i-rett 1951), arrl Mississippi River (Jackson County). 

http:exceptiona.2.ly


American Rivers (Lit. Cited) -- Exhibit 928     015202

17 

Figure 2e. Arkansas ~Buchanan 1974): the Mississippi and lower St. 
Francis rivers. 

Figure 2f. Louisiana (D:>ugla.s 1974): East carroll Parish, Mississippi 
River at lake Prcvidence. 
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B. 	Physical cbaracteristics. 

1. 	Climate. 

a. 	Koppen Climate Classification. Not applicable. 

b. 	 Regional macroclimate. 'Ihe Middle Missouri and 

Mississippi rivers are contained in the Great Plains. 'Ille 

clilllate of this region is continental, typified by low 

rainfall and ~ seasonal temperature variations. 

Reigh (1978) arrl Slizeski et al. (1982) provide a detailed 

description of the regional climate. 

2. 	Water quality requirements. Specific water quality 

requirements are unknCMl but in general pallid sturgeons are 

restricted to freshwater (Moos 1978) and are adapted to 

turbid rivers. Flocxied tributaries may be utilized 

seasonally; the only report of pallid sturgeon in the Kansas 

River was when the river was at flocxi stage (Cross 1967) . 

If water quality characteristics of the unaltered Missouri 

River are the pallid sturgeon's preference, then development 

has altered its habitat significantly. D3mming has changed 

riverine water quality features such as current velocity, 

seasonal flow, tw:bidity, temperature, and possibly carbon 

inputs (RusSell 1986, Unkenholz 1986, Hesse 1987) . Present 

water quality in the middle Missouri is discussed by Tcx:id and 

Berrler ( 1982) . Cllannelization has reduced the surface area 

of the Missouri River by about one-half; yet the velocity has 

nearly doubled (F\lnk and Robinson 1974). Sedbnent load, 
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especially in the winter, is noticeably smaller (Funk and 

Robinson 1974, Kallerneyn and Novotny 1977) in the Missouri 

section of the Missouri River than that described by Ellis 

(1936) before impour.rlrnent. 

3. 	Physiograpbic province. Not applicable. 

4. 	Physiographic and topographic characteristics• . Because the 

lower and middle Missouri River appears to be in the center 

of pallid sturgeon rcm;Je, nDSt physicx;iraphic information 

included here deals with glaciation of the northcentral 

pla:ins. Wisconsin glaciation altered flow of the Missouri 

River from northeast to Southeast, dissecting many eastward

flowing rivers in the Great Pla:ins and creating western 

tributaries (Reigh 1978). 'Ihe glaciated area imnediately 

east of the Missouri River is the coteau, typified by 

rolling, poorly drained topography and a thin mantle of 

glacial till. Unglaciated areas to the west display a 

mature, heavily dissected topography. Easily ercx:lible strata 

west of the Missouri River causes extremely high turbidity in 

western tributaries, which are also highly alkaline due to 

:nmoff from alkaline soils fonned from ancient marine 

deposits. Differences in physicx;iraphy, climate, and soils 

cause tributacy streams east of the Missouri River to have a 

different fauna than those to the west. 

s. 	Edaphic factors. Soils in the Missouri River drainage are 

sarrly-loam; the bed of the river was historically 

miconsolidated sani. Frank Cross (CUrator of Fishes, 
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University of Kansas, Iawrence, KS, pers. comm.) suggested 

that reservoir construction has reduc.ed high flows necessacy 

to 	wash larger sand particles do;.mstream. '!he fine sand 

which is ncM deposited results in a IOC>re consolidated, finnly 

packed substrate. '!he sediment loading characteristics of 

the 	Missouri River are discussed by Slizeski et al. (1982). 

Average susperrled sediment concentrations range from 200 to 

1,500 nq/l duri.ng nonnal navigation flows, to 5, 000 rcg/l 

durl.n;J floods. Susperrled sedbnent is rrostl.y sand with 

approximately equal aJilJUllts of silt and clay (Slizeski et al. 

1982) . 

6. 	Dependence on dynamic aspects. '!he erosional nature of a 

river system that dE!:posits silt and fine sands downstream 

may be significant for this taxon. In addition, periodic 

flcxxling ?J'rl la.1 water corrlitions deposit sand bars, which 

are inp:>rtant features of the pallid sturgeon's preferred 

habitat (Schmulbach et al. 1975). Pallid sturgeon were 

captured in the Kansas River in 1952, following unprecedented 

flcxxling (Cross 1967) • Extensive dam-building in that 

drainage has reduc.ed the probability of extreme flocxi 

situations; no pallid stw:geons have been captured in the 

Kansas River since 1952. D:muni.rg of the Missouri River has 

resulted in large slack water pools, thus minimizing the 

free-flowing spawning areas. Seasonal flow differences may 

trigger sturgeon spawning migrations in free-fl<Yi.ng rivers 

(Zakharyan ·1972, Petennan 1977a) • '!he spring high water 

http:free-fl<Yi.ng
http:D:muni.rg
http:reduc.ed
http:reduc.ed
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surge also helps fonn and maintain the river channel. High 

flows are necessary to start the river gravels (collectively 

called bedload) m::::winq to form islan:ls, gravel bars, and 

shoal areas (Petennan 1977b). 

7. 	other unusual physical features of envil.'omnent and habitat. 

None known. 

c. 	Biological c:haracteristics. 

1. 


warmwater, riverine camrmmity. 

2. Regional vegetation type. '!he Missouri and Mississippi river 

drainages are contained in the Great Plains short grass 

prairie, tall grass prairie, Aspen Parkland, eastern 

deciduous forest, outer coastal plain forest and southeastern 

mixed forest provinces (Bailey 1980). 

'!he free-flowing sections of the Missouri River provide a 

variety of riparian and riverine habitat types that have been 

lost on much of the channelized an:l :iJTipounded stretches. 

Major riparian habitat types include cottonwood-dogwood 

(Populus deltoides-COrnus stolonifera), cottonwood-willow (P. 

deltoides-Salix spp.), and elm-oak (Ul.rnus arnericana-Quercus 

macrocarpa) forest {Clapp 1977) • Riverine habitat includes 

sarrlbars, islan:ls, and a variety of wetlands. About 15% of 

the unchannelized river is cattail (~ angustifolia) marsh 

that support a higher fish standing crop and diversity than 

sarrl bar habitat (Kozel an:i Schrnulbach 1976). 

Cllannelization has eliminated over 100,000 acres of 
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aquatic habitat arrl 374,000 acres of wetland and terrestrial 

habitat frc:.m the natural river arx:l its floodplain in the 

reach fran Sioux City, Iowa to the IrOUth at st. Louis, 

Missouri (U.S. Fish arx:l Wildlife Service 1980) . Extensive 

devel~ follCJWi.rq channelization, including rcM-crop 

agriculture arx:l urban arrl irrlustrial encroachment, has 

dramatically cllanJed the CXJl'l'IEXJSition of the natural plant 

camnumities which fonnerly colonized the floodplain. 

3. 	Frequently associated species. Bailey and Cross (1954) 

stated that the sicklefin chub, Hybopsis meeki Jordan and 

Evennann, seemed most closely associated with pallid 

sturgeon, OOth in habitat preference arx:l distributional 

pattern. Pallid sturgeon coinhabit free-flowing rivers with 

shovelnose st:urgeon but prefer JOC>re tumid water (Lee et al. 

1980) arx:l possibly swifter current (carlson et al. 1985). 

4. 	Dcminance and frequency. Although one of the largest species 

in the Missouri-Mississippi river system, pallid sturgeon 

were considered present in low densities throughout their 

ran<Je in the 1950's (Bailey arrl Cross 1954). Pallid sturgeon 

were outnumbered by shovelnose sturgeon 1:20 to 1: 6392 (Table 

3). However, they are not routinely captured. 

s. 	SUc:cessional phenanena. Allogenic succession (driven by 

external factors) typifies sucx:esional phenomena of the 

Missouri River fish carnnrunity, but nothing is known about the 

sturgeon's sucx:essional ecology. It is a long-lived species 

arx:l hence would resist short-tenn, sublethal habitat change. 

http:follCJWi.rq
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6. 	Dependence on dynamic biotic features. '!he abundance and 

distribution of fish forage is a biotic feature that is 

highly dynamic in riverine systems; however, the effects on 

pallid sturgeon are unknown. 

