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ABSTRACT 

Shove.tno.tie. .ti.tlutge.on Me. ,ln ru.gh demand a.o a. c.orrrnvr.c.ial. nood f,..u.,h in :the. 
uppvc. Mil.J.Si.5.6ippi Rivvr.. Sbi.c.e. Li...ttte. WM fmown a.bou.,t ha.Jtve.o:t po:te.n;tlal. a.nd 
.6 u.l.,t.abili,,t_y on e.x.Ls ting 11.e.g U,ta;l[o n.6, ,ln v e.o tiga.tio n.6 wvr.e. c.o nducte.d :to .6 UJtv ey 
c.orrrnvr.c.i..a.l ha.11.vu:t, .6:tudCJ line. hi.6:tony on :the. .tipe.c.ie.o a.nd e.vai.ua,te. :the. ptl.e.6 e.n;t:, 
.6 CJ .6:tem no tr. 11.e.poJt;t[_ng c.a.:tc.h ,.s :t.a.,t[,!} tic.-6 . Ov vr. 5, 2 0 4 c.o rrrnvr.ual.ly ha..tr.v e.o :te.d ni-6 h 
wvr.e. e.xa.muie.d a.nd 4,056 wvr.e. c.a.p:tu.Jte.d by e.xpvume.n:tal. ne.:tting. Age a.nd .6ize. 
du:ttr.ibuti.,on 06 c.ommvr.c.ial. ha.Jtve.o:t, a.ge. a.nd 911.0w:th, le.ng.th-we.igh:t 11.ela.tion.tihipo, 
m~, ne.c.u.ndi:ttJ, tr.a.tion, moveme.n:t a.nd popula.tion e.o:uma.,t,e.o wvr.e. de:teJunine.d. 
Exploil.a.w n 11.a.:tu de;te.Jr.mi,ne.d 6tr.om :ta.g 11.e;tu.Jtn.6 vaJr.ie.d 6Mm 1 • 2 % :to 4 2. 9 % in :the. 
va.JtioU6 pool-6, but :to:ta.l a.nnu..ai. moJttai.i;ty 611.om a.ge. .6:tltuc.:tUJte. Wa.-6 utima.:te.d a.:t 
nea.Jli_y 60%. Al.though pnue.n:t ha.Jtve.ot 11.a.:tu do no.t de.ma.nd 11.u:ttr.ic.:te.d ha.Jtvu:t-6, 
a. .tiize. limit ma.y be. jMti6,i.e.d on :the. bMi-6 o 6 M66vr.e.ntia.l gnowth Jta.:tu 06 
irrrna.:tu.Jte v.6 ma.:tU/te 6i.6h, maJr.k.e:t de.ma.nd 6011. l aJLgvr. 6i.6h a.nd g.tre.a.:tvr. weight loM 
a.mong .tima.llvr. 6i.6h d.ufu.n.g pMC.e..6.6iYLg. Pe.tr..6ona.l c.onta.c.:t-6 with ni.6hvr.me.n 
imple.me.nta;twn 06 a. 11.ev,,wed -~tj.6tem 06 c.olie.c.ting c.a.:tc.h .6:ta.Wtic.-6 11.e.qubung 
mon.th.1.y 1te.po11.ting ma.tJ have. impnove.d a.c.c.u.tr.a.c.tj ofi c.a.:tc.h .6:ta.t:i.titic.-6, bu.,t :the.itr. 
11.e.ua.bililtj 11.e.main.ti a. c.hJto nic. ptr.o ble.m. 



INTRODUCTION 

Shovelnose sturgeon, Sc,a.phvujnc.hu..o pR.a.toflljn.C.Yl.Ul}, is the smallest and most 
numerous sturgeon species found in Iowa. Other corrnnon colloquial names include 
sand sturgeon, hackleback, switchtail and flathead sturgeon. Harlan and 
Speaker (1951) reported they are common, but not abundant, throughout the 
Mississippi, Missouri and the lower reaches of the Iowa, Cedar and Des Moines 
Rivers. Locally, they are quite valuable as a food fish in the upper 
Mississippi River basin with an annual harv es t by Iowa commercial fishermen that 
ranges up to 60,000 lbs. At current wholesale market prices the value of the 
catch exceeds $20,000. Sturgeon are sold primarily as a whole smoked product 
and demand is seldom satisfied by seasonal availability. 

Little was known about the commercial harvest and life history of this 
species. By and large, harvest regulat ions are without sound biological basis. 
The Fisheries Section of the Iowa Conservation Commission conducted a three year 
study of shovelnose sturgeon in the Mississippi River bordering Iowa during the 
period 1 July, 1971-30 June, 1974, in cooperation with the National Marine 
Fisheries Service (PL:88-309) . Objectives of the study were to evaluate 
commercial exploitation of shovelnose sturgeon, examine the reporting system of 
catch statistics to improve their accuracy and reliability and complete a 
detailed life history study of shovelnose sturgeon. 

COMMERCIAL FISHING AND CATCH STATISTICS 

HISTORY OF SHOVELNOSE STURGEON UTILIZATION 

Histor ically, shovelnose s turgeon were not considered a desirable commercial 
fish in the upper Miss i ssippi River because of their small size lllltil quite 
recently. They were originally taken frequently along with lake sturgeon for 
eggs. Carlander (1954) noted shovelnose sturgeon were considered a nuisance when 
lake sturgeon were abundant and described a personal interview with Ed Saylor of 
Guttenberg, who as a boy in about 1895, helped his father dump large numbers of 
shovelnose s t urgeon , head down on sand bars. Coker in "Studies of Common Fishes 
of the Mississippi Ri ver at Keokuk" (Barnickol and Starrett, 1951) wrote that 
this species was once a nuisance and fishermen destroyed them when taken in nets. 

John Putman, Sr., a ret ired corrmercial fisherman in Bellevue, told t he 
author he had clear boyhood memories in his teens (1900 -1905) of seeing vast 

AL _ _ _ ....._ '1 f'\A~ - - - - ,..£ ,.-1,,-,.-1 .T....-. 
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started smoking sturgeon shortly after this time, but their market did not 
become popular until the late 1920-30's. Before sturgeon were smoked, they 
sold for 7¢ whole in Clinton and Davenport and the taw eggs brought $2.50 
per lbs. 

Sturgeon eggs are seldom taken in the modern era. In 1973, only a single 
market (Davenport Fish Co. of Davenport, Iowa) was known to buy eggs. They 
reported handling only about 50 lbs of new eggs annually ranging from 75¢ to 
$1.00 per lbs. 

Egg processing follows a quite simple procedure. After washing in sal t 
water and pressing through a 1/8 inch screen to remove fat and connective 
tissue the eggs are bagged in cheese cloth and held under refrigeration for 
resale to a New York £inn at $4.39 per lbs. Finished caviar reportedly retails 
for about $15 . 00 per lbs. Davenport Fish Company did not buy eggs in 1973, 
apparently a market for this product no longer exis ts in Iowa. 

COMMERCIAL HARVEST METHODS 

Sturgeon are commercially captured with four bas ic types of commercial 
fishing gear . Helms (1970) reported the harvest in Iowa from 1960-69 was taken 
by 44.7% entrapment, 31.1% entanglement, 18.1% encircl ing, and 2.6% angling 
gear. Because of the numerous sharp spiny pro jections on the body, sturgeon 
are parti cul arly vulnerab l e to capture by entanglement devices (Starrett and 
Barnicol, 1955). As a result, much commercial fishing effort for this species 
is with trammel nets. 

A popul ar and effective fishing method during May and June is "dead setting" 
trammel nets below navigation dams. Nets are anchored with a heavy weight near 
the dam (900 ft is the minimum legal distance) and trailed downstream parallel 
with the current near the river bottom. The downstream end is usually bouyed 
wiUt plastic jugs . Dimensions of nets fished for sturgeon in this manner are 
usually 6 ft deep and 100 yds long with the inner web of 2- 2 1/2 inches bar 
measure, No. 178 or finer twine. Nets are tended each day with three or fewer 
fished simultaneous ly. Catches exceeding 300 lbs per net are rare wi th the 
average lift nearer 50-75 lbs. 

Other methods of fish ing tramme l nets for sturgeon include setting th e nets 
either paralle l or perpendicular to the current in t he main channel border 
during midsummer periods of low flow or by drifting . Nets used for drifting 
differ from stationary nets in that they are usually much short er in length, 
depending largely on size of area to be fished . 

Drifting requires current and the bottom c l eared of all obstructions and 
debris . Fishermen using t his technique usually choose gravel or s and bottom 
areas. Most are located i n main channel or main channel border habitats and 
drifted repeatedly once they are cleared. 

Drift nets are fished by laying the net perpendicular t o the current at the 
ups tream end . The nets are slightly demersal and drag lightly along the bot tom 
as they float with the current. Sometimes nets are attached to a hydrofoil 
float at each end. The floats, termed "mules" by commercial fi shermen, are 
designed to deflect the current in such a way that it pull s the net downstream 
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and keeps it stretched outward. This techni que is used most often when s t ream 
velocity is i nsufficient to carry the net. Drifting nets a r e given constant 
attendance by fish ermen and usually no more than twt> are fished at once. This 
method of fishing is currently popul ar with many conmercial fishermen . 

Fishing with hoop nets dur ing the spawni ng season is productive in the 
upper pools, part icularl y Pool 9. During late May and early June, hoop net s 
of 1 1/2 to 2 inches bar measure are set i n the deeper water of the navigation 
channel and baited with gravid females. The author on one occasion observed a 
catch of 58 fish f rom a single net fished in this manner . 

Sturgeon harvest ed by other types of gear appear to be incidental to other 
species (Hel ms, 1970). 

COLLECTION OF CO MMERCIAL CATCH STATISTICS 

The co l l ec t ion of re l iable catch statistics is a chronic probl em. 
Conmercia l fi shermen are prone to be poor record keepers. In addition, some 
are hes itant to r eport true harvest and are secretive with catch records to 
protect fishing grounds from competit i on and various other personal reasons. 
General l y, misrepresentation of catch stat i stics are believed to be much below 
actual harvest. The exact magnitude of false reporting is unknown. 

The five states bordering the upper Mississ ippi River have worked jointly 
through the auspecies of the UMRCC since the mid-1940's t o standardize catch 
statistics and mi nimize reporting errors. Although methods of collection still 
di f fer somewhat , each state assembles comparable statistics. Illinois fishermen 
are contacted by department personnel at the end of each year and catch 
information recorded anonamously. This instills confidence to the fisherman 
that records won't be traced in a tax audit. Wisconsin enforces monthly 
reporting under penalty of fines . 

Unti l 1972, Iowa required an annual r eport enforced by the rule of with­
hold i ng l icenses in ensuing years. Iowa changed in 1972 to a monthly postcard 
r eporting system . Use of t he simplified card forms and monthly reporting were 
expected t o reduce error by forgetful fish ermen who were negligent in record 
keepi ng. Deliberate misrepresentation of harvest, however, continues t o be a 
ma jor probl em and is suspected to be in t he magnitude of 10 to 25% lower than 
actual values. The best that can be hoped for i n this system is that the 
inaccuracies are consistent from year to year and fishery trends can be 
det ermined. 

COMMERCIAL CATCH STATISTICS 

Har ves t figures from the 1890's showed several hundred thousand pounds of 
shovelnose s turgeon taken annually in the upper Mississippi River . Catch 
declined steadily until the last few decades (Table 1). Cause of the decline 
was undoub tedly a direct result of habitat destruction. Manipulation of the 
r i ver t o enhance navigation through a chain of modifications including 
construct i on of 4, 6 and 9 foot channel depths by channel stabilization and 
impoundment of the pools restricted sturgeon habitat to small areas irrnnediately 
downstream from navigation dams. Sturgeon harvest exceeded 100,000 lbs only 
two years (1956 and 1958) since construction of navigation dams. 
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Table 1. Shovelnose sturgeon harvest in pounds from the upper Mississippi 
River. 

Year 

1894 
1899 
1922 
1931 
1947-50 
1950-59 
1960-69 
1970-73 

Pounds harvested 

423 ,000 
383,000 
119,000 

57,000 
12,000-19,000 
9,000-120,000 

18,000-37,000 
36,000-48,000 

Annual harvest for th.e past 15 years ranged from 18,385 to 48,096 lbs with 
a mean of 31,426. Nearly 75% was caught in the 313 mile section of river 
bordering Iowa and half (14 ,921 lbs) was reported by Iowa fishermen. Of the 
11 pools bordering Iowa, Pools 9, 12 and 17 are generally the most productive, 
but harvest from individual pools fluctuates (Table 2). 

VALUE OF THE STURGEON HARVEST 

Sturgeon values have more than doubled in the past 20 years. Exvessel 
values for sturgeon i n Iowa has risen from 15¢ in 1954 to 41¢ in 1973 . Total 
value of the I owa harvest ranged from $1,049 in 1962 to $9 , 960 in 1958. Harvest 
during the proj ect was valued at $8,535 in 1971, $5,814 in 1972 and $6,241 in 
1973. Value for other years are listed in Table 3. 

VISTRIBUTION OF CATCH BY GEAR 

The method of harvest was determined from 174 t agged sturgeon r eported by 
commercial fishermen that specified the type of gear used for fi shing. Three 
different types of gear were used with trammel nets used to catch 82% and hoop 
nets to catch 18%. Less than 1% was taken by seining (Table 4). These figures 
were heavily biased since greater numbers of tagged fish were available for 
capture in Pool 13 where fishing for sturgeon was primarily by trammel nets. 
Tagged sturgeon in Pool 9 were all reportedly captured by hoop riet. With 
exception of Pools 17 and 19 where drifted trammel net was most popular, most 
fish taken by trarrnnel net were by dead setting. 

