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Ohservations on the Natural History of the Blue Sucker
(Cycleptus elongatus Le Sueur) in the Neosho River
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AssTract: Populations of blue suckers in the MNeosho River in Ransas were sanm-
pled by elccrrofishing during the spring and summer of 1976 and 1977, Spawning oc-
curred in deep riffles (1-2 m) with- cobble and bedrock substrates in May at water
tewmperatures of 20-23 C. By August, juveniles averaged 125 sun in length, Madure
females reach greater maximuin ages, weights and fengths (9 years, 4.1 kg, 763 mm
T LY than males (7 years, 3.7 kg, 748 mm T L), In general, adule feraales were larger
than aetull mates. Condition cocflicients vary slightly with time of year. Onty & fear
juveniles were captured, but young bluc suckers occupied shallower and less swift waier
than adulis. Laborutory streanm observations conlirm a preference for smooth
substrates in swilt current. Food of adubs and young consisted primarily ol inscet lur-
vie and plant material, Blue suckess seem limited by hahital, especially during spawn-
.

INTRODUCTION

The blue sucker, Cyleptus elongatus Le Sueur, is distributed from Montana (o
Wisconsin and Pennsylvania § to Kentucky, the Gulf of Mexico, Texas and northern
Mexico {Alvarez, 1970; Brown, 1971; Clay, 1975; Douglas, 19745 Fddy, 1969;
Hubbs, 1937; Smith-Vaniz, 1968}, It is found in deep reservoirs (Carlander, 1869,
Jenking, 1953), but its principal habital 15 The Mississipp: and Missouri vivers and their
largesciibutaries (Plheger, TU7TTH75). T wlin otenrs in the Pearl and io Grande
rivers and tributaries (Contreras and Rivera, 1972).

The blue sucker is considered to be one of the finest of the, freshwater food fishes
and perhaps the best of the suckers (Coker, 1930, Forbes and Richardson, 13205, Tt
was once ®ii Tmportant part ol the commiercial catch of the Mississippl drainage. in
1899, the Mississippi cateh was nearly 1 milhon kg (Coker, 1930). Wgﬂg}ay iL1g scarce in
cormercial Catches. Despite sts former abundance commercially, hitle nasural hastory
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dormation about blue suckers has been available (Cross, 1967; Harlan and Speaker,
1956, Miller and Robison, 1973; Pllieger, 1975; Trautman, 1957y and information on
age and growth was based on relatively few specimens (Carlander, 1969). Recently,
Gilbert (1980) presented North American disiributional information and Ruppreehy
and Tahn (1980) discussed size, growth, reproduction and food habits for Mississippl
River blue suckers. We were able to accumulate information on habitat and spawning
and complementary data on ages and growth and food habits for blue sackers in the
Meosho River,

MeTHODS
The Neosho River, a tributary to the Arkansas River, drains southeastern Kansas,
southwestern Missourt and northeastern Oklahoma. Our collections were from the
Neosho mainstream in Labette Co, (Juveniles), Lyon Co. (juvenilesy and Waoadson
Co, (adults, spawning riflle) in Kansas. Fish were collected from early April through
October in 1976 and 1977 by electrofishing with either a boom-type boat or backpack
electrofisher (both 1, C). Blue stckers are very vidnerable to elecirafishing, often re-
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Total i{‘ili,,[h measurements and weight were taken, adult fish were sexed, scale
samples taken from the third and fourth row of the dorsum, the fish tagged w1(h Hap”
tags and relensed. Scales used lor age determination were projected and ae annuli
were considered those with more than one crossover within a complete cireulus.
Juveniles and some adubts were preserved for gonadal examination and tood analysis,

Juvenile blue suckers and an adult were kept i a stream aguariurm (60 cm X 240
cin) {simtlar (0 Brusven, 1973) mantained at 23 O with a 12:12 L1} photoperiod.
Bopual areas (30 cim X060 cm) of different sized substrates (32, > 8, > 16, =152, > 64,
128, =256 mm and the simoath bottom of the tank) were placed in water velocities
from O misec 10 1.2 m/sec. Four observation periods were made in 48 br on two
Juveniles exposed to four substrates with four current speeds. Between trials, substrates
were g*ulazirt.{ 50 that eight substrates in four different velocities were available, The
wial number of observations was 192 (eight substrate rotagons X three repetitions X
ohservations X individuals). "The mumber.of observations was necessarily Jimited
bBecause of the diffienlly, apturing and maintauing Joveniies” Observations WEOTE
R e I Hgle adult (523 mm) kept in the stream aguarium for 2 weeks, but the
small dirmensions of the labora tory stream prevented experimentation,