7. 	other enda!Y]ered species. '!he sicklefin chub and the 

sturgeon chub, Hybqpsis gelida, were historically present 

with the pallid sturgeon. Sicklefin chubs are now classified 

as en::lanJered in Kansas (Kansas Fish and Game conunission 

1986), rare in Missouri (Missouri Deparbnent of Conservation 

1984) and North D:lkota (Kreil 1986), a "species of special 

concern" in Montana (Holton 1980), and threatened in South 

rakota (Houtcooper et al. 1985). '!heir disappearance in the 

middle Missouri River apparently coincided with the .reduction 

in pallid sturgeon captures. 

'!he sturgeon chub inhabits the open channels of large, 

silty rivers· such as the Missouri River and occurs in the 

swift current Oller a bottom of sand or fine gravel (Cross 

1967, Ffleiger 1975). A single sturgeon chub was collected 

in the middle Missouri River during extensive sampling by 

Hesse et al. (1982) • 

7. 	PopU.l.ation biology. 

A. 	 General sunmary. Pallid stw:geon are long lived, slow growing, 

and mature at an unknown but probably advanced age (males 3-4 

years, females pertlaps 5-6 years). Reproduction is believed 

to occur f ram June 1 to August 1 but has not been well 

documented. Hybridization of pallid and sh011elnose sturgeon 
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has occurred in the Missairi and Mississippi rivers in the 

state of Missruri in the last 20 to 30 years (carlson et al. 

1985). I..ock and dam cx:mstruction may have created 

subpoµllations of pallid sturgeons that are associated with 

each :inpourxlment and tail water. In addition, there are 

populations in the free-flc:Min:J Yellowstone and upper and lower 

Missouri rivers. 

B. 	 Demography• 

1. 	Known populations. 'Ihis species is potentially present in 

the Missouri River fran Great Falls, Montana to the mouth, 

and in the Mississippi River from the confluence of the 

Illinois River to New Orleans. D.le to the extreme rarity of 

the species, no pop.llation estimates have been made. 

H. L. Ashlock (Forbes and Richardson 1905) stated that the 

pallid sturgeon was nore aburrlant in the lc:Mer Missouri than 

the Mississippi River, based on its occurrence in commercial 

catches and ratio to the aburrlant shovelnose in both rivers 

(Table 3). others have also used the pallid:shovelnose ratio 

when reportin:J pallid sturgeon densities. Kallerneyn (1983) 

presented circumstantial evidence, based on commercial 

lancti.rgs, that pallid sturgeon densities had declined in the 

Missouri, Kansas ·arrl South I:BkDta sections of the Missouri 

River. 
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Tabl e 3 . Ratio of pallid (Scaphirtlynchus albus) to shovelnose 
(.§ . platozynchus) sturgeon in the Missouri arrl Missi ssi ppi 
rivers. 

Missouri River Mississippi River citation 

1 : 5 1 : 500 Forbes arrl Richardson (1905) 
1 : 300 11 II (1920) 

1 : 20 - 1 : 6392 Kallerneyn (1983) 
1:200 1 :181 carlson et al . (1985) 
1:4801 Moos (1978) 

2. 	Demog:taphic details. Palli d sturgeon rei;:orts were sul::xiivided by 

drainage arrl Missouri River .i.mpc::iurrlmnt. 

a. 	~Missouri River: 

1. 	Area. Missouri River from Great Falls to Fort Peck Darn. 

2. 	Number and size of fis h. '!he first rei;:orted pallid 

sturgeon in Montana was a 21. 3 kg fish taken at Fort 

Benton by Cope (1879) • 

3. 	De.nsity. Unknown. 

4. 	EVidence of reproduction. None. 

s. 	EVidence of expansion/contraction. UnlmCMn. 

b. 	IDwer Yellowstone River: 

1. 	Area. Yellowstone River below Forsyth or cart.ersville, 

Montana, frcan the diversi on sti:ucture to nouth. 

2. 	Number and size ot fis h. A 17 kg fish was taken at the 

JroUth of the Tonjlle River in 1950 (Brown 1955). Haddix 

arrl Estes (1976) rei;:orted capturID:l a 11.3 kg pallid 

sturgeon while electrofishing below Intake, Montana, in 
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1975. '!he Montana state record, 27 .2 kg, was taken in 

1979 on a setline near Sidney. 

3. 	Density. Pallid sturgeons are rare, occasionally taken at 

the IOOUth of the To~e River arrl belCM the intake 

diversion structure (Haddix arrl Estes 1976). Pallid 

sturgeons were taken by electrofishing from Fairview, 

North lakota, to the nouth during a paddlefish cooperative 

study with Montana in 1977 arrl 1978 (Greg Power, Fisheries 

Research Biolcqist, North 03kota Game arrl Fish Department, 

Riverdale, ND, 1987 corresporrlence). Seldom are more than 

one to three pallid sturgeons reported annually from the 

Yellowstone River in Montana (Petennan arrl Haddix 1975). 

4. 	Evidence of reproduction. None reported. 

s. 	Evidence of expansion;oontraction. The irrigation 

diversion structure that was constructed at Forsyth, 

Montana, in 1904 probably blocked upstream movement of 

shovelnose arrl, presumably, pallid sturgeon (Graham et al. 

1979). 

c. 	Fort Peck Dam tail.race to Garrison Dam: 

1. 	Area. Missouri River from Fort Peck Dam downstream to 

Garrison Dam, North Dakota. 

2. 	NUmber and size of fish. '!he unofficial world record, 

38. 5 kg, was taken from the Missouri River at Williston, 

North Dakota (Ryckman 1985) . One possible albino (pure 

white), approximately 2.2 kg, was taken near Mallard 

Islarrl, lake Sakakawea, in 1981, in water less than 100 
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feet deep. 

3. 	Density. Not known. 

4. 	Evidence of reproduction. None reported. 

s. 	Evidence of espansion/oontraction. Since 1956, at least 

one pallid sturgeon has been netted during JPOpulation 

sampling studies in lake Sakakawea, from the mouth of the 

Yellowstone River to Garrison n:un, in 14 of 23 years 

sampled (Berard 1984). 

d. 	Garrison Dam tailrace to oahe Dam: 

l. Area. Missouri River from Garrison IBm downstream to oahe 

D:m\ I South rakota• 

2. 	NUmber and size of fish. '!he world record pallid 

sturgeon, 36.8 kg was taken near Washburn, North D:lkota, 

in 1956 (North rakota outdoors 1956). The North Dakota 

state record, 22 .6 kg was caught on hook and line in 1984. 

South Dakota Natural Heritage Database has the following 

sites and dates listed for collections of irrlividual fish 

on this river stretch: lake oahe (1971) , Grand River 

IOC>Uth (1952), and Okobojo Creek (1985) (Geo:rge Vandel, 

Assistant Director, Wildlife Division, South D:lkota 

Department of Game, Fish and Parks, Pierre, SD, pers. 

camm.). 

3. 	Density. 'Ihere was a reasonably gocx:i population in 1967, 

based on unspecified catches during test netting (Dale 

Henegar, Fisheries Division Chief, North Dakota Game and 

Fish Deparbnent, Bismarck, ND, 1967 memorandum). Since 
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1956, population studies have resulted in the collection 

of 	at least one pallid sturgeon during 7 of 22 years 

sampled in that portion of the Missouri River, between 

Bismarck, ND, arrl the South Dakota border (oahe Reservoir) 

(Greg' Power, 1987 corresporrlance). 