Only 7% were taken incidentally while fishing for other corrnnercial food 
fish species, and all except one of these were caught in hoop nets . The author 
observed sturgeon being taken by setlines with one fishennan known to have caught 
tagged sturgeon while fishing for catfish near Bellevue. The sturgeon was not 
kept nor was the tag number reported. 



Table 2. Shovelnose sturgeon harvest in pounds from Mississippi River pools bordering Iowa, 1960-73. 

Pool 

Year 9 10 11 12 13 14 15 ' 16 17 18 19 Combined 

1973 1,282 1,247 1,243 3,366 375 427 595 1,327 3,130 508 1, 723 15,223 
1972 1,846 782 1,882 5,728 238 46 1,033 868 2,182 1,369 638 16,612 
1971 2,524 976 1,818 8,832 2,377 519 --- 217 3,612 2,744 2,244 25,863 
1970 1,009 881 48 5,048 3,696 1,715 51 2,479 2,167 1,884 508 19,486 
1969 849 651 828 11, 736 1,364 644 135 1,192 5,470 42 228 23,139 
1968 872 416 145 5,497 563 2,140 28 2,021 1,985 1,056 353 15,076 
1967 543 211 1,527 4,358 1,708 1,178 595 1,012 2,041 163 --- 13,336 
1966 2,070 275 1,090 3,411 634 468 68 238 1,305 1,883 314 11, 756 
1965 186 178 3,332 250 567 128 129 1,062 3,288 316 354 9, 790 
1964 221 1,280 540 1,536 636 33 42 857 206 1,115 2,611 9,077 
1963 2,220 952 511 1,352 --- 40 13 9 1,575 60 652 7,384 °' 
1962 1,916 497 115 436 140 680 96 106 440 500 323 5,249 
1961 4,073 1, 408 2,156 350 136 980 18 8 480 17 860 10,486 
1960 6,559 2,455 2, 554 850 175 3,048 310 252 3,672 749 153 20, 777 
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Table 3. Exvessel values of shovelnose sturgeon harvested in Iowa, 1954-73. 

• 

Value Total 
Year Potmds per commercial 

marketed pound value 

1973 15,223 $ .41 $ 6,241 
1972 16,612 .35 5,814 
1971 25,863 . 33 8,535 
1970 19,876 .30 5,963 
1969 23,139 . 25 5,785 
1968 15,.076 . 25 3,769 
1967 13,336 .25 3,284 
1966 11,756 .19 2,234 
1965 9,790 . 24 2,350 
1964 9,077 .23 2,088 
1963 7.,.384 .23 1,698 
1962 5, 249 .20 1,050 
1961 10,486 .18 1,887 
1960 20,777 .16 3,324 
1959 13,919 .18 2,505 
1958 58,591 .17 9,960 
1957 30,194 .17 5,133 
1956 29,939 .17 5,090 
1955 21,214 .19 4,031 
1954 25,342 .15 3,801 



Table 4. Method of harvest by pool for 174 tagged sturgeon recaptured by commercial fishing. 

Pool 

Method of harvest 9 10 11 12 13 14 15 16 17 18 19 Combined 

Sturgeon fishermen 

Tramme l net drift 
Numb er 1 1 1 32 9 44 
Percent 12.5 1.1 20.0 97.0 90.0 25.3 

Trammel net set 
Number 5 6 83 4 98 

62.5 66.7 94.3 80.0 56.3 

Hoop net 
00 

Number 15 2 3 20 
88.2 100.0 33.3 11. 5 

Subtotal 
Number 15 2 6 9 84 5 32 9 162 

88 . 2 100.0 75. 0 100.0 95.5 100.0 97.0 90.0 93.1 

. 
Other fisher men 

Hoop net 
Number 2 2 4 1 1 1 11 

11. 8 25 .o 4.5 50.0 3.0 10.0 6.3 

Seine 
Number 1 1 

50.0 .6 
Subtotal 

Number 2 2 4 2 1 1 12 
11.8 25.0 4.5 100.0 3.0 10.0 6.9 

Tota l number 17 2 8 9 88 2 5 33 10 174 
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Sport fishing plays a minor roll in sturgeon harvest. Three tagged 
fish were reported from Pool 9 and t wo from Pool 11. All five were caught in 
tailwaters from sport fishing barges . 

. 
In a previous study by Helms (1970), catch of sturgeon by gear was 

tabulated from commercial harvest statistics. Ca tch by gear in Iowa from 1966-
69 were as follows: entrapment, 45%; entanglement, 31%; encompassment, 18%; 
and setlines, 3%. Gear type was not specified for 4% of the catch. 

SEASONAL V1STR1BUT10N OF THE CATCH 

Seasonal distribution of commercial harvest was calculated from 211 
returned tags and results were similar to that determined from catch statistics 
for the period 1966-69 (Helms_. 1970). The catch statistics showed peak harvest 
occurred in May and J une with reduced harvest continuing t hrough October. A 
preponderance of the t ags were returned in June. Lower numbers of tags were 
returned in May wh i ch was attributed to high water conditions that month during 
the study. Few stur geon were caught during winter. Table 5 lists the seasonal 
catch of sturgeon by fishermen and the monthly distribution of recaptured 
tagged fish. 

Table 5. Monthly distribution of the corronercial shovelnose sturgeon harvest in 
Iowa. 

Commercial catch Catch of tagged 
distributed sturgeon 
in percent i n percent 

January .1 .5 
February 1. 7 .5 
March 3.6 1.0 
April 10.3 
May 21.5 16.6 
June 21.6 29 .4 
July 11.6 13.7 
August 7.9 15.2 
September 9. 4 6.6 
October 8.0 15.6 
November 3.9 1.0 
December .4 
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SIZE VISTRIBUTION OF THE COMMERCIAL CATCH 

Samples totaling 5,204 commercially harvested shovelnose sturgeon from six 
pools were examined for length and weight distribution. All fish were measured 
to the nearest . 5 inch and subsamples of fish were individually weighed. 

Length frequency distributions differed somewhat between pools. Size of 
Pool 9 fish was affected by both size limits . and method of ta~e . Some fish 
examined at the Lansing Fisheries were taken by Wisconsin fishermen which were 
restricted by a 25 inch minimum size limit. The practice of taking spawning 
fish with hoop nets in this pool also increased th e average size of fish caught . 

Sturgeon examined from Pool 12 were also larger than average. Samples from 
this pool were wholly from one fisherman that dead set trammel nets in late 
summer adjacent to the navigation channel. 

Fish me asuring 20-24 inches FL and weighing 1-2 lbs dominated the catch 
contributing about 60% in both weight and number (Table 6). Few fish< 18 
inches were kept and they contributed only 1.5% to the catch weight. 

AGE VISTRIBUTION OF THE COMMERCIAL CATCH 

Age distribution of 2,045 shovelnose sturgeon from six pools was determined 
as the product of the age ratio of subsamples within each length intervals and 
the total number of fish measured. Sample size ranged from 1,014 fish in Pool 9 
to 72 fish in Pool 20. Age distribution was similar i n all pools with the 
exception of Pool 9, where the youngest fish in the catch was age IV and all 
successive age groups through XIII were represented. Age groups II-VIII were 
r epresented in samples from all other pools, but two year old fish were pro­
portionately more abundant in the samples from Pools 11 and 17 (Table 7). 

Mortality and survival rate of shovelnose sturgeon was calculated according 
to Rounsefell and Everhart (1958). The age at which all fish in the population 
entered the fishery was 5 in Pool 9 and 4 in other pools. Annual mortality 
(r) was nearly 60% in all pools, with the compliment survival rate (S = 1 - r) 
estimated at 40%. Both values in addition to instantaneous mortality rate (6) 
are listed by pool in Table 8. 

EXPLOITATION RATE OF THE COMMERCIAL FISHERY 

Marked fish recovered by corrmercial fishermen were used to determine 
exploitation rate. During the study, 3,271 fish were marked by tagging and 183 
or 5.6% were recovered. Since some fish measured 11 inches FL when tagged and 
those under 18 inches were not usually retained in the commercial catch, small 
fish were excluded. The total number of fish available to commercial harvest 
was 1,851 and of this number, 52 or 8.2% were recaptured by commercial fishermen. 

Tag loss was a serious problem among fish tagged during the first year, 
and on ly 17 or 2.1% of the 777 fish were recovered (Table 9). In 1972 and 1973 
loss of tags was reduced substantially. Most tagging was conducted during or 
slightly after the major fishing season for sturgeon and the recovery of tags 
during the first year does not represent full effort. Therefore, first year 
recoveries resulting from 1972 and 1973 tagging are comparab le but do not 



Table 6. Length and weight distribution of conmercially harvested shovelnose sturgeon from six 
Mississippi River pools. 

Pool 

Lengt h 9 11 12 13 17 20 Combined 
interval X wgt 

(FL) (lbs) N Wgt N Wgt N Wgt N Wgt N Wgt N Wgt N Wgt 

< 18 18.5 7.3 .6 . 2 1.4 .6 3. 4 1. 6 3.9 1.5 
18-19 .83 .4 .9 14.2 8.2 3.0 1. 3 5.8 3.2 4.8 2 . 8 3 . 7 2.3 5.3 2.8 
19-20 .97 3. 2 1.7 4 . 3 2.9 7.7 4.0 16.9 11.1 19.6 13. 6 14.6 10 . 5 11.0 6.9 
20-21 1.16 12.5 8.0 6.8 5 . 5 8.0 4 .9 21.5 16.8 18.9 i5.7 30.5 26 . 3 16 . 4 12.~ 
21-22 1. 38 18 .6 14.2 16.0 15 .4 7.7 5.9 18. 5 17 .2 17.4 17.2 24 .4 25.0 17.1 15.1 
22-23 1. 62 20.4 18.2 9.3 10.5 16.3 14.1 13 .0 14.2 16. 3 18.9 14.6 17 .6 15.0 15.6 
23-24 1.88 16.5 17.1 9.9 13.0 19.9 19.9 9. 5 12.0 10.4 14.0 7.3 10.2 12.2 14.8 
24-25 2 .18 13 . 5 16.2 7.4 11.2 14.8 17.2 5.1 7.5 4.4 6.9 3.7 6.0 8 .1 11.4 
25-26 2.51 6.1 8.5 8.0 14.0 12.2 16.3 2.6 4.4 2.6 4. 7 1. 2 2.2 5.5 8.8 
26-27 2.87 4.2 6.7 3 . 1 6.2 6.2 9.5 2 . 4 4.6 1.9 3 . 9 3.0 5 . 5 
27-28 3.27 2.5 4.5 1. 2 2.7 2.1 3.7 1. 4 3. 1 .4 .9 1.3 2.7 
28-29 3. 71 1.1 2.3 1. 2 3.1 .6 1. 2 1.1 2 .8 . 7 1.6 
29-30 4.19 . 7 1.6 .9 2.0 . 5 1.4 .4 .9 
> 30 . 3 .8 .3 1.0 . 1 .3 . 
Sample 
si ze 1,058 162 33 7 3,295 270 82 5,204 

..... ..... 
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Table 9. Annual rate of recc,very by commercial fishing for 1,851 tagged 
shovelnose sturgeon in the Mississippi River during 1971-74. 

Recaptured 
Number 

Pool Year tagged 1971 1972 1973 
> 18 i nches 

N % N % N % 

9 1971 93 2 2.2 
1972 24 4 16.7 3 12.5 
1973 49 7 14 , 3 

10 1972 7 

11 1971 83 1 1. 2 
1972 7 3 42.9 
1973 83 2 2.4 2 2.4 

13 1971 281 
207 

1972 285 19 6.7 2 .7 1 .4 
148 10 6.8 25 16.9 9 6.1 

1973 219 6 2.7 8 3. 7 

14 1971 11 1 9.1 
1973 11 

16 1971 14 1 7.1 

17 1971 25 8 32.0 1 4.0 
1972 65 13 20.0 1 1.5 
1973 60 10 16.7 2 3.3 

18 1971 2 

19 1971 61 3 4.9 1 1.6 
1972 83 6 7.2 1 1. 2 1 1. 2 
1973 33 

Combined 1971 777 12 1.5 5 .6 
1972 619 35 5. 7 48 7.8 15 2.4 
1973 455 18 4 . 0 19 4.2 

Combined 

N % 

2 2.2 
7 29.2 
7 14.3 

1 1. 2 
3 42.9 
4 4.8 

22 7.8 
44 29.8 
14 6.4 

1 9.1 

1 7.1 

8 32.0 
14 21. 5 
12 20.0 

4 6.5 
8 9.6 

17 2. 1 
98 15.8 
37 8.1 

Total 1,851 65 3.5 72 3.9 15 .8 152 8.2 
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represent a complete fishery. Second year recovery fish tagged in 1972 are more 
representative of true harvest. The percent recovered for that year was 16.7%, 
0%, 42.9%, 17 .6%, 20%, 0% and 1.2% for Pools 9, 10, •11,. 13, 17 and 19. The 
extreme values of 0% in Pool 10 and 42.9% in Pool 11 can be explained by the 
small number of tagged fish in the population. The recovery of 1.2% of the tags 
in Pool 19 resulted from low fishing pressure and/or lack of cooperation in 
returning tags by fishermen. Fishermen and market contacts in this area of the 
river indicated fishing pressure for .sturgeon was quite low and value was 
considered accurate. Overall mean exploitation rate was estimated at about 
18% for pools with substantia.l fishing interest for sturgeon. 

ECONOMIC ASPECTS OF PROCESSING FOR FOOV 

Shovelnose sturgeon are very highly valued as a delicate food fish and the 
seasonal supply seldom meets demand. As a result, market values are among the 
highest for any commercial fish species in the upper Mississippi River basin. 
Processing by smoking adds considerable cost to the conslUller product because of 
additional labor requirements. The process is also prone to large loss in 
tissue weight. A survey of processing steps was made to determine loss of 
weight and the change in market value. 