Kasulrs

Length, weight and condition. — Male blue suckers (n=18) fram the sipawn%ng rilfle
were sroaller and W(’il?{l’%(’: of fess relative o length than did females (n= 38) (Fig. 1), The
male length (mm) and weight (g) re dt;onahl;) (least-squares regression) was log W= ~
A1+ 10 (Jog L) (re= 50} and for females was log We= 546 + 3.14 (log L}
{r= 94}, "The relationship for both males and fomales combined was log W= - 1,80
+ L3 (og L) (r=.73) A functional regression (OM, geometric mean) is more ap-
propriate for fish length-weight re lctl!“ll‘a}ll ys (Ricker, 197" %) but precdictuve slopes have
been calenlated in previous w[ud:a‘s of him wnkc rs. The GM slopes for malc, female
and both sexes combined were 2,10, 3,54 and 2.51, respeciively. The smaller weight in
proportion o length for males Amcé stgnificanty different slopes (rest, <0 05) may be
refared 1o a‘wpmduﬂio;x Rupprecht and jaha (1980) zegmm o that males were nol
signilicanty different from females in length-werght 1n the Mississippi River.

Condition factors (Hile, 1930} reflect o change with time of year that may be
assaciated with reproduction. Condition (expressed as K= W x 10% /7 1L*) was highest
for both sexes dunng May (during spawning), decreased in June and was again greater
in August:

Males Females
26 May .47 .87
9 june G6.75 (.82
28 August 0.8 6.80

Age and growth. ~We captured individuals of all ages and sizes with the exception of
fry, With May as the spawning period, young were 100 mm long by midswmmer and
aver 200 mm in the aumumn of the Ist year (Table ) Ldnesyear-old blue suckers
averagest 200 i (nean W= 129 oy and Z-year-old suckers, 323 mm (mean W = 213
gy, The light up;)m caudal lobe descnbdd Tor 1st-year hsh (Mnorc and Cross, 1950;
Ciross, 1967) 15 also present in Znd-year blue suckers. Based on projected scales, we
found adults 1o age Y. Femnales consistently were larger than males at all ages. The
largest biue sucker captured was 763 o UL and weighed 4 kg, Some older ish {age 8}
fact vaean lengths and weights less than younger fish probably because of small sample
sl

For caleulated total lengths at the end of cach year of life based on the hody-scale
refationuhip, malkes again were consistently smaller than fernales {Table 23, Calculated
Lol qum«; were slightly smaller than mean total lengths. For juveniles the sizes were
comparable but are based on fow specimens.
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Reproduction. —On 25 April (temp. = 17 C) we tcipzuwd only tuberculate males on
the spawning riffle. The smallest specimen captured (507 i, 102 kg) way sexually
mature and age 3. Flow was low and water clarity such that we would have been able e
observe spawning. On 26 May (20 C) there had been a large increase in dhischarge and
we were unable 10 observe individuals because of twrbidity, but handled Gish easily
released milt and eggs. Blue sucker eges are opaque, slightdy yellow, adhesive and
average 2.2 mmon diam, Males and fi’lhdl&‘\ were t&!)iU!L‘iJ i nearly equal aumbers
(21 M 0 20 1), The major spawning site was an area where the river narrows over
bedrock limestone with mbl)lc sized rocks [modificd Wentworth classification ;mm 5
Cunning and Lauff (E‘){N)j Jow velocity was 1.8 m/sec {depth = 1.43 m).

In early June (23 C) low was substantially lower over the spawning riffle and only aj
single individual was present. We electrofished downstream 4 ki and found small|
groups in localized deep riffles. Our attempis (o estimate the spawning population den-
sity failed because we were unsuccessful in block-neting the high velocity water over
the riffles, Alse, our recapture rate for tagged individuals was less than 5% The low
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Fig. f.—Weight vs. length for 72 adult male {open cirele) and female {closed circle) blue
suckers {Cyelepluy elungatus) from the Neosho Hiver
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percentage may indicate unequal vulnerability of previously captured indivichals to
clectrofishing, All of the individaals captured downstream were unmarked.