4. 	Evidence of repl:Oduction. Fred June (Fisheries Biologist, 

u.s. Fish arrl Wildlife Service, Pierre, SD, 1967 

neoorarrlum) reported no yourxJ-of-year pallid sturgeon 

taken in extensive trawling arrl seining in oahe Reservoir 

arrl lake Sharpe. 

s. 	Evidence of expansion/contraction. Not known. 

e. 	oahe Dam tailrace to Big Bend Dam: 

1. 	Area. Missouri River from oahe Dam downstream to Big Bend 

Dam, South Lakota. 

2. 	NUmber and size of fish. Art Talsma (Director, Division 

of Wildlife, South ~ Department of Game, Fish and 

Parks, Pierre, SD, pers•. comm.) saw one pallid sturgeon 

caught on hook arrl line in the tailrace below oahe Dam. 

Scuba divers have reported large pallid sturgeon in the 

same area. In 1979, 2 pa1lid sturgeons averaging 104 cm 

arrl 4. 7 kg were C?Ptured· In 1985, 1 pallid sturgeon 

approximately 121 cm and 9-13 kg was captured in lake 

Sharpe (Robert Krumm, Fisheries Biologist, South Dakota 

D=partment of Game, Fish and Parks, Mobridge, SD, pers. 

carnm. ) • south Lakota Natural Heritage Database has the 

follc:Ming sites and dates listed for collections of 
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irx:lividual fish on this river stretch: lake Sharpe 

(1975), Antelope Creek (Iake Sharp) (1983), and Stony 

Point, south of Medicine Knoll Creek rrouth (lake Sharpe) 

(1983) (George Vandel, Assistant Director, Wildlife 

Division, South 03.kota Department of Game, Fish and Parks, 

Pierre, SD, pers. canun.) . One pallid sturgeon was 

captured during 1986 test netting in Iake Sharpe (Jim 

Riis, Fisheries Biolcqist, South D::lkota Department of 

Game, Fish and Parks, Pierre, SD, pers. COllUll.). 

3. 	Density. Not known. 

4. 	Evidence of reproduction. None reported. 

s. 	Evidence of expansion;contraction. Not known. 

f. 	Big Bend Dam tailrace to Fort Randall Dam: 

1. 	Area. Missouri River from Big Berrl ram dCMJ'lStream to Fort 

Rarx:lall Dam, South D:lkota. 

2. 	Nllmber and size of fish. Robert Krumm (1967 memorandum) 

reported that 954 fish averaging 7-9 kg were caught 

between 1959 and 1965 at the upper erx:l of lake Francis 

case (Fort Rarrlall Reservoir). Gasaway (1970) reported as 

many as 78 sturgeon, presumably pallids, taken yearly by 

canunercial fish.ennen from 1959 to 1968. 

3. 	Density. UnkncMn. 

4. 	Evidence of reproduction. None reported. 

s. 	Evidence of expansion/contraction. None. 

q. 	Fort Randall Dam tailrace to GaVins Point Dam: 

1. Area. Missouri River from Fort Rarx:lall ram downstream to 
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Gavins Point ll:lln. 

2. 	Number and size of fish. Robert Krtnmn (1967 memorandum} 

reported 9 pallid sturgeon, rarqing from 1.6 to 8.8 kg, 

taken in the Sprinflield area dCMnStream to Bon Hcmune 

Colony, 1957. Kallemeyn arrl Novotny (1977} reported one 

pallid sturgeon taken in this area in 1976. Mike Avery 

(Biologist, Nebraska Gane arrl Parks Commission, Ak-sar-ben 

Aquarium, Gretna, NE, pers. canun.) caught an 45-50 cm, 

pallid sturgeon on hook arrl line near the sunshine Bottom 

area in 1986. I.any Hesse (Biologist, Nebraska Game and 

Parks Commission, Norfolk, NE, pers. comm.} reported a 

22.5 kg pallid sturgeon caught at the mouth of the 


Niobrara River. 


3. 	Density. Unknown. 

4. 	EVidence of reprOduction. None reported in the Missouri 

River. 'Ihe Niobrara, a major tributary of the Missouri 

River, may offer a better spawning arrl nursery envirornnent 

than the Missouri River-Lewis arrl Clark lake (Gavins Point 

Resel:voir} system. However, no Scaphirhynchus young were 

captured during extensive sampling in 1976 and 1977 (Hesse 

et al. 1979}. 

s. 	EVidence of expansion/oontraction. Habitat degradation· 

threatens to destroy :possible reprcductive habitat in the 

remaining unchannelized river below Fort Randall Dam 

(Hesse arrl Newcomb 1982). 

h. Gavi.ns Point Dam tail.race to mouth: 
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1. 	Area. Missouri River from Gavins Point Dam downstream to 

the lOC>Uth at st. Louis, Missouri. 

2. 	Nlmlber and size of fish. Moos (1978) reported 

considerable nov~t of shovelnose sturgeon in this river 

section. Pallid sturgeon are frequently captured by 

fishermen, usin:l "green worms" dug from riverl:>anks and 

hook an:l line fish.i.rg in the Platte an:l at the mouth of 

the Platte River, Sch.illin:l Wildlife Management Area, 

Plattsmouth, Nebraska. Since 1979, six or seven fish 

weighj.D;J approxinately 4.5 kg each have been taken by 

arqlers to Ak-sar-ben Aquarium for identification (Dean 

Rosenthal, pers. camm.) • South rakota Natural Heritage 

f.atabase has the followio:l sites and dates listed for 

collections of irrlividual fish on this river stretch: 15 

km west of Vennillion on the Missouri River (1970), 

tailwaters of Gavins Point Dam (1976), Missouri River at 

an:l 8 km east of Yankton ( 1952) , and the Missouri River . 

aro.it 2 mi below Gavins Point Dam (1952) (George Vandel, 

Assistant Director, Wildlife Division, South Dakota 

Department of Game, Fish and Parks, Pierre, SD, pers. 

camm.). 

3. 	Density. Researchers nrust look at thousands of shovelnose 

sturgeon to firrl one pallid sturgeon (carlson and Ffleiger 

1981). since 1940 the density of shovelnose sturgeon has 

not change:i much in this section of the river (Pflieger 
0 

an:l ,..race 1987). Ll..ke IOOSt riverine species, shavelnose 

http:fish.i.rg
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(arrl presurrably pallid) sturgeon are better able to 

tolerate habitat chan':fe in areas that remain riverine even 

though somewhat affected by reservoir construction, 

c:x:::inpared to areas Il'Ore directly affected by inundation or 

dam 	releases. 

4. 	Evidence of reproduction. No young-of-year pallid 

sturgeon have been collected in the Missouri River below 

Gavins Point n:un usin;J electrofish.ing, selective 

toxicants, 

arrl seine nets (Kozel 1974, Schmulbach et al. 1975). Moos 

(1978) reported one larval sturgeon captured by a plankton 

net in the Missouri River National Recreation River (MNRR) 

stretch (Gavins Point n:un to Ponca, Nebraska) in 1969. No 

pallid sturgeon were aioong same 68,000 larvae collected 

from middle Missouri River (Hergenrader et al. 1982) . 

s. 	Evidence of expansion/contraction. 'Ihree captures in the 

MNRR in the past 20 years have been recorded (James 

SChmulbach, Fisheries Professor, University of South 

r:akota, Vermillion, SD, pers. comm.). No pallid sturgeon 

have been captured by Nebraska biolCXJists since 1979 

(I.arry Hesse, Fisheries BiolCXJist, Nebraska Game and Parks 

camrnission, Norfolk, NE, pers. comm.). None were among 

same 90,000 adult . fish collected by Hesse et al. (1982) 

over a five year period from the Missouri River 

(Nebraska). Extensive nettin;J in the lower Missouri and 

Mississippi rivers by carlson et al. {1985) prcx1uced 4355 
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stw:geons: 11 (0. 2%) were pallid sturgeons arrl 12 (0.3%) 

were pallid-shovelnose hybrids. 'Ihe pallid to shovelnose 

ratio (Table 3) was substantially lower than that fourd 

earlier by Fisher (1962). Fflieger arrl Grace (1986) 

predicted that the palli d sturgeon could disappear from 

the lower Mi.ssoori River. Funk arrl Robinson (1974 ) 

:reported a steady decl ine in the total sturgeon catch 

between 1894 arrl 1970 in the l ower Missouri River. 