Data from the incremental weight loss was collected from 189 specimen. 
Fish were individually marked by placing a number 3 monel wing band on the 
dorsal base of the caudal fin. Length, whole weight, dressed weight and smoked 
weight were obtained for each fish. 

No relationship was discernable between body size and weight loss from 
dressing (Table 10). However, there was a significant change in the loss of 
weight due to smoking, particularly for smaller sized fish. Loss in body 
weight for sturgeon 1.25 lbs by smoking averaged 49.8% while the weight loss for 
larger fish averaged 42.6%. Presumably the difference resulted from higher 
evaporation due to greater surface area to body weight for smaller sized fish. 
The mean weight loss from whole fish to dressed fish was 32. 9% and ranged from 
26.2% to 37%. From dressed to smoked the average weight loss was 27.9% and 
varied from 20.4% to 40.4%. Mean weight loss for complete processing was 52.0%. 

Flesh was stripped from 50 smoked stu·rgeon of various sizes to determine 
the edible fraction of the finished market product. The inedible waste included 
skin and cartilage and made up 39.4% of the smoked weight. For each pound of 
whole fish processed about .29 lbs of edible smoked flesh were marketed. 

The average price paid to commercial f i shennen ranged from 20-48¢ per lbs , 
while dressed price ranged from 45-85¢ per lbs. Smoked sturgeon ranged from 
95¢-$2.25 per lbs. Most conmercial fishermen dress sturgeon before selling . 
Experienced individuals dress up to 100 lbs of sturgeon in 15-30 minutes, 
increasing the market value by about 30%. At common market prices for whole, 
dressed and smoked sturgeon, the total values are $35, $65, and $155 per 100 lbs. 
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Shove l no se sturgeon are processed for human consumption by smoking. 
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Table 10. Changes in the body weight per 100 lbs of 189 shovelnose sturgeon 
during processing for food. 

Stage of process 

Whole Dressed Smoked Edible flesh 

Whole weight 
Initial weight in lbs 100 67 .1 48.0 29.7 
Percent loss 32.9 19.1 18.3 
Cunulative percent loss 32.9 52.0 70.3 

Dressed weight 
Initial weight in lbs 100 72.1 43.0 
Percent loss 27.9 29 .1 
Cumulative percent loss 57.0 

Smoked weight 
Initial weight in lbs 100 61.0 
Percent not edible 39 .4 

aEdible portion was based on SO fish sampled. 

LIFE HISTORY INVESTIGATIONS 

a 

Life history studies of shovelnose sturgeon were conducted mostly in Pool 
13 near Bellevue. Total number of fish used in the study was 5,204 commercially 
caught and 4,856 captured by experimental netting. A large portion of these 
fish were tagged and released for numerical population estimates, determination 
of intrastream movement and verification of tagging techni ques. Data were 
also collected on the biology of early life stages, fecundity, age and si ze at 
maturity _. length-weight relationship and other biological parameters . 

EXPERIMENTAL NETTING OF SHOVELNOSE STURGEON 

Trammel nets and bottom t rawls were used for collecting sturgeon. The 
trammel nets were designed for drift fishing. Dimensions of the net were 
100 ft x 6 ft and 1 and 1-1/2 i nches (bar measure) inner web, No. 178 twine. 
Walling was 10 inches bar measure of No. 9 twine. Float lines contained standard 
sized plastic floats about 2 ft apart. Lead lines had 3 weights per float. 
Inner web of the net was hung relatively tight as a l oosely hung inner web 
tended to drag on the bottom collecting debris, mussel shells and rocks. 
Methods of drifting were comparable to those previously described by commercial 
fishermen. Trammel nets were permitted to drift until they became "snagged" 
or approached known obstacles. Drifts were sub jectively labeled short , medium 
or long. Short drifts were usually < 200 ft while long drifts were .S-1 mile 



17 

lasting as long as 30 minutes. Fish samples were held in a live tank and 
processed after the nets were reset. 

The bottom trawl was a standard 16 ft semi-balloon design modified by the 
attachment of a 6-ft extension of 1/8 inch Ace web. Towing was usually in an 
upstream direction. Downstream and cross current towing occurred only in areas 
known to be free of bottom obstructions. A standard trawl haul was 2 1/2 
minutes pulled at full throttle by a 16 ft boat powered with a 40 hp outboard 
motor. 

During many sampling periods two trammel nets were fished simultaneously, 
either one behind the other or side by side. While these nets were drifting, 
one or two trawl hauls could be made either beside or between the trammel 
nets. Using this technique, up to 20 drifts and 15 tows were accomplished in 
a work day. 

CATCH SUCCESS ANV STATISTICS OF EXPERIMENTAL NETTING 

Catch effort (C/E) by drifting trammel nets and trawling was examined for 
1972-73. Excluding young-of-year and minnow species, 4,043 fish were caught in 
789 trammel net drifts and 503 in 313 trawl hauls. Success was slightly higher 
for both types of gear in the first year, but catch composition was similar . 

Shovelnose sturgeon contributed 54% of the total catch by trammel net 
capturing fish at the r ate of 2.8 per drift. Other major species captured 
included channel catfish, freshwater drum, pike perch and mooneye contributing 
13%, 11%, 7% and 5% to t he catch, respectively . Flathead catfish, carp, buffalo, 
carpsucker species, blue sucker, giz zard shad, redhorse species, northern pike, 
paddl efish, bullhead species, gar, white bass, and crappie contributed< 3% 
each (Table 11) . 

Mean catch per net drift was 5.1 for all species and r anged from 7.8 in 
Pool 17 to 3.7 i n Pool 14. Pool 14 also ha.d the lowest catch rate for sturgeon, 
.2 per drift . Low catch in this pool may have resul ted in part from the small 
amount of effor t expended. Some init i a l experimentation was usually necessary 
to locate product i ve areas. Disregarding the catch in Pool 14, catch rat e for 
sturgeon was progressively higher downstream. Catch r ates fo r individual pool s 
were as follows : Pool 9, .6; Pool 10, 1.3; Pool 11, 2. 0; Pool 13, 3.4; Pool 17, 
4.3; and Pool 18, 5. 3 per drift. 

Sturgeon were generally caught i n greater numbers than other fish species, 
being equalled or exceeded only by channe l catfish, drum, pike perch and mooneye 
in Pool 9, drum in P_oo l 11, and channel catfish, drum and pi ke perch in Pool 14 . 

With the exception of tai lwaters, s tur geon catch rates were similar for all 
types of river habitat. Tailwater C/E was 5. 3 per drift compared to 2 .9, 2.5 
and 3.0 for main channel, main channel border and side channel (Table 12). Slack 
water habitats (i.e., slough, lake) could not be sampled by this method, but 
these habitats are generally considered unproductive for sturgeon by commercial 
fishermen. 

Contribution of sturgeon to total catch was lowest in side channel (35%) 
which resulted primarily from hi gher catch rates of channel catfi sh, drum and 
pike perch. In contrast, s turgeon contributed 80 % to the total catch in tailwater 



Table 11. Species composition and catch effort (C/E) of shovelnose sturgeon by drifting trammel nets in 
Mississippi River pools. 

Number Number 
of of Shovelnose Freshwater Pike 

Pool drifts fish sturgeon Catfish drwn perch Mooneye Minnow 

9 166 670 % 14 22 17 14 14 1 
C/E .6 .9 . 7 .6 .6 a 

10 8 27 % 37 22 7 22 4 
C/E 1. 3 . 7 . 2 . 7 .1 

11 70 418 % 33 16 36 3 2 2 
C/E 2.0 1.0 2.2 . 2 .1 .1 

13 440 2,251 % 67 10 5 6 4 2 
C/E 3.4 . 5 .3 .3 . 2 .1 

14 16 59 % 5 58 22 10 2 
C/E . 2 2.1 .8 .4 .1 

17 49 380 % 56 16 13 7 3 1 
C/E 4.3 1.2 1.0 .5 . 2 .1 

19 40 238 % 89 1 4 1 3 
C/E 5.3 .1 . 2 .1 . 2 

Total 789 4,043 % 54 13 11 7 5 2 
C/E 2.8 . 7 .6 .4 . 3 .1 

I-' 
00 

. 



Table 11. (Continued). 

Number Number 
of of Flathead 

Pool drifts fish Carpsucker Buffalo catfish Others Combined 

9 166 670 % 4 a 1 12 99 
C/E . 2 a a .s 4.0 

10 8 27 % 4 4 100 
C/E . 1 .1 3.4 

11 70 418 % 1 3 a 3 99 
C/E .1 . 2 a . 2 6.0 

13 440 2,251 % 1 2 1 2 100 
C/E .1 .1 .1 

I-' 
.1 5.1 <.O 

14 16 59 % 2 2 101 
C/E .1 • 1 3.7 

17 49 380 % 2 a 1 a 99 
C/E . 2 a .1 a 7.8 

19 40 238 % 1 1 a a . 
100 

C/E . 1 .1 a a 6.0 

Total 789 4,043 % 2 1 2 3 100 
C/E .1 .1 .1 • 2 5.1 

aLess than ,5% and less than .05 C/E. 



Table 12. Species composition and catch effort (C/E) of shovelnose sturgeon by drifting trammel nets in 
different Mississippi River habitats. 

Number Number 
of of Shovelnose Freshwater Pike 

Habitat drifts fish sturgeon Catfish drum perch Mooneye 

Main channel 240 1,186 % 58 16 11 5 3 
C/E 2.9 . 8 .5 .3 . 2 

Main channel border 484 2,365 % 52 12 10 8 7 
C/E 2.6 .6 .5 .4 . 3 

Side channel 33 282 % 35 20 24 10 
C/E 3.0 1. 7 2.1 .9 

Tailwater 32 210 % 80 1 6 1 
C/E 5.3 .1 .4 .1 

Total 789 4,043 % 54 13 11 7 5 
C/E 2.8 • 7 .6 .4 .3 

N 
0 

. 



Table 12. (Continued). 

Number Number 
of of Flathead 

Habitat drifts fish Minnow Carpsucker Buffalo catfish Others Combined 

Main channel 240 1,186 % 2 2 1 a 1 99 
C/E .1 .1 .1 a .1 4.9 

Main channel border 484 2,365 % 2 2 1 1 3 98 
C/E .1 .1 .1 .1 . 2 4.9 

Side channel 33 282 % 2 a 1 5 1 98 
C/E . 2 a .1 .4 .1 8.6 

Tail water 32 210 % 1 2 4 2 3 100 N 
C/E .1 .1 .3 .1 . 2 6.6 I-' 

Total 789 4,043 % 2 2 1 2 3 100 
C/E .1 .1 .1 .1 . 2 5.1 

aLess than .5% and less than .OS C/E. . 
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habitat while main channel and main channel border catches consisted of 58% and 
52% sturgeon. 

Trawling was generally less successful in capturing fish than trammel nets, 
but was especially useful for sampling young-of-year sturgeon in Pool 13. Con­
sequently, sufficient effort was not expended to make valid catch comparisons 
between pools and habitats (Tables 13 and 14). Sturgeon were caught in greater 
numbers than any other fish species comprising 31% of the total catch with a 
mean catch rate of .5 fish per tow. Channel catfish, carp and mooneye each 
contributed 15% to the catch. Other species captured by trawling included drum, 
pike perch, flathead catfish, buffalo, carpsucker, redhorse, gar, white bass, 
crappie and bluegill. 

STURGEON TAGGING STUVIES 

Two methods were used to tag sturgeon in 1971. Both used serially numbered, 
Floy (FD-67) anchor tags colored international orange. Tags were initially 
anchored with a model FD-67 gun in the mid-section midway between the dorsal 
and lateral rows of bony plates. After marking 477 fish in this manner, it 
became apparent tag loss was quite high. An additional 890 fish were tagged in 
1971 by anchoring tags between the bony plates along the lateral line. Although 
tag shedding was not as rapid by the later method, there was progressive erosion 
through the adjacent posterior plate until the tag fell out. 

1 
Methods of tagging was again altered in 1972. Schmulbach (personal 

corrnnunication) indicated high success with monel tags attached to the pectoral 
fin. Number 3 monel wing band tags were placed over the anterior fin rays close 
to the body. This method was used in combination with a Floy tag anchored through 
the pectoral girdle dorsal to the fin. Cursory examination of the first 13 
recaptured fish tagged by this method indicated little chance of either tag 
being lost. After 502 fish were combination tagged the monel tag was discontinued. 
An additional 613 were marked with Floy tags in the pectoral girdle in 1972 and 
819 in 1973. 

Mos t tagging effort was expended in Pool 13, but a goal of 100 marked fish 
was set in odd numbered pools each year to determine conmercial fishing exploita ­
tion rates. This go al was not attained in Pool 15 because bottom topography 
precluded effective sampling . Neither goal was met in Pools 9 and 11 in 1972. 
In all,. 3,271 shovelnos e sturgeon were tagged and 326 (10%) were recaptured 
(Tabl e 15). 

TAG RETENTION 

Tag loss from marked sturgeon was a major problem. Sheddi ng began wi t hin a 
few weeks following side t agging above the lateral row of bony plates, and the 
longest interval between marking and recovery was 92 days. 

Placement between lateral plates improved retention, but loss was still too 
rapid for long term study. Loss was observed to occur via erosion through the 

1schmulbach, J. University of South Dakota, Vermillion. Letter dated 
18 October, 1971 relating to tagging methods. 



Table 13. Species composition and catch effort (C/E) of shovelnose sturgeon by trawling in Mississippi 
River pools . 