Shovelnose sturgeon have also became m::>re rare. Kallerneyn 

an::1 	Novotny (1977) fourxi no shovelnose sturgeon in 

channelized. portions of the river. Schmulbach et al . 

(1975) fourd decreased densities of shovelnose sturgeon in 

the channelized. river below Fonca state Park, Nebraska. 

i. 	Mississippi River. 

1. 	Area. Mississippi River downstream from its confluence 

with the Mi.ssoori River IIO.lth. 

2. 	NUmber and size of fish. Not known. 

3 . 	 Density. Not known. 

4 . 	 EVidence of reproduction. None re:ported. 

s. 	Evidence of expansion;cx>ntraction. Pallid s turgeon are 

assumed to be distributed throughout lower sections of the 

river but are captured only infrequently. 'Ihis is 

possibly due to inefficiency of capture systems in l arge 

rivers (Kallemeyn 1983) . construction of Keokuk ~ 

created a barrier to upstream migration of shovelnose and 

possibl y pallid sturgeon in the Mississippi River 
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(carlarrler 1954). 

c. 	Phenology. 

1. 	Patterns. Spawnirq occurs between June 1 and August 1 

(Forbes arrl Richardson 1920). Spawning chronology among 

sturgeon species depems on temperature preferences 

(Zakharyan 1972) arrl other sturgeons do not spawn annually 

(Rot.:Jssa.1 1957, Moos 1978). Shovelnose arrl pallid sturgeon 

have similar spawnirq times, temperatures, arrl habitats, 

as evidenced by hybridization between the two species 

(carlson et al. 1985) • Larval drift of stw:geon occurs at 

specific intervals durin;r the summer and is dependent on 

water temperature arrl flCM regime of riverine systems 

(e.g., Hergenrader et al. 1982) . 

2. 	Relation to climate and microclimate. Spawning depends on 

water temperature. Petennan arrl Haddix (1975) noted that 

spawning :runs of shovelnose sturgeon in the Powder River 

(Montana) slCMed when sprin;r stonns lowered river water 

temperatures. Scaphirhynchus species were reported 80 km 

above the IroUth of the Little Missouri River during high 

water in the sprin;r 1950 (Personius and F.ddy 1955). 

Shovelnose sturgeons also spawn earlier in streams 

(Petennan arrl Haddix 1985) than in resei:voirs (June 1977). 

D. 	 Reproductive ecology. 

l. Types of repl.'Oduction. '!he reproductive biology of the 

pallid sturgeon is unknown but in general is probably similar 
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to that of other sturgeons. Breeding habits of the sturgeons 

appear to be quite unifonn; all species spawn in the early 

sprirq and are nnll.tiple spawners, i.e., release eggs at 

intervals (Breder arxi Rosen 1966, D:>roshov et al. 1983). 

Adhesive eggs are deposited at breeding sites in deep 

channels or rapids arxi left unatterrled. Reproductive rn<Xies 

are nore s:ilnilar to those of modem-day fishes than those of 

ancient groups. Acipenser spp. migrate upstream to spawn 

(Zakharyan 1972) as do shovelnose sturgeon (Peteman and 

Haddix 1985). 

Acipenseridae have no evident external secondary sex 

characteristics, except perhaps body shape and color. 

Females are generally larger than males, whereas males are 

generally nore slender arxi have brighter colors than females. 

stages in egg development described for canada's eastern 

lake sturgeon (Roussow 1957) arxi the shovelnose sturgeon 

(June 1977) probably apply to the pallid sturgeon. 

2. Dispersal. 

a. General mechanisms. Pallid sturgeon movement patterns 

are unknown. .Q. platorynchus moved 107 km in 5 years in 

the Missouri River arrl showed no tendency to return to the 

capture location (Moos 1978). In the Upper Mississippi 

River, shovelnose sturgeons were :rrostly sedentary ·but 

SOireti.mes rnoved up to 11.7 knVday. Most movements 

occurred in May arxi July arxi fewest in April and June 

(Hurley et al. 1987). I.arJal Acipenser spp. drift 
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downstream in late summer with falling water levels and 

the wanrest seasonal water terrq:>eratures (Zakhacyan 1972). 

b. 	Responses of mecl>anj sms. Unknown. 

7. 	overall assessment of reproductive success. No 

reproduction has been dc:x:urcented in recent years other 

than the ~rt of one larvae captured in a net in 1969 

(Moos 1978) • Inpourrlment of the majority of the middle 

Missouri River may inp=de reproduction (Held 1969}. June 

(1977) attributed the unusually high incidence of atretic 

ovarys (reabsorbing unspawned eggs} in shovelnose sturgeon 

to adverse reproductive corx:litions in lake oahe, South 

n:lkota. Reproductive sua:::ess is probably poor because l} 

numbers are low, 2) toodified habitat may cause those 

present to hold eggs, 3) the fish probably natures at an 

advanced age, and 4} it may not spawn every year. No 

larvae or yourg fish have been collected in the last ten 

years. 

a. 	Population Ecology. 

A. 	 General sunmary. Pallid sturgeons occur in low densities in 

deep water channels of large rivers in association with 

shovelnose sturgeons. 

B. 	Positive and neutral interactions. None known. 

c. 	Negative interactions. 

1. 	Herbivores, predators, pests, parasites and diseases. 

Nothing is known of potential negative interactions except 

for the general increase in piscivorous fishes. Increases 
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in the rn.nnber of large predators in the Missouri River 

system, such as white bass, (Morone chrysoos), goldeye, 

Q!icxion alosoides), and walleye (Stizostedion vitreurn), 

may have increased toc>rtality of young pallid sturgeon 

because of predation (Frank Cross, pers. COllUU. ) . Skipjack 

herrirg (Alosa chrysochloris) and white bass, both 

piscivorous sight feeders adapted to relatively clear 

waters, were not reported in the lower Missouri River 

until recently (Flmk and Robinson 1974) . Salrnonids have 

also been recently stocked in Missouri River waters. 

2. 	ccmpetition. 

a. 	Intraspecific. I1::M densities of this species 

throughout its ran:Je probably preclude this type of 

carpetition. 

b. 	:rnterspecific. r::ue to habitat m:x:tifications in the 

Missouri River, carlson et al. (1985) speculate::l that 

ecological segregation of the pallid and shovelnose 

sturgeon has decreased because of channel degradation. 

Corrpetition for spawning sites may be inclicate::l by the 

hybridization between the two species (Pflieger and 

Grace 1986) . 

D. 	Hybridization. 

1. 	Naturally occurring. Fish species hybridize in nature, at 

tbnes in considerable frequency (Hubbs 1955). carlson et 

al . {1985) detennined that 12 sturgeon (0.3% of total 

catch) taken in the Missouri River in Missouri were 
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pallid-shovelnose sturgeon hybrid females, which suggests 

that an unbalanced sex ratio may exist. Phelps and 

Allerrlorf (1983) detennined the two Scaphirhvnchus species 

to 	be genetically identical at 37 lc:ci. 

2. 	Artificially induced. None known. 

3. 	Potential in cultivation. CUltivation of pallid sturgeon 

has not been attempted; however the cultural requirements 

of sturgeons is fairly well known. (See Symposium on the 

biology arrl managernent of sturgeon, Envirornnental Biology 

of Fishes, Volume 14). 

E. 	other factors of population ecology. Pallid sturgeons have 

never been as numerous as shovelnose sturgeons.. 

9. 	current land ownership and management responsil:>ility. 

A. 	General nature of ownership. I..arrl adjacent to the Missouri 

and Yellowstone rivers is a mixture of state, federal, and 

predominantly private ownership. 

B. 	Specific landowner. Specific landowners may be important if 

critical habitat areas are fourrl. 

c. 	Management responsibility. 

1. 	Missouri River from Fort Benton to Robinson Bridge, 

Montana (National Wild and Scenic River System}: 

management responsibility is assigned to the Bureau of 

I..arrl Managernent (U.S. D:partrrent of the Interior 1978} . 

2. 	Charles M. Russell National Wildlife Refuge: federal 

ownership, adrn.inistered by the U.S. Fish arx:l Wildlife 

service. 
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3. 	Fort Peck, Garrison, oahe, Big Berxl, Fort Ran:lall, an:l 

Gavins Point Reservoirs: shoreline is administered by the 

U.S. Anny Corps of Engineers. 

4. 	Missouri National Recreational River (MNRR) from Gavins 

Point Dam to Ponca State Park, Nebraska: administered by 

the National Park Service arrl U.S. Anny Corps of Engineers 

(U.S. ~part:rrent of the Interior 1979). Although there is 

an authorization for MNRR, no lan:ls have been acquired 

either in fee title or easement under this authorization. 

10. Management practices and experience. 

A. 	Habitat management. 

1. 	ReView of past management and land-use experiences. 

Numerous civil works (reviewed by Branyan 1974) have 

resulted in the following changes to the Missouri 

River: 67 percent of its length is either impounded or 

channelized; 75 percent of the remaining 1,241 km lies 

in the headwaters, leavirxJ only remnants (about 288 km) 

of "natural" river doNnstream, which is the · 

hypothesized center of the pallid stu:r:geon range; the 

natural river remnants are affected by reservoir 

releases. '!he civil works projects have benefited 

c:camoorce but like other water projects were carried out 

without adequate consideration of envirornnental damage 

(NRC 1966). '!he extensive siltation of riverine 

habitat has probably been unfavorable to the pallid 

sturgeon; however, this is speculation because of the 

lack of knowledge about its specific habitat needs. 
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Fishing regulations in Missouri, South Dakota, and 

Nebraska protect all pallid stw:geons. Regulations in 

North Il3.kota protect those over 91 cm. Regulations in 

Montana protect those over 7. 2 kg. 

b. Related TaXa. '!he c:armronly encountered shovelnose 

stw:geon is considered a game fish and creel limits vary 

from unlimited possession (North D:lkota, Montana) to a 

maximum of 20 fish in p:::>SSeSSion (South Dakota, Nebraska) 

or a maxinrum possession of 22 kg (Missouri). The lake 

sturgeon (~. fulrescens) receives protection similar to 

the pallid sturgeon. 

c. 	other ecologically similar taxa. 

2. 	Perfoxmance i.mder ~ed conditions. Pallid sturgeon 

have been captured in mai.nsteI)\ Missouri River reservoirs 

in greater density than in the river proper (Kallemeyn 

1983) , perhaps because of greater sanpling effort in 

reservoirs than the river. Evidence of natural 

reprcx:luction has not been obtained in the last 10 years. 

3. 	current management policies and actions. 'Ihe system 

regulation is directed by the Rese:rvoir Control Center in 

Omaha, Nebraska. Input into system regulation is obtained 

at semi-annual public meetings attended by concerned 

citizens, special interest groups, and state, local , and 

federal agencies. '!he system is presently operated with 

consideration of the reservoir sport fisheries during 

spawnin:J (Fig. 3). One or 100re reservoirs are selected 

each year and water levels controlled to enhance spawning. 
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Figure 3. 	 Water control calendar of events for the Missouri River showing months 
when fish spawning is enhance:l on selected reservoirs by stabilizing 
water levels. 
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Reservoir releases are also being experimentally adjusted 

to 	accarocx:late nesting of rare birds (least tern, Sterna 

antillarum; piping ploverI craraarius mel<Jdus) • 

Formation of a Missouri River Natural Resource 

Cormnittee occurred in December 1986. This cc:anmittee, 

headed by the Missouri River Coordinator, is corrq;>OSed of 

technical wildlife personnel representinJ Wildlife 

Conservation Agercy Directors from the seven states in the 

Missouri River drainage. Committee functions are varied, 

but a major task is to provide the Reservoir Control 

Center a consensus anrrual recorranen::lation concerning 

reservoir releases arrl pool operating levels. 

F.ach state fish arrl game agency provides fisheries 

management (m::>nitoring, stocking, enforcement) the length 

of the river. Most of this effort is expended on 

reservoirs arrl in dam tailraces. 

4. 	FUture river use. Dewatering arrl flow regime regulation in 

the upper Missouri arrl Yellowstone rivers is probable 

because of coal and other energy development (Gardner and 

Berg 1982). In Montana, a Yellowstone moratorium went 

into effect in 1974 as a result of growing concern over 

large irrlustrial filings for water. '!he board regulating 

pennits fully agreed with the legitimacy and necessity of 

assuring adequate water to maintain fish, wildlife, water 

quality, arrl recreational values. Hc::Mever, balancing 

those requests against the requests for diversion of 
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water by cities and irrigation applicants is difficult 

(ID:rd et al. 1975, Clark 1979) • In the middle and lower 

Missouri River, agriculture will continue to be a major 

water use (90% of the consunptive use). Hence, 

irrigation projects such as Garrison Diversion or CENDAK 

may have major cumulative impacts on the Missouri River. 

other uses of the river are navigation, public water 

supply, electric power prcx:iuction, and outdoor 

recreation. In the MNRR below Gavins Point r:am, land 

purchase or easements obtained for protection of MNRR 

values (Keenlyne et al. 1986) may coincidentally provide 

protection to important pallid sturgeon habitat areas. 

B. 	CUltivation. 

1. 	controlled propagation techniques. 'Ihe idea of using 

hatcheries to augment wild sturgeon populations is not a 

new one (Marx 1986). AqUaculture is successfully being 

used to supplement natural reprcx:iuction of Atlantic, 

shortnose, white, and lake sturgeons (Table 4). 'Ihe 

breeding habits of sturgeons appear to be quite unifonn 

(Bred.er and Rosen 1966); therefore, investigations of 

Acipenser culture techniques could be useful for 

Scaohirllynchus cuiture. 'Ihe Atlantic sturgeon and 

shortnose sturgeon (federally listed as endangered 

species) are bein:J cultured in South Carolina (Smith et 

al. 1980). Adults are captured from lotic systems, 

-· 	 spawned, and returned to the wild; no brood stock is held. 
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Shortnose sturgeon exhibit specific focxi preferences while 

confined (F.dward Dingley, Fish CUlturist, U.s. Fish and 

Wildlife Service, Orall:;Jeburg, SC, pe:rs. camm.). 

Artificial spawning of shortnose sturgeon was also 

reported by Buckley and Kynard (1981). F.ggs from the 

white sturgeon are sw:gically renoved and are then 

fertilized and hatched using nethcx:ls that are routine for 

other fish. Eggs hatch in 12 days and fry are reared on 

conunercial trout chow (Marx 1986). 

Table 4. Sturgeon culture locations' in the United States. 

Species Hatchery 	 Contact Person Phone # 

White 	 Univ. Calif. (t:avis) Serge D:>roshov (916) 752-7603 
Green 

lake 	 Univ. Wisconsin Fred Binkowski (414) 224-3000 
center for Great Lakes Studies 

lake 	 Missouri Department Kim Graham (314) 449-3761 
of Conservation, 
Blirrl Pony Hatchery 

Shortnose U.S. Fish &Wildlife E:dward Dingley (803) 534-4828 
Atlantic Service, National Fish 

HatcheryI Orangeburg, SC 

Shortnose 	 Mass. Coop. Fishery Boyd Kynard (413) 545- 2011 
Unit, Univ. Mass. 

Shovelnose 	u.s. Fish & Wildlife Roger Copper (605) 665-3352 
Service, Gavins Point 
National Fish Hatchery, SD 

Rinne et al. (1986) cautioned that "(endangered) 

.· 	 species may be readily propagated in the hatchery, but 
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without suitable sites for their re-intrcx:luction into the 

wild, the role of hatcheries in errlangered species 

managenait is reduced to that of providing refugia." 