Number Number 
of of Shovelnose Freshwater Pike 

Pool tows fish stur geon Ca tfish Mooneye Minnow drum perch 

9 22 23 % 4 39 13 21 4 9 
C/E a .4 .1 . 2 a .1 

10 5 21 % 33 48 19 
C/E 1.4 2.0 .8 

13 282 455 % 32 13 15 15 4 4 
C/ E .5 . 2 . 2 . 2 .1 .1 

17 1 0 % 
C/E 

19 2 4 % 25 25 
C/E .5 .5 

Total 313 503 % 31 15 14 15 5 4 
C/E . 5 . 2 . 2 . 2 .1 .1 

N 
v-l 

. 



Table 13. (Continued). 

Nmnber Nmnb er 
of of Flathead 

Pool tows fish Carpsucker Buffalo cat fi sh Other s Combined 

9 22 23 % 4 4 98 
C/E a a 1.0 

10 5 21 % 100 
C/E 4.2 

13 282 455 % 6 7 2 2 100 
C/E . 1 .1 a a 1.6 

17 1 0 % 0 N 

C/E 
..,. 

19 2 4 % 25 25 100 
C/E . 5 . 5 2.0 

Total 313 503 % 6 6 2 2 100 
C/ E .1 .1 a a 1.6 . 

a 

Less than .05 C/ E. 



Table 14 . Speci es composition and catch effort (C/ E) of shovelnose sturgeon by trawling in various 
Missi ssippi River habi tat s . 

Number Number 
of of Shove lnose Channel Freshwater 

Habitat tows fi sh sturgeon catfish Mooneye Minnow drum 

Main channel 10 7 174 % 45 21 7 6 6 
C/ E . 7 . 3 . 1 . 1 .1 

Mai n channel border 203 325 % 24 13 18 19 4 
C/ E .4 . 2 . 3 . 3 .1 

Side channel 3 4 % 25 50 25 
C/E .3 . 7 .3 

Tota l 313 503 % 31 15 14 15 5 
C/E • 5 . 2 . 2 . 2 .1 

Pike 
perch 

1 
a 

5 
.1 

25 
.3 

N 
u, 

4 
.1 



Table 14. (Continued). 

Number Number 
of of Flathead 

Ha Habitat tows fish Carpsucker Buffalo catfish Others Combined 

Main channel 107 174 % 2 10 1 2 101 
C/E a . 2 a a 1.6 

Main channel border 203 325 % 8 4 3 3 101 
C/E . 1 .1 a a 1.6 

Side channe l -3 A % 100 ..,. 
C/E 1.3 

Total 313 503 % 6 6 2 2 
N 

100 °' C/E .1 .1 a a 1.6 

a Less than .OS C/E. 
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F 
E 

Tag loss was a serious problem wi th shovelnose sturgeon. The photograph depicts 
various stages of tag retention . Photograph A is 72 days after tagging, Bis 
149 days, C is 378 days, Dis 751 days , Eis 693 days and Fis 768 days. 
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Table 15. Summary of the number of shovelnose sturgeon tagged in Mississippi 
River pools. 

Pool 
Tag 

Year placement 9 10 11 13 14 15 16 17 18 19 Total 

1971 Floy above 
plates 447 447 

Floy between 
plates 108 108 388 27 1 37 97 3 121 890 

1972 Floy plus 
monel 502 502 

Floy only 34 12 14 331 117 105 613 

1973 Floy only 65 104 433 14 102 101 819 

Grand total 3,271 

adjacent posterior plate until the tag simply fell out. Of the 890 fish tagged 
by this method , only 49 were recaptured. The maximum time at large was 322 clays. 

Tagging in 1972 was altered by inserting Floy anchor tags through the 
pectoral girdle. Tag retention was tested by placing a No. 3 monel wing band 
t ag over th e anterior rays of the pectoral fin near its base on the f i rst 502 
marked fish. Ini t ial observations indicated both tags hold quite .well and use 
of the monel t a g was discontinued. 

Eighty-three (17 %) of these fish were subsequently recaptured. Both tags 
were retained by 81 %; 12% had lost the Floy and 6% had lost the monel. Although 
others surely passed unnoticed, only one fish(< 1%) was known to have lost bot h 
tags (Table 16) . 

Tag loss increased rapidly after the first twelve months and nearly half 
the fish report ed i n 1974 had lost anchor tags. Actual Floy tag loss was 
probably much greater because monel tags were becoming overgrown with body 
tissue and were not visable. Hence, fish with only monel tags remaining were 
being missed by f i shermen. The author examined one tagged fish on October, 1974 
and obtained body measurements. Upon checking records, it was discovered t he 
fi sh had also been tagged with a monel band. Further examination of th e f i sh 
revealed the tag had be come completely encased with skin tissue and appeared as 
a raised area on the fin. 
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Table 16. Rate of tag loss among 83 recaptured shovelnose sturgeon tagged with 
Floy anchor tags in combination with monal wing band tags during 
9 May-12 July, 1972. 

Tag status 

Number of Both Floy Mone! Both 
Time period recaptured fish present missing missing missing 

. May-June, 1972 37 37 
(100%) 

July-December, 1972 13 12 1 
(92%) (8%) 

January-June, 1973 7 6 1 
(86%) (14%) 

July-December, 1973 14 6 4 4 
( 43%) (29%) (29%) 

January-June, 1974 6 4 2 
(67%) (33%) 

July-December, 1974 6 2 3 1 
(33%) (50%) (17%) 

Total 83 67 10 5 1 
(81 %) (12%) (6%) (1%) 

The manner in which tags were shed from the pectoral girdle are depicted 
in photographs of preserved specimens. Obs erve the location of the 
I-anchor of the Floy tags as they drifted posteriorly. Scars from l os t tags 
were readily identifiab l e. Caddis fly cases were often heavily encrusted on 
the tube and had to be removed to facilitate identification of the seri al number. 
Overgrown flesh was also removed from monel tags. The last number digits were 
sometimes difficult to read and resulted in error by fishermen reporting t ag 
numbers. 

Both Floy and monel tags continue to be returned at this time. The greatest 
amount of time at l arge was 887 days for a speciman carrying both tags. Both 
were anchored securely. 

Tagging by the Floy-pectoral girdle method was concluded to offer rel iab le 
data only during the first year. After that, loss was significant and may resul t 
in error exceeding 50%. Mone! tags placed on the pectoral fin appear to hold 
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well, but required close examination because of overgrown tissue after 
the first year. 

MOVEMENT OF TAOOEV FISH 

Movement data were obtained from 279 recaptured shovelnose sturgeon. 
Experimental netting resulted in the recovery of 122 and the remainder were 
obtained from commercial fishermen. All fish except one were captured in the 
same pool where tagging occurred. Movements of tagged fish in upstream and 
downstream directions were nearly equal and 15.6% were recaptured at the site 
of original capture. Mean upstream and downstream distances were 1.6 and .5 
miles (Table 17). 

Movement of 155 sturgeon recovered by conmercial fishermen differed con­
siderably from thos e recovered by experi mental netting. Sixty-six percent 
moved upstream, 25 % moved downstream and 9% were taken at the taggi ng site. 
Mean upstream and downstream distances were 9.5 and 1.2 miles (Table 18). 
Movement calculated from the conmercial fishermen recovered tags were biased 
by the high pr oportion of returns from Pool 13 where the major commercial fishing 
grounds are located a subs tantial distance upstream from the primary marking and 
release site. 

Dis tance di d not i ncr ease signif icantly with time at large for either source 
of recapture, but movement patterns differed during the final year of study. 
During the first two years, all fish were recaptured in the pool in which they 
were tagged, but from 1 July, 1973 through 30 June, 1974, 25 were recaptured in 
pools other than where they were t agged. One was by experimental netting and 
two were by sport f ishermen. The remaining 22 resulted from commercial fishing. 
In every instance, i nter-pool movement was in an upstream direction. Greatest 
distance trave l ed was 120 mi l es by 4 fish moving from Pool 13 to Pool 9. They 
were recaptured 265-724 days after tagging. Movement between pools from 
connnerci al recovered f i sh are presented i n Table 19. 

Upstream movement between pools may be explained by habitat distribution 
wi t hi n pools. Upstream port ions ar e generally more l ot i c, particul ar ly i n the 
tailwater. Since sturgeon apparently prefer stream to lake conditions , t hey t end 
to congr egate in these areas. During high wat er years, such as 19 73, t he dam 
control gat es are out of operation much of the time and are not barriers to 
upstream movement. Once in the lent i c environment above dams, sturgeon pr ob ably 
continue to wander s eeking the upstream l ot ic wat er s . 

POPULATION ESTI MATES 

Thro populat i on es timat es based on the Schnabel method (Rounsefel l and 
Everhart, 1958) were conducted i n Pool 13 near Bellevue. Th e fi rst was based 
on 43 recaptured f i sh of 835 t agged in 19 71 by the two tagging methods previous ly 
described. Esti mates initially stabi li zed between 6,000 and 7,000, but increased 
to 13,000 by the end of the 1971 f i shing season (Table 20). 

Recruitment , emigrat ion of t agged fish, t ag loss and mortality are possibl e 
expl anations for t he increase . Since r ecrui t ment was minimi zed by adjus ting f or 
growth, and tag retur ns initial ly i ndicated lit t le movement , the i ncreas ing 
estimate was attributed mos tly t o t ag l oss and mo r tality of tagged fi sh. Seven 
sturgeon were r ecaptured wi th i dentifi ab l e scars or lesions where tags had been 



Table 17. Movement of t agged shovelnose sturgeon recaptured by commercial fishing. 

Time at large in days Number returned 
in year 

1st 2nd 3rd 
1 2 4 8 16 32 64 128 year year year Combined 

Upstream Number 1 5 7 5 7 2 12 36 74 26 2 102 

Mean 
distance 
(miles ) 1.0 1. 5 1. 7 3.0 3.8 12.2 3.2 15.6 7.9 14.8 1.5 9.5 

Percent 33 . 3 71.4 77 .8 100 . 0 46. 7 13.3 100.0 63.2 60.7 83.9 100.0 65.8 
vi ...... 

Downstream Number 4 13 20 37 2 39 

Mean 
distance 
(miles) 3.1 .3 1. 7 1.1 3.2 1. 2 

Percent 26.7 86.7 35.1 30 .3 6.5 25.2 . 
No movement Number 2 2 2 4 1 11 3 14 

Percent 66.7 28.6 22.2 26. 7 1.8 9.0 9.7 9.0 

Total 3 7 9 5 15 15 12 57 122 31 2 155 



Table 18. Movement of tagged shovelnose sturgeon recaptured by experimental netting. 

Time at large in days Number returned 
in year 

1st 2nd 
1 2 4 8 16 32 64 128 year year Combined 

Upstream Number 6 1 9 8 4 3 16 47 3 so 

Mean 
distance 
(miles) . 2 . 2 • 2 .6 . 2 .4 . 7 .4 20.7 l.6 

Percent 22.2 25.0 50.0 57 .1 33.3 33.3 55.2 41. 2 37.5 41.0 
lN 
N 

Downstream Number 17 2 4 3 7 6 10 49 4 53 

Mean 
distance 
(miles) . 2 . 3 .3 1.1 .3 .5 .5 .s . 2 .5 

Percent 63.0 50.0 22.2 21.4 58.3 66.7 34.5 43.0 50.0 43.4 . 
No movement Nmnber 4 1 1 5 3 1 3 18 1 19 

Percent 14.8 100.0 25.0 27.8 21.4 8.3 10.3 15.8 12.5 15.6 

Total 27 1 4 18 14 12 9 29 114 8 122 



Table 19. Interpool distribution of tagged shovelnose sturgeon recaptured by connnercial fishing. 

Total Total Number recaptured in pool 
mnnber number Percent 

Pool tagged recaptured recaptured 9 10 11 12 13 14 15 16 17 18 19 

9 207 16 7.7 16 

10 12 0 0 

11 226 10 4.4 1 9 

13 2,101 102 5.0 2 1 2 9 88 

14 41 2 4.9 2 
v-l 

15 1 0 0 v-l 

16 37 1 2.7 1 

17 316 49 15.5 3 46 

18 3 0 0 

. 
19 327 15 4.6 1 2 1 11 

Sum 3,271 195 18 2 11 9 88 2 5 48 1 11 
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Table 20. Population estimates of shovelnose sturgeon based on tagged fish 
recovered within a f our mi l e segment of river in Pool 13 near 
Bellevue, 1971. 

95 % Confidence 
interval 

Number Nt.nnber Ntm1her Population Lower Upper 
Date captured marked recaptured estimate limit limit 

June 
24 16 13 2 672 282 (X) 

28 47 47 0 2,951 1,237 (X) 

29 117 115 2 5,688 2, 872 284,387 
Jul y 

6 16 15 1 5,379 2,867 43 ,519 
7 1 1 0 5,433 2,896 43,962 
8 5 5 0 5,709 3,042 46, 187 
9 7 7 0 6,100 3,251 49,359 

12 3 3 0 6,273 3,343 50,752 
13 58 50 6 4,380 2,753 10, 705 
14 152 98 8 5,256 3,626 9,548 
15 53 45 4 5, 351 3,799 9,048 
16 55 53 2 5,. 986 4,300 9,845 
19 8 7 1 5,920 4,277 9,617 
30 14 14 0 6,212 4,488 10,092 

August 
2 15 14 1 6,292 4,569 10 , 103 

10 5 5 0 6, 398 4,645 10, 272 
11 67 61 3 7,044 5,188 10,969 
16 3 2 1 6,878 5,088 10 , 615 
27 11 1 1 6,883 5,11 2 10 , 532 

September 
8 34 34 0 7,561 5,616 11,569 

20 45 44 1 8, 248 6,150 12,520 
28 86 0 2 9,537 7,163 14,261 

October 
14 112 109 4 10,615 8, 079 15,469 
15 27 2 1 10, 906 8,326 15,803 
29 94 0 3 11,953 9,203 17,048 

November 
4 41 0 0 12,741 9,809 18,172 

lost. Some were difficult to recognize by mid- August and probably some were 
overl ooked. 
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The second estimate was bas ed on 22 recaptured fish from t he 502 double 
tagged fish in 1972. No tag loss was noted the fir~t year from using this 
method and population estimates ranged as high as 19,622 with a final est i mat e 
of 16,870. Confidence limits (~ = .05) were 11,899 and 28,9 78 (Table 21) . 

The higher 1972 es timat e resulted largely from expanding the fishing 
grounds. Tagging during 1971 was conducted throughout a 4-mile st retch of river 
downstream from the Bellevue lock and dam, while fi shing effort in 1972 extended 
10 miles downstream from the dam. 

GROWTH OF TAGGED FISH 

Growth of recaptured sturgeon was difficult to evaluate because growth r a te 
i n length varied considerably by body size and season. All sizes were tagged 
and recaptured throughout the year . 

Growth data were obtained from 107 sturgeon recaptured by experimental 
netting and commercial f i shermen. Most were recovered in Pool 13. Results 
were tabulated by body length at time of tagging and weeks at large (Table 22) . 
Calculated weekly growth increments between time of t agging and recapture were 
.23, .1 3, .17, .08, .06, .05 and .08 inches for fish at 2 inch intervals rangi ng 
10-24 inches FL. Fish at large over the winter months were excluded from 
calculations. Small sample size precluded interpretati on of seasonal growth. 

AGE ANV GROWTH OF SHOVELNOSE STURGEON IN POOL 13 

Aging te~hnique. Age structure of shovelnose sturgeon populations were 
vital to several biological parameters. Although aging techniques using 
sectioned bony structures have been widely used for other species of sturgeon 
(Cuerrier, 1951 ; Cuerrier and Roussow, 1951; Probst and Cooper, 1955), their 
reliability for shovelnose sturgeon has never been evaluated. Anterior pectoral 
fi n rays are most often used in aging lake sturgeon. The val idity of age marks 
in fin rays of this species was reported by Probst and Cooper (1955). 

Zweiacker (1967) used anterior pectoral fin rays to determine the age of 
288 shovelnose sturgeon from the Missouri River. Ages ranged from 8 to 27 years 
and fork length (F L) ranged from 48 to 55 cm (18-22 inches). 

Fogle (1963) used sectioned pectoral rays to age and calculate prior growth 
of 35 shovelnose sturgeon from Oahe Res ervoir, South Dakota. Sturgeon in this 
study ranged from 3 to 10 years of age and ranged in size from 18 to 23 inches 
total length (16-20.5 FL). 

The studies of Zweiacker (1967) and Fogle (1963) did not contain young fish 
and both lacked means of verifying age . 

Specimens for computation of age and growth statistics were collected from 
29 October-5 November 1 1971 from Pool 13. Anterior fin rays were removed and 
body measurements recorded from 110 fish . Fin rays were air dried in coin 
envelopes and sectioned with an electric sectioning saw. Sections measuring 
< .5 nnn in thickness were cut approximately 12 rrm from the basal joint and were 
mounted between microscope slides and moistened with alcohol for examination. 
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Table 21. Popul ation esti mates of shovelnose sturgeon based on double tagged 
fish recovered within a 10 mi l e segment of river i n Pool 13 near 
Bellevue, 1972. • 

95% Confidence 
interval 

Number Number Number Population Lower Upper 
Date captured mar ked recaptured esti ma te limit limit 

June 
5 64 50 1 8,256 2, 789 00 

6 109 93 2 9,256 4,342 00 

12 39 27 0 12,791 6,002 00 

13 47 28 1 13,107 6,619 655,350 
14 39 25 1 13,036 6,947 105,470 
16 120 82 1 17,903 9,946 89,517 
21 25 19 1 16,896 9, 707 65,127 
27 37 15 3 13,503 8,337 35,507 
29 7 0 0 13,830 8,539 36,368 

July 
7 49 33 2 13,437 8,582 30,942 

12 27 0 1 13,443 8,710 29,446 
28 24 0 1 13,342 8,756 28,013 

August 
9 14 0 2 12,112 8,129 23,750 

17 29 0 0 13,020 8,739 25,531 
22 33 0 0 14,054 9,432 27,557 

September 
15 52 0 0 15,682 10,525 30, 749 
11 17 0 0 16,214 10,882 31,793 
19 80 0 0 18,719 12,563 36,705 
22 18 0 1 18, 149 12,301 34,592 

October 
5 24 0 0 18,856 12,780 35,941 

12 26 0 0 19,622 13,300 37,401 
19 12 0 1 18,866 12,905 35,060 

November 
2 30 0 4 16,119 11,369 27,688 

15 16 0 0 16,483 11,626 28,313 
30 17 0 0 16,870 11,899 28,978 
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Tabl e 22. Mean growt h inc r ements of shovelnose sturgeon be tween t he time of 
tagging and recapture by si ze struct ure and time at l arge. Sample 
s i ze i s listed in parenthesis. • 

Weeks Number Fork length in inches at tagging at of 
25 & l arge fish 11 13 15 17 19 21 23 over 

1 33 . 2 • 3 .1 .1 .1 . 2 
(5) (2) (3) (7) (11) (5) 3 28 . 3 . 2 .1 .0 . 2 

(3) (1) (11) (8) (5) 5 7 .4 .1 .1 
(2) (3) (2) 7 2 .4 .6 

(1) (1) 9 3 1. 2 1. 1 . 5 
(1) (1) (1) 11 3 .3 

(3) 13 1 1.0 
(1) 

15 1 3.8 
(1) 

17 1 .8 
(l) 

19 1 . 1 
(1) 21 3 .8 . 2 .1 

23 0 
(1) (1) (1) 

25 2 .5 

27 0 
(2) 

29 0 

31 1 1. 2 
(1) 

33 2 
. 5 
(2) 35 5 1.1 .9 .6 

( 1) (2) (2) 37 2 .9 . 2 
(1) (1) 39 3 .5 

41 0 
(3) 
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Tabl e 22 . (Cont i nued) . 

. 
Weeks Numb er Fork lengt h in inches at t agging 
at of 25 & 

large fish 11 13 1s· 17 19 21 23 over 

43 4 2.9 1. 2 . 1 
(1) (2) (1) 

45 4 3.6 1.4 .6 
(1) (2) (1) 

47 1 .9 
(1) 

Mean i ncrement 
per weeka . 23 .13 .17 .08 . 06 .OS .08 

aFish at large over the wint er months were exc luded from calculations. 

Criteria used in assigning ages were simil ar to those described by Cuerrier 
(1951) . Fin sections were examined and aged with a lOX dissecting microscope 
by one pers on then aged by a second person with a microprojector. Values were 
subsequently compared and a common age determined. Back calculation of FL at 
the end of each year of life was accomplished with a direct propor tion nomograph 
with the intercept set at 0, 0. 

Va.Lld).;ty on anV11.LU., at .tltue ye.cvi. mMk.6. Validity of annuli as true year 
marks was established by comparing assessed age of individual fish with the 
sample l ength frequency distribution (Table 23) . Samples not fitting into the 
length frequency distribution were re-examined. Although fal se annuli caused 
some initial error, with experience most year marks were easily identified and 
no samples were eliminated because they could not be interpreted. 

Biweekly length frequency distributions of earlier 1971 catches (Table 24) 
supported validity of annuli. Growth of the smallest group could be traced from 
the first fish measuring 2 . 2 inches captured 24 June through the last biweek l y 
sample when t he range was 7.4-9.9 inches. These were identified as age Oby the 
spine sectioning technique. Distribut ion of th is group did not overlap with the 
next in any of the biweekly samples. Ages I and II, however, were superimposed 
t oward the end of the season, and subsequent age groups became progressively 
more difficult to s eparate by the length frequency dis tribution. 

GMwth .-i.n body length and weight. Fork length of the sample ranged from 
7.4 to 23.7 i nches and weight ranged from . 06 to 2.02 lbs. Sexes were combined 
because only two mature fish were included in the sample . Both were males and 
measured 22 . 0 inches . Mean fork lengths a t the time of capture were 8.9, 13.7, 
18.9 and 22. 0 inches f or ages 0, I, II, and III (Table 25). Calculated annual 
growth increments were 8.2, 5.8 and 4 . 7 inches. 
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Table 23. Length frequency distribution of 110 aged shovelnose sturgeon 
collected from Pool 13, 29 October-5 November, 1971 . 

• 

Age group 
Class mark 

(FL) 0 I II III 

7.5 1 
8.5 2 
9 .5 6 

10.5 
11.5 2 
12.5 12 
13 . 5 20 
14.5 16 
15.5 8 
16.5 1 
17.5 1 4 
18.5 9 
19.5 3 
20.5 4 4 
21. 5 1 5 
22.5 8 
23 . 5 3 

Total 9 59 22 20 

Combined 

1 
2 
6 

2 
12 
20 
16 

8 
1 
5 
9 
3 
8 
6 
8 
3 

llO 



Table 24. Length frequency distributions of shovelnose sturgeon from Pool 13, 1971. 

Date of sample 
Class mark 

(FL) 4/18 5/2 5/16 5/30 6/13 6/27 7/11 7/25 8/8 8/22 9/5 9/19 10/3 10/17 10/31 

--
1.5 1 
2.5 1 
3.5 13 
4.5 3 1 
5.5 4 
6.5 2 
7.5 5 4 2 
8.5 1 7 4 2 
9.5 2 1 2 1 5 

10.5 10 6 16 2 1 .i:,. 

11. 5 2 4 3 17 1 6 3 4 1 0 

12.5 2 1 20 2 7 6 29 9 17 
13.5 1 1 1 1 4 40 15 23 
14.5 1 1 3 18 18 18 
15.5 3 3 2 2 5 6 1 1 1 4 5 6 
16.5 1 2 13 4 14 26 3 5 3 2 2 2 
17.5 1 7 10 14 34 1 11 2 10 6 3 
18.5 4 5 16 11 14 35 2 5 2 17 11 13 . 
19.5 12 11 30 21 44 64 3 13 6 6 7 6 
20.5 11 3 23 11 56 63 7 13 3 10 8 7 
21. 5 5 6 14 10 17 25 6 6 4 18 13 5 
22.5 1 5 3 4 8 4 3 2 7 2 11 
23. 5 2 5 2 1 2 2 3 4 3 
24.5 3 6 3 2 2 1 2 1 
25.5 3 1 1 
26. 5 1 2 1 1 2 
27.5 1 1 1 1 
28. 5 1 2 
29 .5 1 1 1 
30 .5 1 1 
31. 5 l 

Total 47 58 0 117 96 190 336 27 77 0 33 189 11 6 0 124 
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Table 25 . Calcula t ed f ork l engths (FL) and increments for each year of life 
for ll0 shovelnose s turgeon from Pool 13 .• 

Year of life 
Year Age 
class group Number 1 2 3 4 

Growth 

1971 0 9 (8. 9) a 
1970 I 59 7.8 (13 . 7) 
1969 II 22 8.4 14.4 (18.9) 
1968 III 20 8. 5 14.0 18.7 (2 2. 0) 

Mean 
estimated FL 8.2 14. 2 18.7 

Increment 

1971 0 9 (8.9) b 
1970 I 59 7.8 (5.9) 
1969 II 22 8.4 6.0 ( 4. 5) 
1968 III 20 8.5 5.5 4.7 (3. 3) 

Mean increments 8.2 5.8 4 . 7 

Sum of increments 8.2 14.0 18 .7 

3Dbserved FL a t time of capture. 

bcalculated growth increment during current growing seas on. 

The length-weight relationship for sturgeon i n Pool 13 was computed from the 
logarithmic transformation of the exponential functi on W = CLn, where W was 
weight in lbs and L was f ork length in inches . The equation log10w = -4 .292 + 
3.307 log10FL bes t described the rel ationship. Standard de¥iations of th e 
coefficients were! .046 and ! . 038, respectively. Correlation coefficient for 
t hi s regression was .986. Condition factors (C) averaged 11 . 6 and ranged from 
9 to 17. 

Eighteen biweek ly samples of fin rays from 1,160 fish were examined from 
Pool 13 during 1972. Back calculation of FL at the end of each year of life for 
ages I through XI from subsmapl es of 461 fish was 8.3, 12.4, 16.1, 19.1, 21.3, 
23.6, 25.4 , 26.2, 27.6, 28.5 and 28.8 inches . Subsamples of fin rays were also 
examined to determine seasonal growth. No discernable growth occurred until 
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mid-May with greatest growt h occurring in June, July and early August . After 
this t i me sampl ing error mas ked true growth rate (Table 26) . 

• 

Table 26 . Cumulative growth i ncrements for shovelnose sturgeon of ages I-Vat 
biweekly samples in Pool 13. Figures in parenthesis represent samp le 
size . 