2. 	Ease of transplanting. Dean Rosenthal (pers. connn.) 

reported that pallid sturgeon were difficult to hold in 

captivity at Ak-sar-ben Aquarium, Nebraska. Moos (1978) 

felt that adult shovelnose sturgeon were hardy and 

withstood harxilin;J and temperature shock well. 

3. 	Pertinent knowle&Je concerning ecologically similar taxa. 

Paddlefish propagation is successful in Missouri (Purkett 

1963, U.S. Fish and Wildlife Service 1984), North Dakota 

(Gregg Power, 1987 pe:rs. comm.), South Dakota (Graham et 

al. 1986), Alabama., and Tennessee (Semmens and Shelton 

1986) • Research at Auburn University coupled paddlefish 

spawning neth~ with those for white stw:geon described 

by IX>roshov et al. (1983). 

11. 	Evidence of threats to survival. 

A. 	 Present or threatened destruction, modification, or 


curtailment of habitat or range. 


1. 	Past threats. Pallid sturgeons were reported by Forbes 

and Richardson (1905) to compose a small portion of the 

stutg'eon catch in the Mississippi River but a much larger 

portion of the catch in the lower Missouri River. Cross 

(1967) cited wasteful fishing practices, probably in 

conjunction with nettin;J shovelnose sturgeon, as a 

possible threat to pallid sturgeon sw:vival. MCXJs (1978)
.• 
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stated that shovelnose sturgeon, not differentiated from 

pallid sturgeon, were considered a nuisance by commercial 

fisherrren in the late 1800's arrl were intentionally 

destroyed. Bamickol arrl Starrett (1951) reported a 

decrease in the shovelnose sturgeon catch from 84,825 to 

13,600 kg from 1899 to 1946, which ma.y have included some 

pallid sturgeon. Types of developments (agriculture, 

energy, urban growth, etc.) requiring water allocation 

decisions were covered by Lord et al. (1975). 

2. 	EXistinq threats. Existing threats are primarily related 

to the decrease in riverine habitat in which the pallid 

sturgeon evolved. Eighty percent of the middle Missouri 

River has been altered from a meandering large river to a 

series of lakes arrl a barge canal (reviewed by Hesse 1987, 

Pfi9:3'er arrl Grace 1987). Six rese:i:voirs on the middle 

Missouri River are used to control main stem flooding. 

li:M discharge in the spring may conflict with the pallid 

sturgeon's hypothesized need for high spring flows to 

initiate a yearly spawnir¥;J run. 

'!he lower Missouri River has been shortened by over 8 

percent (F\lnk arrl Robinson 1974). Formerly, the river 

featured san:fuars, islarrls (many dominated by cottonwoods 

arrl dogwoods), arrl a variety of wetlands (Keenlyne et al. 

1986) . Islarrls have been virtually eliminated. The 

chutes or sloughs which separated the islands from the 

shore are gone, along with other fonns of backwater 
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habitat. Snags, once abun::lant in the river, have been 

ren¥JVed. 'Ihe full volume of the river's flow is confined 

within a relatively narrow channel of rather uniform width 

and a strorg, swift current. 'llris was done to stabilize 

the river and improve corxlitions for navigation, and it 

. was accc:.uiq;>lished by the use of revetnents to stabilize 

banks and wirg dikes to direct the current arrl cut off 

chutes and sloughs. 'lhese changes have apparently 

afffecte1 sh.ovelnose sturgeon abundance and reproductive 

success (Schmalbach 1974, Mcx:>S 1978). 'lhe same 

hydrological changes have probably been detrimental to 

pallid sturgeon populations. 

D:!m cxmstruction :restricts pallid sturgeon movements in 

the MisSouri-Mississippi drainage, resulting in a series 

of fragrrented populations in place of fonnerly contiguous 

ones. 'lhe blockage of such movements has been shown to 

theoretically increase the probability of extinction 

(Molles 1980). 

3. 	Potential threats. Increased hybridization of pallid 

sturgeon with shovelnose sturgeon may decrease genetic 

integrity. 

Additional p:::iwer plant (ptIITped storage) facilities 

could cause rapid daily fluctuations in discharge 

(Unkenholz et al. 1984) and further ilnpact habitat. Power 

plant and water supply intakes may entrain or impinge 

fish, but no pallid sturgeon were foun:l on screens of the 
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Fort cahOlll'l and Cooper Nuclear Stations for several years 

after start-up (Hergenrader et al. 1982). 

'llle feasibility of mre iirg;x>un::hnents on the Upper 

Missouri River in Montana is being studied (Gardner and 

Berg 1982). A plan to divert flc:M from the headwaters at 

Yellowstone Lake across the continental divide to the 

Green and Colorado rivers (Galbraith 1986) could affect 

the hydrology of the system. 

B. 	overutilization for ocmnercial, sporting, scientific, or 

educational use. Potential problems arise from the inability 

of sport and ccamnercial harvesters to distinguish shovelnose 

from pallid sturgeons. Sturgeon have historically been 

considered a nuisance and dumped on sarrlbars in some 

locations (carlander 1954); in others, the flesh was used as 

food to such an extent that the species became depleted 

(Clmrchill and over 1938). Sturgeon values mre than doubled 

in the period from 1954 to 1974 (Helltls 1974) • The demand for 

caviar since the Iranian crisis has greatly increased 

commercialization of paddlefish eggs and pallid sturgeon eggs 

would also be highly prized (U.S. Fish and Wildlife Service 

1984) • Sturgeon poaching has been an enforcement problem in 

california (Marx 1986). Sport harvest regulations in most 

states do not fully protect small pallid sturgeon. 

c. 	Disease, predation, or graz~. None kna.v:n. Introduced 

piscivorous gane fish are mre conuoon than in the past. 

D. 	 Inadequacy of exi.sti.D;J regulatory mechanisms • .• 
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1. 	Past threats. Provisions were not made to exclude pallid 

sturgeon from the canunercial catch. 

2. 	ExistiDg threats. '!here is a lack of ronfonnity in state 

regulations roncernin;J the pallid sturgeon. No sturgeon 

regulations exist in Arkansas, Illinois, Kentucky, 

Louisiana, Mississippi, or Tennessee. All pallid sturgeon 

must be released in Ic:Ma, Kansas, Missouri, Nebraska, and 

South o:urota. '!his requires anglers to recognize the 

difference between pallid and shovelnose sturgeons. 

Nebraska anglers have misidentified 7 or 8 pallid 

sturgeons in the past decade and brought them to Game and 

Parks facilities for documentation as new state record 

shcvelnose sturgeons (Dean Rosenthal, pers. comm.). '!he 

fish is included on the Nebraska list of endangered and 

threatened wildlife (NG:EC 1977) • Size regulations in 

Montana and North o:tkota prohibit possession of large 

sturgeons; this generally means that pallid sturgeons, 

which are larger than shovelnose, are released (Ryckman 

1985) but small pallid sturgeons are not protected. 

lack of knowledge al::xJut the status and ecology of the 

pallid sturgeon prevents regulations from being made that 

might preserve or maniPuJ.ate habitat to benefit existing 

stocks. Additionally, lack of a captive "colony" 

prevents research on artificial propagation. 

3. 	Potential threats. 'Ihe major threat is lack of knowledge 

about the needs of the pallid sturgeon so that it can be 
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adequately considered in future plans for allocation of 

Missouri River water. Also, allocation of water to uses 

that have higher priority with the public than 

preservation of rare fish is a potential threat. 

E. 	other natural or mamade factors. Unknown. 

II. 	sunmary and Pecx:mnendations. 

12. 	General assessment of vigor, trends, and status. 'Ihere is 

documentation that the pallid sturgeon has never been a:mnnonly 

fourrl and is no:re scarce now than in the past. No significant 

recruitment is occurring; thus the vigor of the population is low. 

'Ihe fish's designation as a category 2 anilnal .irrlicates federal 

concern for its status, a concern shared by state agencies and 

fishery biologists interested in the Missouri River. '!here have 

been so fEM doa.nnented catches of the pallid sttirgeon in the past 

10 years that it may be threatened or errlangered. The American 

Fisheries ~iety has listed it as threatened due to destruction of 

habitat (J?eacon et al. 1979). 'llle fish could be extirpated from 

the lower Missouri River if t:rerrls continue (Fflieger and Grace 

1987). 

'!he decline of the species has probably been because of habitat 

l~ and inability to adapt to the changed envirornnent. other 

possible threats are hybridization with the shovelnose sturgeon and 

the possibility of misidentification by fishennen seeking the 

canuoon shovelnose sturgeon. Lack of knowledge about the fish's 

habitat needs prevents useful input into water planning efforts. 

lack of captive adults prevents research on artificial propagation..• 
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13. 	Priority of listing or status change. 

A. Recxmnendation 	to U.S. Fish and Wildlife Service. 'Ille Service 

should begin efforts to enhance the pallid sturgeon population. If 

initial efforts reveal that the fish is as scarce as 

many believe, then the species should be considered "endangered" 

because of low population rnnnbers, significant habitat loss, and 

possible reproductive failure throughout much of its range. An 

upjated inventory of its ran;e needs to be completed. The 

feasibility of culturirg the species should be investigated in 

further detail. '!be greatest difficulty in culturing pallid 

sturgeon could be obtainin:J brocxL~. Norman Benson, 

(Biologist, North central Reservoir Investigations, U.S. Fish and 

Wildlife Service, Yankton, SD, 1967, mem:>ran:hnn) doubted that 

enough specimens could ever be obtained for a complete life history 

study. 

B. 	Feccmnendations to other U.S. Federal agencies. The Corps of 

Engineers, National Park Service, Bureau of Reclamation, and 

appropriate state agencies should join with the Fish and Wildlife 

Service to begin efforts to recover the species. Until more 

information on habitat needs is obtained, policy makers cannot 

consider the pallid sturgeon in water control plans. 

c. 	other status recarmendations. 

1. 	Ccnmties and local areas. None. 

2. 	state. Fishing regulations between states should be 

starrlardized to provide protection for all size classes of the 

pallid sturgeon. 
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3. 	other Nations. 'Ihe pallid sturgeon is not present outside the 

United States. 

4. 	International. Not applicable. 

14. 	ReccmDended critical habitat. 

A. 	concise statement. critical habitat, as defined in section 4 (a) (3) 

of the Errlangered Species Act (U.s. Congress 1983) , has not been 

detennined by the U.S. Department of the Interior, Fish and 

Wildlife Setvice, for the pallid sturgeon. critical habitat 

recamrrerrlations can be made only in a general way because of lack 

of infonnation. Diverse riverine habitat including sandbars, 

sloughs, chutes, backwaters, cutoff lakes, braided channels and 

deep i;xx>ls, a native riparian and aquatic plant community, and a 

fluctuating seasonal hydrology would certainly be found in the 

critical habitat. 'Ihe Kansas Fish and Game Commission has 

designated the Missouri River mainstem in Kansas as critical 

habitat for pallid sturgeon (Dr. Bill Layher, Kansas Fish and Game 

Ccmnission, Pratt, KS, pers. camm. ) • 

B. 	I.egal description of l:xrundaries. Too little is known about 


distribution and habitat needs to suggest critical habitat 


bourrlaries; however, certain areas are of special interest: 


1. 	Yellowstone River from Tongue River to mouth. '!his reach 

represents an :important free-flowing habitat for pallid 

sturgeons. 

2. 	Missouri River above Fort Peck Reservoir. (CCM Island vic.inity 

downstream to headwaters of the reservoir). 'Ihis 80 km section 

of 	the Missouri River represents one of the last free-flowing.· 
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stretches with pallid sturgeon habitat and lies within a 352 km 

stretch of free-flowing upper Missouri River. 'lhree sitings of 

pallids have been noted here along with one capture 120 km 

upstream from this area. Also, this is an area where sicklefin 

chubs are fourd. 

3. 	Missouri River below Fort Peck Dam to Garrison Reservoir. (Big 

~Creek to headwaters of the :reservoir}. No pallid sturgeon 

have been foun::i in this river stretch although one was captured 

192 km upstream. Sicklefin chubs have been foun:i in this 

section, which lies within a 304 km stretch of free-flowing 

river. 

4. 	Missouri National Recreational River. (Gavins Point Dam to 

Ponca, Nebraska}. 'lhis stretch should be maintained in a 

natural corrlition, providing a 90 km long sanctuary. lJ::M 

numbers of pallid sturgeon could be supplemented by stocking. 

Fish might be reared at the Gavins Point National Fish Hatchery 

which is located on this stretch of river. Several universities 

(South c:akota State University, University of South r::akota) are 

also near this stretch of river, and university fisheries 

faculty could evaluate s tocking success. 

s. 	Mouth of the Platte River (Neb~ka) • A wing dam where 7 pallid 

sturgeon have been captured by recreational fishermen may be a 

concentration point to obtain a brcx:x:lstock. 

6. 	IJ::Mer Missouri and Mississsippi Rivers in Missouri. carlson et 

al. (1985} captured 11 pallid sturgeon and 12 pallid-shovelnose 

sturgeon hybrids in this river stretch. 
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Within these areas, micro-habitat occupied by the pallid 

sturgeon might be similar to that occupied by the shovelnose. 

[For exanple, duri.rxJ high-river stages, downstream from wing or 

closing dams, or at the border of the main channel; during low

river stages, close to or in the main channel or on the upstream 

side of wing or closing dams (Harley et al. 1987)]. Shovelnose 

sturgeons were frequently located where currents were 20-40 

cmjsec at the bottcan arx:l 40-70 ctVsec at the surface. 

c. 	Latitude and ionp.tude. Specific critical habitat locations can 

not be defined at this time. 

o. 	Publicity - sensitivity of critical habitat area. Management of 

the Missouri River is a sensitive issue. Opinions will be 

presented to the Corps of En:Jineers from municipalities, irrigation 

districts, bank stabilization associations, power production and 

user interest groups, riparian associations, barge lines, and 

sportsrens groups. 

15. 	conservation;reoovery reocmnenda.tions. 

A. 	General conservation recxmnenda.tions. Recommendations are 


tentative arx:l few because of the lack of information. 


1. Reo"11Jnendations regarding present or anticipated activities. 

1. 	Water management. Adjusting reservoir water releases in 

free-flowing reaches to simulate natural river conditions 

before iirp:>urrlment may help initiate spawning runs and 

provide suitable habitat for spawning (Risotto and Turner 

1985). Where possible, wanner water from the upper layers of 

the reservoirs should be released. Providing water to 
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backwater areas ma.y provide habitat for important food 

organisms arrl increase overall river productivity. 

2. 	Cllture. The feasibility of pallid sturgeon culture should 

be assessed, pemaps by first perfecting techniques with 

shovelnose sturgeon. '!he IrOSt imnediate mitigation effort 

may be propagation and release below impounded sections of 

the Missouri River to establish better age-class 

distributions. 

3. 	Public relations. Increased :p.lblic infonnation should be 

provided to educate anglers al:x:>ut the differences between 

shovelnose and pallid sturgeon arrl the need for and 

.i.np:>rtance of protecting this :rare species. 

4. 	cefi.ne critical habitat. Initial data could be gathered 

using biotelemetry on adults (providing adults can be 

captured} • Poddubny (1976} presented a detailed discussion 

of sturgeon m:werrents within an impourx:led river system in 

Russia. 

s. 	Smvey and Inventocy. A coordinated effort among fishery 

biologists throughout the river should be conducted 

specifically to firrl pallid sturgeons. Sarrpling 

should be concentrated in areas where probability of capture 

is highest. The actual sanpling should be conducted in 

concert with a :p.lblic infonnation program to alert commercial 

f ishernen arrl recreational f ishennen who might also find 

pallid sturgeons. 