Age 

Date I II III IV V 

4/5 0 (1) 0 (3) 0 (9) 
4/ 19 0 (2 ) 0 (2) 0 (7) 
5/3 0 ( 1) 0 (2) 0 (18 ) 
5/ 17 .9 (2) 0 (7) 0 (2) 0 (8) 0 (1) 
5/31 1.5 (9) 0 (1) 0 (5) 0 (4) 
6/14 2.2 (ll) 1. 7 (5) 1.1 (4) . 4 (4) 
6/28 3 . 2 (15) 1.8 (4) 1.5 (4) 1.4 (5) 
7/12 3.5 (6) 3.5 (4) 1.8 (3) 2.8 (3) 
7/ 26 3.6 (2) 2.5 (10) 2.1 (4) 2.0 (2) 
8/9 3.4 (3) 2.5 (4) 2.2 (3) 
8/ 23 4.2 (10) 3.5 (14) 2.6 (13) 1.9 (1) 
9/6 4.3 (7) 3.1 (22) 3.0 (33) 2 .4 (3) 
9/20 5.6 (9) 4 . 4 (36) 4.0 (18) 2.5 (14) 2. 3 (2) 

10/4 4 . 2 (1) 3.9 (1 2) 4.4 (2) 2.8 (2) 3.4 (2) 
10/18 5.4 (1) 4.1 (5) 2.8 (4) 3 .3 (5) 
ll/1 5. 8 (2) 4.2 (11) 3 .1 (5) 2.8 (4) 3.4 (1) 
11 / 15 5.3 (1) 3.4 (5) 3.0 (5) 3.6 (4) 
11/29 3. 3 (1 ) 4. 6 (6) 2. 7 (4) 2. 8 (4) 2.4 (2) 

Mean FL 
at last 
annulus 

8. 9 (61) 12 .4 (139) 16.9 (107) 20.4 (142) 23.1 (12) 

Age and gMW-th ~n o-theJL pool-6. Age and growth was also det ermined for 
Pools 9, 10, 11, 17 and 19 f rom samples collected during 1972. 

Pool 9 Pool 9 samples of s tugeon were pri ncipally from commercial 
harvested fish examined at markets. Smaller fish captured for tagging studi es 
were used for supplemental age and growth data. As a resul t, size distribution 
was disproportionately i nfluenced t o include a high percent age of fish> 20 
inches FL. 
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The largest fish measured was 30.5 inches FL, but was not weighed. Age I­
XII grand average calculated lengths at each year of life were: 8.4, 12.5, 16.1, 
18.8, 20.7, 22.5, 23.8, 25.0, 25.9, 26.7, 27.1, and 27.4 inches. 

Pool 10 Seventeen fish were captured in July at Pool 10. Twelve were 
tagged andreleased. Five were preserved and fin rays collected for age 
determination. Ages I-IV and VI were represented in the sample. Grand average 
calculated lengths at each year of life were 8.6, 12.9, 16.9, 19.7, 21.8 and 
23.0. 

Pool.!..!.. Fin rays were taken from 17 of the 30 fish collected for tagging 
during September in Pool 11. Ages I-IV and VI were represented in the sample . 
Grand average calculated lengths at each year of life were 7.8, 12.9, 16.9, 19.5, 
21.8 and 22.7 inches. 

Pool 17 A sample of 117 sturgeon were captured by drifting a trammel net 
in Pool 17on 28-29 September, 1972. All fish captured were weighed, measured, 
tagged, and the anterior pectoral fin ray removed. Two fish had tail damage 
from unknown causes and one was a young-of-year. Growth was computed from the 
remaining 114 specimens. 

Length frequency by age are presented in Table 27. Although length 
distribution within age groups was. nonnal, overlap between ages was sufficient 
to prevent verification of age from the distribution. 

Table 27. Length frequency distribution by age for 115 shovelnose sturgeon 
collected 28-29 September, 1972 in Pool 17. 

Age 
Length 
group 0 I II III IV V Combined 

9-10 1 1 
12-13 1 1 
13-14 4 4 
14-15 8 8 
15-16 9 5 14 
16-17 11 11 
17-18 14 14 
18-19 14 4 18 
19-20 3 7 10 
20-21 1 13 2 16 
21-22 7 7 
22-23 1 3 4 
23-24 4 1 5 
24-25 1 1 
25-26 1 1 
Total 1 22 48 32 10 2 115 
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Body condition (C) range was 9-19 and increased with body size (Table 28). 
Length-weight relationship was 

Standard deviations for the regression coefficients were~ .083 and+ .066. 
Correlation coefficient for this fit was .981. 

Grand average calculated fork lengths at the end of each year of life were 
8.2, 13.2, 16.9, 19.6 and 22.6 inches . 

Table 28. Body condition (C) of 114 shovelnose sturgeon from Pool 17. 

Length Number Fork Weight Condition 
group in length (lbs) (C) 

group (inches) 

12-13 1 12.5 .18 9 
12-14 4 13.7 . 30 11 
14-15 8 14.6 .36 11 
15-16 14 15.5 .43 11 
16-17 11 16.7 .58 12 
17-18 14 17.6 . 69 12 
18-19 18 18.6 .79 12 
19-20 10 19.4 .97 13 
20-21 16 20.6 1. 20 13 
21-22 7 21. 5 1.36 13 
22-23 4 22 . 4 1. 64 14 
23-24 5 23~ 5 1.93 14 
24- 25 1 24. 8 2.98 19 
25-26 1 25.7 3.02 18 

Pool 19 One hundred t en shovelnose s t urgeon were captured on 26- 27 
September, 1972 . The fish wer e wei ghed, measured, tagged, released and the 
right anterior pectora l fin r ay removed for a ging. Five fish were young-o f ­
year. The remaining 105 were used for computation of growth. 

Length fr equency distribution showed considerable overlap between ages 
(Table 29). Condit i on factors (C) ranged from 10 to 18 (Table 30). Fish of 
similar sizes in Pool s 17 and 19 had similar condition factors. 

The length-weight relationship of sturgeon from Pool 19 was 
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Table 29. Length frequency distribution by age for 110 sho,velnose sturgeon 
collected 26-27 September, 1972 in Pool 19 . . 

Age 
Length 
group 0 I II III IV V VI Combined 

7- 8 1 1 
9-10 4 4 

12-13 1 1 
13 - 14 1 1 
14-1 5 5 3 8 
15-16 1 3 4 
16-17 1 4 5 
17-18 3 3 
18-19 7 2 9 
19-20 11 16 27 
20-21 2 20 1 23 
21-22 1 14 1 16 
22-23 3 3 6 
25-26 1 1 
26 - 27 1 1 

Total 5 9 34 55 6 0 1 110 

Table 30. Body condition (C) of 105 shovelnose sturgeon from Pool 19. 

Fork 
Length Number length Weight Condition 
group in group (inches) (lbs) (C) 

12- 13 1 12.7 . 23 11 
13-14 1 13.5 .27 10 
14-15 8 14.5 .35 11 
15-16 4 15.6 .41 10 
16-17 5 16.5 .6 2 13 
17-18 3 17.8 . 79 13 
18-19 9 18.5 .85 13 
19 - 20 27 19.7 1.06 13 
20-21 23 20.5 1.19 13 
21-22 16 21. 5 1.34 13 
22-23 6 22.4 1.60 14 
25-26 1 26.0 3.23 18 
26-27 1 26.2 3 .33 18 
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with standard deviation for the regression coefficient of± .167 and± .130, 
respectively. Correlation coefficient for this fit was .920. 

Grand average calculated fork lengths at the end of each year of life were 
8.5, 13.5, 17.3, 20.2, 22.6 and 25.0. 

icon.ve/l..6,fon. 06 body .le.n.gth. Measurements of fork, standard and total 
lengths were taken from 635 fish. Fork length (FL) was measured from tip of 
snout to the fork in caudal fin . Standard length (SL) was measured to the tip 
of upper lobe of the caudal fin. Total length (TL) included the caudal filament 
or whip located on the dorsal lobe of the caudal fin. 

The ratio SL:FL was 1.12 and did not change significantly with increased 
body size (Table 31). The ratio TL:F L changed as fish size increased. Small 
fish (FL< 8 inches) had a ratio of 1.5 while the ratio for large fish averaged 
1.15 (Tab le 32) resulting mainly from disproportionately slower growth of the 
filament. The filament is highly subject to loss by injury and caused extreme 
variation in TL:FL ratios. As a result, TL for small fi sh varied+ 3 inches 
(P < . OS), and l arge f ish varied+ 2 inches. 

SummaJty 06 ag e an.d gMWth. Total sample size of sturgeon examined for 
growth i n all pools was 857. Grand average body length (FL) at each year of 
life was 8 . 3, 12.9, 16.7 , 19.5, 21.8, 23 . 4, 24 . 6, 25 .6, 26.7, 27.5, 28.0 and 27.4 
inches for the f irst 12 years of life. Downstream pools general ly tended to show 
slightly faster growth rates, but the difference between pools was not 
significant (Table 33). 

SEXUAL VEVELOPMENT 

Biweekly samp les of 188 shovelnose sturgeon from Pool 13 were collected 
from 5 April-29 November, 19 72, to determine the age and size at maturity and 
seasonal s exual development. Each fish was measured , weighed, and aged. Gonads 
were removed, mea sured volumetrically and visually examined for sexual 
development . 

Testes were s eparated from gonadal fat, and volumes were determined both 
with and without the attached fat tis sue. Separating the ovaries from fatty 
tissues was not practical, so it was included in the ovary weight. 

Gonads of immature males appeared as dark yel low longitudinal bands, 1-3 mm 
wide on the dorsal surface of the gonadal fat and comprised 5% of the whole 
organ. Develop ing male gondads made up 15-30% of the organ, while fully 
developed gonads exceeded 10 mm in diameter and were equal to or greater in 
volume than the attached fat. Mature t estes were grey color and appeared as a 
homogeneous mass. 

In contrast, ovaries had a lami nated appearance. Very small specimens were 
white or grey along the dors a l surface but, being laminated, were easily 
distinguished from testes. Eggs in developing ovaries first appeared as minute 
ye llow specks, graded to combinations of yellow and white, white, white and black, 
and all black eggs. The presence of yellow or white with black eggs was corrononly 
referred to as "salt and pepper" . 

Percent of body weight contributed by gonads (fat included) for the 88 males 
and 100 femal es were examined by age and period . Contribution of testes to body 



47 

Table 31. Conversion of fork length to standard length. 

. 
Mean Mean Standard Standard 95% 

Length fork standard length/ deviation Confidence 
group Number length length fork of ratio limits 

length (SL/FL) 

7.0- 7.9 1 7.6 8.6 1.13 
8.0- 8.9 1 8.7 9.9 1.14 

11. 0-11. 9 3 11. 7 12.9 1.10 
12.0-12.9 5 12.3 14 .1 1.15 .015 ± .4 
13.0-13 .9 14 13.4 15.1 1.13 .019 ± . 5 
14.0-14.9 10 14.5 16.5 1.14 .009 "t .3 
15.0-15.9 20 15.6 17.8 1.14 .029 ± .9 
16.0-16.9 20 16.5 18.8 1.14 .011 ± . 4 
17.0-17.9 39 17.5 19.6 1.12 .027 ± .9 
18;0-18 .9 41 18.5 20 . 9 1.13 .019 ± .7 
19.0-19.9 53 19.5 22.2 1.14 .020 "! .8 
20.0-20.9 56 20.5 23.4 1.14 .020 ± .8 
21.0-21.9 66 21.5 24.3 1.13 .024 ±1.0 
22.0-22.9 72 22.4 25.1 1.12 .019 ± .9 
23.0-23.9 61 23.4 26. 2 1.12 .018 ± .8 
24 . 0-24.9 51 24.4 27.1 1.11 .023 ±1.1 
25.0-25.9 39 25.4 28.2 1.11 .027 ±1.3 
26 .0- 26.9 42 26.4 29 . 6 1.12 .018 ± .9 
27.0-27 .9 20 27 .3 30.6 1,12 .019 ±1.0 
28.0-28.9 14 28.4 31.5 1.11 .018 ±1.0 
29.0-29.9 4 29.5 33.0 1.12 .015 ± .9 
30. 0-30.9 1 30 . 5 33.7 1.10 
31.1-31.9 1 31.0 34.5 1.11 
33.0-33.9 1 33.6 37. 3 1.11 
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Table 32. Conversion of fork length (FL) to total length (TL). 

. 
Mean Mean Total Standard 95% 

Length fork total length/ deviation Confidence 
group Number length length fork of rat i o limits 

length (TL/ FL) 

7.0- 7 . 9 1 7.6 10.8 1.42 
8.0- 8 . 9 1 8.7 13.l 1.51 

11.0-11.9 3 11. 7 17.0 1.45 .193 ±4.4 
12.0-12.9 5 12 .3 18.1 1.47 .113 ±2.7 
13 . 0-13.9 14 13.4 19.7 1.47 .126 ±3.3 
14 . 0-14.9 10 14.5 20.6 1.42 .153 ±4.3 
15.0- 15.9 20 15.6 20.9 1.34 .102 ±3.1 
16 . 0-16 .9 20 16.5 21.8 1.32 .084 ±2.7 
17.0-17.9 39 17.5 22 . 8 1.30 . 076 ±2.6 
18.0-18.9 41 18 . 5 23.3 1. 26 .072 ±2.6 
19.0-19.9 53 19.5 24.0 1. 23 .055 ±2.1 
20.0-20.9 56 20.5 24. 2 1.18 .049 ±2.0 
21. 0-21. 9 66 21.5 26.0 1. 21 .049 ±2.1 
22 . 0-22. 9 72 22.4 26.4 1.18 .045 ±2.0 
23 . 0-23.9 61 23.4 27.4 1.17 .038 ±1.8 
24.0-24.9 51 24.4 28.1 1.15 .041 ±2 . 0 
25.0-25.9 39 25.4 29.0 1.14 .049 ±2.5 
26.0-26.9 42 26.4 30 . 1 1.15 .039 ±2.0 
27.0-27.9 20 27.3 31.1 1. 14 .027 ±1.4 
28 . 0- 28 .9 14 28.4 32 . 4 1.14 .029 ±1.6 
29.0-29.9 4 29 .5 33.9 1.15 .033 ±1.9 
30.0-30.9 1 30.5 34 . 3 1.12 
31.0- 31.9 1 31.0 34.5 1.11 
33.0-33.9 1 37 . 3 39.8 1.18 



Table 33. Grand average calculated fork lengths of shovelnose sturgeon at each year of life from 
Mississippi River pools. 

Nmnber Year of life 
of 

Pool fish 1 2 3 4 5 6 7 8 9 10 11 

9 137 8.4 12. 5 16.1 18.8 20.7 22.5 23.8 25. 0 25.9 26.7 27 .1 

10 17 8.6 12.9 16. 9 19.7 21. 8 23.0 

11 17 7.8 12.9 16.9 19.5 21.8 22. 7 

13 461 8 . 3 12.4 16.1 19.1 21.3 23.6 25.4 26. 2 27 .6 28.5 28.8 

17 ll5 8.2 13 .2 16.9 19.6 22.6 

19 llO 8.5 13.5 17.3 20.2 22.6 25.0 

Average length 8 .3 12.9 16.7 19.5 21.8 23.3 24.6 25.6 26.7 27.6 27 .9 

12 

27.4 

_.,. 
\0 

27 . 4 

. 
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wei ght increased with age in males through age IV and stabilized in older fish 
at about 6%. All age II and III males were immature. Forty percent of -age IV 
were mature or developing. The preponderance of mabure and developing fish of 
this age appeared after the 1972 spawning season. Only 5 age V fish were included 
in the samples, and 3 were immature. Three males from age VI and older were 
mature (Table 34). 

Table 34. Size of testes expressed as percent of body weight by period and age 
for 88 shovelnose stur geon from Pool 13, 1972. Sample si ze is i n 
parenthesis. 

Age 

Date II II I IV V VI VI+ 

4/ 19 2. 5 (3) 5.3 (2) 
5/ 3 3.6 ( 1) 4 . 7 (13) 5.8 (1) 
5/ 17 6.0 (6) 
5/ 31 2.9 (5) 5.5 (1 ) 
6/14 1.3 (2) 5 . 0 (2) 4.9 (2 ) 
6/28 6.6 (1) 7.1 (1) 
7/1 2 2.6 (1 ) 3 ,8 (1) 3 . 4 (1) 
7 / 26 3.2 (2) 5.8 (1) 6.7 (1) 
8/ 9 3. 2 (2) 3.6 (1) 
8/23 2,5 (1) 6 .9 (2) 
9/6 2.3 (1) 3. 3 (1) 4.2 (1) 
9/20 2.3 (1 ) 11.3 ( 1) 8.0 (1) 

10 / 4 2. 6 (1) 2.1 (1) 6. 0 (1) 9 .4 (1) 
10/1 8 1. 4 ( 1) 2. 8 (1) 5.3 (1) 
11/1 . 6 (1) 4.1 (6) 
11/15 1.9 (3) 2.2 (2) 4.8 (3) 
11/29 3 . 4 (5 ) 4. 9 (1) 2. 1 (1) 

Mean 1.8 3.3 6.0 5, 8 6.3 5 .5 

Number 
of 
fish 10 35 35 5 2 1 

Percent 
mature 
or 
develop-
ing 0 0 40 40 100 100 
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Contribution of ovaries to body weight for ages II, III and IV was 
comparable to the testes. However, contrary to testes the size of female gonads 
continued to increase after age IV. Overall contriUution to body weight was 2%, 
3.3%, 6.6%, 7.5%, 11.6%, 12.5% and 15% for ages I-VII and VII+ (Table 35). The 
seasonal change in the ratio of ovary weight to body weight resulted from 
spawning. 

Table 35. Size of ovaries expressed as percent of body weight by period and age 
for 100 shovelnose sturgeon from Pool 13, 1972. Sample size is in 
parenthesis. 

Date II III IV V VI VII VIII+ 

4/19 . 8 (1) 3.5 (3) 
5/19 3.2 (1) 4. 7 (5) 16.5 (1) 
5/17 4 . 8 (1) 7.1 (1) 16.1 (1) 
5/31 2.5 (1) 3.7 (3) 19.9 (1) 15.0 ( 2) 
6/14 3.0 (2) 5.1 (2) 7.3 (1) 19.8 (3) 
6/28 1. 4 (1) 2.9 (3) 5.4 (4) 
7/12 1.4 (2 ) 4.6 (2) 6.5 (2) 
7 /26 1. 2 ( 3) 4.5 (1) 8.5 (1) 6. 7 (1) 
8/9 3.0 (1) 1. 6 (2) 7.9 (3) 17.9 (1) 
8/23 4.0 (3) 1.8 (1) 5.6 (2) 3.4 (1) 
9/6 2.4 (1) 2.3 (2) 7.6 (4) 8.6 (1) 
9/20 2.2 (2) 411 1 (2) 5.3 (2) 9.3 (1) 

10/4 2.0 (1) 3.4 (2) 8.0 (1) 5.8 (1) 7.3 (1) 
10/18 2.0 ( 1) 2.3 (2) 9.8 (4) 
11/1 6.0 (2) 9.5 (1) 
11/15 4.0 (1) 10.0 (1) 9.7 (1) 
11/29 1. 1 (1) 8.3 (1) 9.5 (2) 

Mean 2.0 3.3 6.6 7.5 11.6 12.5 15.0 

Nl.Uilber 
of 
fish 17 22 41 6 3 4 7 

Percent 
mature 
or 
develop-
ing 0 0 0 17 100 100 100 
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All females younger than age V were immature, and only one age V fish was 
found with developing ova. Age VI fish contained developing ova, while ages VII 
and older displayed various stages of egg developmeut. Black eggs were observed 
in ages VII or older from 30 May-14 June. The first spawned sturgeon was 
captured on 24 May (Table 36). 

Table 36. Ovarian developmeat of 20 shovelnose sturgeon of age V and older from 
Pool 13,. 1972. 

Date Fork Gonad weight/ 
of length Weight body weight 

Age capture (inches) (lbs) (%) Development 

5 8/23 25.6 2.34 3.4 Immature 
5 9/20 26.6 3.36 9.3 Immature 
5 10/4 26.6 2.80 5.8 Immature 
5 11/1 25.7 3.39 9.5 Immature 
5 11/29 26.9 3.02 11. 2 White eggs 
·5 11/29 25.3 2 . 45 7.8 Immature 

6 8/9 26.5 3.56 17.9 Salt & pepper 
6 10/4 27.2 3.29 7.3 Salt & pepper 
6 11/15 28.0 3.23 9.7 Yellow eggs 

7 5/17 26.2 3.32 16.1 Black eggs 
7 5/24 27.2 3.49 19.9 Black eggs 
7 6/6 28.8 3. 77 7.3 Spawned out 
7 7/26 28.8 3.84 6.7 Spawned out 

8 6/14 26.9 3.1 9 21.9 Black eggs 
8 9/6 29 .5 4 . 47 8.6 Salt & pepper 

9 5/31 28.0 3 . 72 19.5 Black eggs 
9 6/ 7 28 .8 4 .61 25 .9 Black eggs 

10 5/24 30.7 5.25 10.5 Spawned out 
10 6/ 14 27.8 4 .17 11. 5 Salt & pepper 

11 5/3 28 .8 4.32 16.5 Black eggs 

Bas ed on these observations, it appeared initial spawning connnenced for 
female sturgeon at age VII, while most ma les spawn at age V. Monson and 
Greenbank (1946) also examined shovelnose sturgeon size and maturity in the 
upper Mississippi River . They sampled 503 females and 374 males during May­
September, 1946. Although age was not determined, results of their s tudy were 
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similar and males matured at a smaller size than females. Frequency of spawning 
could not be clearly detennined. However, the presence of varied stages of 
ovarian development strongly suggest females do not .spawn every year. 

SIZE COMPARISONS OF GONAVS 

In examining gonads, it appeared in most instances the left gonad of both 
sexes was slightly larger than the right. As a result, size data were separated. 
Observations were made on 84 males and 95 females (Table 37). Comparison by a 
Student's t test indicated the size difference between left and right was not 
significant (.10 < P < .20). In males, the left gonad averaged 55.5% of the 
total volume while in females, the left gonad averaged 54.2%. 

Table 37. Preponderance of size differences between left and right gonads of 
shovelnose stugeon. 

Number of fish 

Left > right 

Right > left 

Left = right 

FECUNVITY 

Male 

84 

76 

3 

5 

Female 

95 

82 

6 

7 

Fecundity data were collected at commercial fish landings in Pools 9 and 13 
during May and June each year. Absolute fecundity was determined from 25 ml 
sample counts of 24 gravid females ranging in body size from 24.2 inches FL 
(2.36 lbs) to 33.6 inches (6.20 lbs). Ovaries averaged 18.1% of the body weight 
with a range of 12.2-27.1%, and while fat was virtually absent in some, the 
maximum fat content was 45%. 

Ova measured 87-178 per ml and total counts ranged from 13,908 to 51,217 
averaging 27,592 with a standard deviation of+ 9,474 (Table 38). Ova counts 
increased with body size and 50% of the variation was attributable to body length. 
Weight accounted for 54% of the variation, slightly better than length. 

The linear regression equations for fork length on ova (Figure 1) and weight 
on ova (Figure 2) based on the functions 

Y = a + b FL 

and 



Table 38. Total egg count and ovarian-body weight r atio of 24 shovelnose sturgeon from Mississippi River 
Pools 9 and 13. 

Fork Body Ovary wt/ Fat in Number Estimated number 
length weight body wt gonad of of 

Date (inches) (lbs) (%) (%) eggs/ml eggs/ female 

197 2 
3 May 28.8 4.32 16.4 4.9 87 25,000 

17 May 26.2 3.32 15. 9 18.5 112 21,807 
24 May 27.2 3.49 19. 7 16.3 140 36,624 
29 May 28.0 3. 72 19.4 20.8 139 36,063 
7 June 28 . 8 4.61 25.7 17.7 97 43,814 

1973 
28 May 25.2 2.21 15.2 19.7 114 13,908 
31 May 25.8 2.58 14.3 10.1 109 16,384 
31 May 25.9 2.65 18.5 20.0 104 18,635 
31 May 26.0 2.56 15.8 2.2 132 23, 760 
31 May 27 . 1 3.32 17.3 20.0 95 19,718 
31 May 28 .2 4.26 17.2 5.0 96 30,288 
31 May 33.6 6.20 20.8 5.0 92 51,217 
11 June 24.2 2.36 27 . 1 35.2 143 26,922 
11 June 24.8 2. 71 16.7 4.9 120 23,400 
11 June 25.0 2.62 12.2 4.8 105 14,531 . 
11 June 25.4 2.57 14.4 5.1 110 17,513 
11 June 25.8 2.69 18.8 5.0 123 26,876 
11 June 25.9 2.65 20.8 10.0 134 30,128 
11 June 27.0 3.12 17.6 24.6 120 22,601 
11 June 27.8 3.99 17.7 15.0 95 25,949 
11 June 30.5 4.76 20.8 45.0 111 27,374 

1974 
7 June 29. 1 4.20 17.8 20.0 129 35,088 
7 June 30 .9 5 .50 14.8 20.0 122 36,112 
9 June 26.6 3,16 19.2 20.0 175 38,500 

Mean 27.2 3.48 18 .1 15.4 117 27,592 
Standard deviation 2.22 1.05 3.4 10.5 20 9,474 

u, 
.+:>, 
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Y = a + b Wgt 

where Y = ova counts, FL= body f ork length and Wgt • = body weight were: 

Ova = 3,034 FL 55,063 

Ova= 6,580 Wgt + 4,678. 

Multiple regress ion of length and weight on ova (Y =a+ b1FL + b2Wgt) was 

Ova= 5,624 - 47 FL+ 6,676 Wgt. 

Again, 54% of the variati on was explained by the combined variables. 

These results differed considerably f rom findings at the Missouri River near 
Vermillion, South Dakota. Z.weiacker (1967) reported a mean of 9,2 10 eggs per 
fish with a range of 6,709- 15, 637 for 30 f ish. These fish were much smaller than 
those from the Mississippi River, ranging from 312 to 780 g (.7-1 . 7 lbs). No 
mature femal es this small were observed from the Mississippi River. 

FOOV HABITS 

Food habits of shovelnose sturgeon have been repor t ed by other inves t igators. 
Hoops (1960) and Held (1969) examined specimens from the Mississippi and Missouri 
Rivers captured during s ummer and autumn. Modde (1973) conducted a complete year 
food habit study i n the Missouri River and correlated stomach contents with 
availability of f ood organisms. While chironomids, caddis f lies and burrowing 
mayfl ies were reported to comprise the major portion of their diet , Modde found 
sturgeon to be mos tly indiscriminat e, opportunistic feeders. He als o found 
highest stomach biomass during late autumn and winter attributing this to reduced 
water levels increasing the availability and vulnerability of food items . 

In the current study, data on feeding habits were collected from 118 shovel­
nose sturgeon sampled biweekly during 5 Apri l-30 November, 1972 and 6 February, 
1973. Sample size ranged from 2 to 11 f ish measuring 19-24 inches FL. Fi sh were 
measured to the nearest .1 inch and weighed to the nearest .01 lbs. Stomachs 
were removed and their contents measured volumetrcially to the nearest .1 ml. 

Although stomach contents were 'not identified, cursory examinat i on indicated 
a preponderance of caddis flies, mayflies and chironomi ds. Fish from the 3 May 
sampling were gorged with eggs. Stomachs at this time al so confirmed large 
quantit ies of sand. Sand was not a prominent part of stomach contents in other 
samples. 