2. 	Areas recxmnended for protection. Remaining free-flowing 
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stretches of major rivers in the fish's ran:Je should be 

protected from impourx:bnent. 

3. 	Habitat management and recx:mnendations. Shovelnose sturgeon 

prefer intenoodiate currents f ourrl in {X)Ols behind. sandbars and 

open water areas adjacent to a main channel. A few 

collections have been made belCM irrigation diversion darns, so 

the benefits of "hard points," rip-rap areas, sand bars, and 

tailraces of dams should be investigated. 

4. 	Publicity sensitivity. Pllblicity might 1) promote anglers to 

release snagged or l'OClllth-hooked pallid sturgeon, arxi 2) possibly 

foster a greater willirxJne,ss of the public to consider rare 

wildlife in general when planning the management of the 

Missouri's waters. 

s. 	other recxmnendations. None. 

B. 	Monitoring activities and further studies recx:mnended. 

Research needs identified for errlangered species in the early 

1970's are still needed today. IDrd et al. (1975) placed 

e00angered species of the Upper Missouri River in a research needs 

catagocy labeled "Top Priority, Short Tenn Research." They felt 

that errlangered species research was top priority with high urgency 

arxi importance arrl had a medium probability of success and medh.nn 

cost. 

1. 	'!he Fish arrl Wildlife Se:rvice has Cooperative Fish and Wildlife 

Research Units in Montana, South rakota, Iava, Missouri, 

Tennessee, and Alabama. '!he geographical distribution of these 

research entities is ideal for the study of such a widely 
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distril:uted species. 

2. 	A survey should detennine the fish's current range, 

concentratirq on areas where the fish is irost likely to be 

fourrl, as well as sections of the fonner range where sightings 

are limited. 

3. 	In areas where a spawning i;x::>pulation may exist (e.g. , the 

Yellowstone River) the spawnin;J habitat arrl evidence of natural 

reproduction should be evaluted. 

4. 	Detennine critical habitat, especially spawning habitat, of both 

the :pallid arrl shovelnose sturgeon because reprcx:iuction has not 

been dcx:unented in any area of the range. 

5. 	'!he sturgeon culture expertise arrl facilities in Missouri River 

state arrl federal hatcheries should be inventoried. 

16. Illterested Parties: 

U.S. Fish arrl Wildlife Service 

Division of F.cological Services 


(Attn: tavid Bowman) 

1811 West 2rrl street 

Grarrl. I s lam, Nebraska 68801 


U.s. Fish arrl Wildlife Service 

Division of Ecological Services 


(Attn: Kent Keenlyne) 


·. Pox 986 
Pierre, South J:akota 57501 

U.S. Fish arrl Wildlife Service 
Office of Errlangered Species 
Washington, D.C. 20240 
Director: (Attn: John L. Spinks, Jr.) 
Listing Branch: (Attn: Jim Williams, Ichthyologist) 
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Bureau of I.arrl Management 
u.s. Deparboont of the Interior 
Lewistown District 
P.O. Box 3388 
I.ewistown, Montana 59457 

Montana Departltent of Fish, Wildlife an:i Parks 
1420 Fast Sixth Avenue 
Helena, Montana 59103 

North I:Bkota Natural Heritage su.tvey 
North Dakota Game an:i Fish Deparbnent 

(Attn: RaIXiy Krell) 
100 North Bismarck Expressway 
Bismarck, North Dakota 58501 

South Dakota Department of Game, Fish & Parks 
(Attn: George Van:iel) 

Siguard Arrlerson Builctin:;J 
445 East capitol 
Pierre, South I:Bkota 57501 

Missouri River Public Water SUpplies Association 
st. I.Duis Co. water co. 
535 North New Ballas Rd 
St. I.Duis, ID 63141 

Cepart:ment of the Anny 
Missouri River Division 
corps of En;1ineers 
Box 103 D:::JwntcMn Station 
Olraha., Nebraska 68101-0103 

National Wildlife Federation 
(Attn: Rudolph A. Rosen) 

1412 16th Street, N.W. 
Washington, D.C. 20036-2266 

Bureau of Reclamation 
Upper Missouri Region 
Box 2553 
Billi..n:3s, Montana 59103 

Riparian Association 
RR 2, Box 298 
Nebraska City, Nebraska 68410 

Missouri Basin states Association 
10834 Old Mill Road, SUite 1 
Omaha, Nebraska 68154 
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III. Infomation sources. 

17. 	sources of infoJ:mation. 

A. 	 Publications. 

1. 	References cited in report. List apperrled. 

2. 	other tecbnjcal publications. Various Dingell-Johnson 

reports may contain records of cx:casional captures in the 

Missouri am Mississippi Rivers. 

B. 	MUseUm oollections consulted. 

1. 	 Ak-sar-ben Aquarium: one live adult. 

2. 	 South IBkota State University: several preserved juvenile 

specimens, am one frozen adult. 

c. Fieldwork. No fieldwork directly aimed at capture of pallid 

sturgeons was corrlucted during preparation of this r eport. 

n. 	Knowleci;eable individuals. 

Emil Berard 

Fisheries BiolCXJist 

North IBkota Game am Fish Department 

Riverdale, ND 


ROOney K. BeI'g 

Montana Fish an:i Game Department 

3100 Tina Avenue 

Missoula, Mr 59802 


DJuglas M. carlson 
New York state Department of Envirornnental Conservation 
Stamford, NY 12167 

Tam Coon 

Missouri Cooperative Fishery Research Unit 

University of Missouri 

Columbia, :oo 


Dr. Frank Cross 

curator of Fishes 

Museum of Natural History 

University of Kansas 

Iawrence, KS 66045-2454 
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Edward Din;Jley 
u.s. Fish arx:l Wildlife Service 
National Fish Hatchery 
P.O. Box 410 
Orarqebn:g, SC 29415 

Serge I. Doroshov 
Depart:nwant of Anllral Science 
University of califo:rnia 
r::avis, CA 95616 

Al Elser 
Montana Fish arx:l Game Department 
Kalispell, Mr 

William A. Gardner 
Montana Fish arx:l Game Department 
P.O. Box 1088 
Fort Benton, Mr 59442 

Dr. William R. Gould 
Montana Cooperative Fishery Research Unit 
Department of Biology 
Montana state University 
Bozeman, Mr 59717 

Robert Hartmann 
Kansas Fish arx:l Game Conunission 
RR 2, Box 54A 
Pratt, KS 67124 

I.any W. Hesse 
Nebraska Game arx:l Parks Commission 
Aquatic Research Biologist - Fisheries Division 
P.O. Box 934 
Norfolk, NE 68701 

I..an:y Kallemeyn 
National Park Service 
Voyageurs National Park 
P.O. Box 50 
International Falls, MN 56649 

Dr. James Pennington 
u.s. 'Arrcrf corps of Engineers 
Waterways Experbrent Station, Erwirormental laboratory 
P.O. Box 631 
Vicksburg, MS 39180 
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Dr. William L. Pflieger 

Missouri Department of Conservation 

1110 college Avenue 

Columbia, M'.) 65201 


Dean Rosenthal 

Fish arxi Wildlife Biologist 

Ak-sar-ben Aquarium 

Nebraska Game arxi Parks Ccamnission 

Gretna, NE 


Mark Samheinridl 

Department of Animal F.cology 

Iowa state University 

Amas, Iawa 


Alan Sarrlvol 

Project leader 

Valentine Fishery Assistance Office 

Valentine, Nebraska 


Dr. Janes Schmulbach 

University of South Iakot:a 

Vennillion, SD 57069 


Dr. Ted Smith 

South carolina Wildlife & Marine Resources Department 

P.O. Box 12559 

Charleston, SC 29412 


D:mnis Unkenholz 

Fisheries Biologist 

South Iakota Department of Game, Fish and Parks 

Pierre, SD 57501 


E.. other info:cmation sources. Publications cited in this report 

are on file at the South Dakota Cooperative Fish and Wildlife 

Research Unit, South Dakota State University, Brookings, SD. 
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