Food consumption had a direct relationship to body condition. The ponderal 
index (C) incr eased from 13 to 15 in the spring. Duri ng May and early June, 
moderately low food consumption resulted in a drop in the C value to 12. 
Increased volume of stomach contents was accompanied by an i ncrease i n C to a 
peak value of 16 on 6 September. Beginning 22 September, f ood intake was 
markedly reduced . C decreased to 13 by 30 November and remained until 
6 February, 1973 (Table 39). 

Food consumpti on appeared to be unrelated to temperature. The first samples 
were taken from 11 fish captured 5 April at water temperature 36°F and aver aged 
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The smallest shovelnose sturgeon speciman measured 1. 7 inches (FL) and was 
collected from wing dam in Mississippi River Pool 13 by trawling 5 July, 1974. 



Table 39. Volumes of stomach content (ration) and ration-body weight ratio for 118 shovelnose sturgeon 
sampled biweekly (5 April-30 November, 1972 and 6 February, 1973) from Pool 13. 

Water Tailwater stage Condition Mean volume 
temperature at Bellevue Mean Mean factor of stomach Content/ 

Date (OF) 1W (ft) Number FL wgt (C) (ml) lbs 

4/5 36 12.41 11 20.7 ---- a -- 11. 2 
4/19 51 11.07 5 21. 2 1. 25 13 6.0 4.8 
4/26 48 14.4 7 2 20.9 1.19 13 4.3 3.6 
5/3 53 14.99 11 21.6 1. 48 15 13.6 15.1 
5/16 65 11. 52 10 21. 7 1.42 14 2.8 2.0 
5/17 66 11. 22 1 19.2 .82 12 1.3 1.6 
5/30 74 8.27 9 20.5 1.11 13 2.3 2.1 
6/13 71 7.41 4 21.3 1. 29 13 1.4 1.1 
6/14 74 7.69 2 21. 3 1. 33 14 3 .5 2.7 
6/27 74 6.91 7 21.9 1.44 14 4.2 3.0 
7/12 74 5.52 5 21.6 1.41 14 4.4 3.1 
7/28 76 7.65 6 20 . 7 1. 21 14 4.0 3.3 
8/9 70 12.57 4 22.8 1.81 15 3.5 1.9 
8/22 83 8.36 5 21.9 1.53 15 6.7 4.5 
9/6 71 9.10 5 22.9 1.94 16 10.9 5.7 
9/22 70 6.03 6 20.6 1. 24 14 .1 .1 

10/5 59 12.37 4 21. 2 1.36 14 .8 . 6 • 
10/19 47 7 .60 5 22.1 1.55 14 .1 .1 
11/2 45 9.27 5 22.1 1.55 14 .1 .1 
11/15 39 11. 53 3 21.9 1.49 14 .3 . 2 
11/30 33 6. 76 6 22.1 1.40 13 .1 .1 

2/6 32 8.20 2 20.9 1.21 13 .1 .8 

--
~eight was not recorded for fish sampled on 5 April, 1972. 

u, 
\D 
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11.2 ml per stomach. Ration varied during the summer months ranging from 1.3 to 
13.6 ml through 6 September. Beginning 22 September,. at a water temperature of 
70° and continuing through 30 November when water temperature had dropped to 33°, 
food consumption was greatly lowered. Samples collected during this period 
contained a high proportion of fish with empty or with only trace amounts of 
residual material in their stomachs. 

Neither was there a relationship between river discharge and food intake. 
High and low gage height readi ngs were not associated with high or low volumes 
of stomach contents. Rather, the amount of the ratio was speculated to be 
controlled by availabi lity as concluded by Modde (19 73) in Missouri Ri ver 
populations. In the Missis sippi River, food availability is probably controlled 
by a combination of seasonal abundance and vulnerability, competition and changing 
water levels. 

EARLY LIFE HISTORY 

Attempts were made to coll ect larval sturgeon each year from 1971 -73 for the 
purpose of locating spawning grounds. Sampling in 1971 was conducted by towing 
a cone shaped net measuring one meter in diameter near the surface at a speed of 
5 knots. Mesh size on the tow net was 12.6 meshes per cm. 

Three, 5 mi nute ups tream tows were made at each of two sites, three times 
a week for 10 weeks , (5 May-12 July). Station Ml was located in the tai lwater of 
Lock and Dam 12 and Station M2 was located seven miles downstream in main channel 
border habitat a t th e lower end of a one-mile long gravel bar known locally as 
Sand Prairie. 

Meter net samp ling was continued in 1972 during a 20 week period (6 April-
17 August ) . Stations Ml and M2 were identical to those sampled in 1971. Number 
of samples differed as collections were made weekly rather than three times a 
week. 

Effort s were expanded i n 1972 t o include bottom drift net collecting. Cone 
shaped drift nets 1.2 min length with aperatures .61 x .46 m were anchored on 
the bottom for 10 minute periods. Mesh size of drift net s was also 12.6 meshes 
per cm. Three drift net stations were samp led . Stations Dl and D3 were adjacent 
to meter net Stations Ml and M2 . Station D2 was l ocated at the junction of mai n 
channel and main channel border habitats at the end of a submergent rock wing 
dike. Triplicate samples were taken weekly for 12 weeks (13 April-29 June) in 
conjunction with meter net sampling . 

Only drift net samples were taken in 1973. Tua sites at each station were 
sampled three times a week for six weeks (3 0 April-8 June). Sites Dla, D2a and 
D3a corresponded to Stations Dl, D2 and D3 i n 1972. Sites Dlb, D2b and D3b were 
located adj acent to the si tes designated as "a" but were nearer to shore. Dlb 
and D2b were at s ubmerged rock wing dikes . 

During the three year period, 300 meter net samples and 216 drift net samples 
captured 88, 375 larval fish (Table 40). Inc luded were 15 identifiab l e genera, a 
composite group of unidentifi ed minnows and suckers and an unknown group of fish . 
Identifiable genera were : Aplocllnotw.,, (freshwater drum); CyplU'.,nw.,, (carp); 
Vo~o~oma, (gizzard shad); E6ox, (northern pike); Hiodon, (mooneye); Ic.:tai.Wtw.,, 
(channel catfish); Le.porru.Li, (bluegi ll and sunfish species); Le.p~o~te.w., , (gar) ; 
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Table 40. Sunmary of meter and drift net sampling and total fish collected 
during 1971-73. 

Number Type 
Sample of of Total Total 
period Year sampling site sample samples fish 

5 May-12 July 1971 2 Meter net 180 63,525 

6 April-17 August 1972 2 Meter net 120 15, 278 

13 April-29 June 1972 3 Drift net 108 6,279 

30 April-8 June 1973 6 Drift net 108 3,293 

Grand total 516 88,375 

MiCJz,optvuv.,, (black bass); No.twu.L6, (stone cat and/or madtoms); PVtc..lna., (log 
perch and darters); Polyodon, (paddlefish); Pomow, (black and white crappie; 
Moll.one., (white bass); and Stizo1.ite.cU.on,. (walleye and sauger). 

Although no larval sturgeon were taken by either sampling techniques, 0-age 
sturgeon measuring as small as 1.7 inches FL were taken each year during late 
June near Station D2 by trawling. All successful trawl tows were rather far from 
shore and usually located in main channel or main channel border habitat. The 
most successful hauls were those associated with submerged rock wing dams and 
either crossed or paralleled immediately above or below. 

Wing dams were also highly productive fishing grounds for adults. Their 
rocky consistancy apparently provided excellent habitat not only for protective 
cover and current diversion structure, but a suitable substrate for primary food 
organisms. Wing dams may also func t ion as spawning grounds . 

DISCUSSION AND RECOMMENDATIONS 

Populations of shovelnose. sturgeon are undoubtedly much lower today than when 
the Mississippi River was a natural unimpounded water course. Further indications 
are that in this stream sturgeon populations have probably attained an equil i brium 
state with the environment and seem capable of supporting a moderate commerci al 
harvest for food fish. Numerical catch restrictions are currently unwarranted for 
the sole purpose of protecting populations from over exploitation by the fishery. 
Total annual mortality was estimated from the age structure at about 60%, but 
mortality from fishing ranged from 5-25 % and did not affect total mortality. From 
these data the conclusion must be drawn that present levels of commercial harvest 
have no affect on sturgeon populations. According to the estimated total 
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mortality, exploitation could be increased from two to twelvefold before changes 
in nwnerical abundance would be expected. The only indication of extraordinarily 
heavy harvest affecting stock in the past two decaaes was in the 1956-58 period 
when the harvest may have been a contributing factor for low catches in the early 
1960's by reducing the nwnber of mature sturgeon in certain pools to th e level 
where year class strength was lowered. 

Currently few restrictions on the harvest of shovelnose sturgeon exist in 
the Iowa section of the upper Mississippi River. Wisconsin maintains a 25 inch 
(TL) minimum length limit while Iowa and I l linois have no limits. There are no 
closed seasons or catch limits. Gear restrictions , although not specifically 
designed for sturgeon, never the less, control sturgeon harvest to some degree. 
Gill nets cannot be used because the large minimum mesh size renders them 
ineffective. Trammel nets, however, are often used as gill nets. Minimum mesh 
size for this gear is 2 inches (bar measure) in Iowa and Illinois and unrestricted 
in Wisconsin. Sturgeon fishermen generally use 2 1/2 inch mesh which allows 
easier fish removal. 

Trammel nets used i n Illinois requires irrnnediate attendance during daylight 
hours. Wiscons in allows trannnel net drifting only and nets can be fished only 
from one hour before sunrise to 30 minutes after sunset. Iowa does not restrict 
the method nor time for trammel net fishing. All three states have a restricted 
zone extending 900 ft below navigation dams, an area where sturgeon often 
congregate . 

Though not immediately necessary as a harvest control measure, length limits 
have merit and would f i t well into the biological aspects of the species and 
economics of the fishery. Age and growth studies show sturgeon grow quite 
rapidly until maturity. Permitting fish to approach maturity before harvest 
might increase both adult population level and permit the period of maximwn 
growth rate to be completed. 

Greatest market demand is for l arge fish. Supply, however, is nearly always 
insufficient to satisfy total demand and small f ish are accepted. Some markets 
grade sturgeon and pay les s f or dressed f i sh under one pound. There is also less 
profit for smaller fish . Small fish may loose up to 40% during smoking compared 
to 25% for larger fish. 

A length l imit suitab le for meeting these criteria i s 22 inches (FL). Fish 
of this minimum length weight about 1. 5 lbs, dressed weight about 1. OS lb s and 
smoked weight about . 75 lbs. Male f ish of this size would be approaching 
maturity and within two years females would mature. Both attain maximum growth 
rate near the end of this age. 

Under present harvest conditions fish < 22 inches contribute about 54 % by 
number but only 38% of the total harvest weight. Harvest i n Pool 9 consisted of 
larger fish and the percentages of fish< 22 inches in that pool would be even 
smaller. 

Vital statistics of shove lnose sturgeon at other theoretical length limi t s 
ranging from 18-24 inch FL are presented in Table 41. The percent change in the 
catch by number would be 3.9% at a minimum length limit of 18 inches to nearly 
81 % at 24 inches . By weight, the harvest would be reduced by 1. 5% at 18 inches 
and nearly 69% at 24 inches. 
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Tabl e 41 . Vital statistics of shovelnose sturgeon at theoretica l minimum si ze 
limits of 18-24 inches FL. Figures in parenthesis indicate confidence 
limit s at the 95% l evel. • 

Fork length (FL) in inches 

18 20 22 24 

Standard length (SL) 20 .3 22.8 24.6 26.6 
( :t . 7) ( :t . 8) (± . 9) (±1. 1) 

Total length (TL) 22 . 0 24.0 26.4 27. 8 
(:t2. 6) (±2,0) (:t2.0) ( ±2.0) 

Live weight (lbs) .75 1.00 1. so 2.00 

Dressed wei ght .53 .70 1.05 1.40 

Smoked weight .33 . 42 . 75 .98 

Age range III- IV III - V IV-VI IV-VII 

Years t o maturi t y 1-4 1-3 0-2 0-1 

Percent of smaller fish 
contributing t o harvest 
by number 3. 9 20.2 53 . 7 80.9 

Percent of sma ller fish 
contributing t o harvest 
by weight 1.5 11. 2 38 . 5 68. 9 

Length limit s would be more meaningf ul f or this species if fork length or 
standard lengths wer e used rather than total lengths. Since total l ength 
includes the fragi l e caudal filament and is a source of considerable variation . 
A 22 inch (FL) f i sh might vary :t 2 inches in total length (24.4-28. 4). 1he caudal 
filament of small fi sh i s a l s o longer in proportion t o body length and 18 inch FL 
fish may measure as much as 24.6 inches (TL), overlapping in TL with a fi sh 22 
inches (FL) having lost the filament. 

Some sort of standardization of the rules governing the sturgeon f i shery is 
mos t warranted at t his time . By and l arge, Wisconsin imposes the most severe 
restriction on harv es t by a minimum si ze limit. In comparison, Ill i noi s and Iowa 
have few rules which actua lly restrict numerical harvest . Standardi zati on would 
require gener al agre ement and some changes in legal statutes and departmenta l 
rules. It appe ars on ly a s trong effort by an interstate cooperating committee, 
s uch as the UMRCC, would solve the prob l em, and should command high priority. 
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Improvement of the commercial fishery reporting system remains a chronic 
problem despite personal encouragement to fishermen contacted during the study. 
Under reporting of the catch is particularly seriorts because it could result in 
overharvest while the reports show lower catch values. Most commercial fishennen 
are concerned about protection of fishing grounds and income tax audits. The 
monthly report card system initiated in the middle of this study improved 
accuracy considerably because a fishennan no longer must· rely upon his memory 
for nearly a one year period. Evaluation of the improvement by use of the card 
system is vital for reliable catch statistics. 
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