Fowler (1912) described the body of biue suckers as finely tuberculated over the en-
Firve upper surface in spring. Branson (1962} provided a detailed description of nuptial
. tubercles over the body and fins and noted that mature specimens taken in middle and
late summer were lacking tubercles, In Neosho River blue suckers, tubercles were
| present from early April until June, Both males and fermales had many small tubercles
Hon body and fing, but for males tubercles an the snout, around the eyes, and on the
:opercle were prominent and enlarged {(Fig. 2). Male tuberculation provided an easy
and consistent method of determining sex during the breeding season. In late June
both sexes retained line body whercles but genital papillae examimation was necessary
1o determine sex.

Stamach analysis, —Bhue sucker stomachs (the first descending section of the in-
testine] are elongated with highly invaginated walls. One third of both achalt (3 of 103
and young { of 3) stomachs were empty from fish captured in the afterncon and carly
evemng. Several adults had large numbers of nematodes present {Table 3). Aquatic 1n-
sects common to the sampled habitat (hellgrammites Corydalus, caddisfies Hydrapsyche
and Chewmatopsyehe) and lingernail clams were found in nost stomachs along with
fHamentous algae ((ladophora predominant) and varying amounts of allochthonous leaf
fizer, Young:of-the-year blue suckers led on stnaller insegt larvae (dipterans and cad-
disflies). The conspaous a5FRcE TN HNTEE A Tipeaally mayliies i3 attributable to
he microbabitat.used by blue sackers rather than electivity. Jnveriehr 1
o froan.the. bedrock and flattened cobble substrates are dominated by ¢
ew mayflicy (e.g., Stenonema and Haetisy an

ot in.adahoratory. steeain. signific

(> 2 mm), large cobble (> 128 mm) P

Tasi §. ~Mean total lengihs and weights at ages 0 - 1X for blue suckers from the Neosho
River. The data are from 14 juvenile and 70 adubt bish

Juveniles

Capture date Age
26 May Spawning
i1 Guly Y omm, Sg

4 August

124 vom, 13g g
24 Chwober

244 mn, D4y

2 May 266 mm, 199 ¢ f
27 May 328 won, 218 g i
Audules
Bew 11 v Y Vi Vil Vili [ 9,
{ram) 554 S 643 655 5k 659 763
I3
(k) 14 £.6. 2.0 2.4 2.8 2.3 4.4
{rum} 525 566 61 622 G55 647 666
el
{kuy ii [ 1.8 24 2.5 2.3 2.3
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(256 mm) (G-test, p< 0.01). They were observed consisiently in the stronge }
rent {1-1.2 m/sec) available ovér a smGoth "hotidn, - Blue suckers are extremely

sCtene RERvybodied ant their lereis Shape and fin placement adapt them to
strong currents. In the laboratory stream channels they moved awkwardly over ir-
regular substrates in slower current. Only when over smooth subsirates in hgher cur-
rents were they able o *glide” over the Bottom and make feeding movements, {t was
impaossible to produce water velocities sufficient o keep an adult away from outtske
wibes in the stream channel. In a discharge greater than 1.2 m/seq, it was able 1o main-
eain posidon with only slight candal fin movement. oimenl
Fietd captures of youny were made over large substrates in shallow swilt currents

Tance 2. - Calculated wial lengths (mm) at the end of each year of life of male (M) and
femnale (F) blue suckers from the Neosho River in 1976

Mumber of

Age group  Sex fish 1 2 3 4 5 & 7 i 4
1 1 252
H M L 18s 2491
il WY 3 212 349 449
i 2z 197 371 472
v M 4 £78 354 476 537
I 3 205 400 4U2 553
W b 10 192 S0y 433 06 565
¥ 5 2062 412 511 BBO 614
Wi M 12 219 445 438 510 So# 603
I i 219 366 454 B3 5DF D44
VIE v 4 198 9Rd 874 448 506 562 608
i 12 204 307 430 479 340 8O3 640
Vil ] 2 P54 24v 313 487 45% AET 576 017
H 2 155 237 308 374 4G 526 DU 6UB
IX M 1 174 #3% uB2 338 424 483 YN 376 620
¥ t 244 400 482 5160 570 610 644 6% i1l
Weighted M g 424 42 4491 44 7B RO 603 610
means ¥ W5 da6 40t 312 S04 B (341 643 711
Tasre 3§, ~Stomach analysis for adelt and young-of-the-year hlue suckers (N = mean
number, V = volume percentage, (O = {requency of ncourrence perceniage)
Adules (0= 1) Young-ol-the-year {n= 1)
N(x) V(%) (%) MNix) V(%) (K%Y
Mematoda 31 22 66
Megaloptera
Corydatuy cornutus 15 40 17
Trichaptera
Hydrapsyche 4 21 17 7 74 G
Cheumptapsyche z i1 17
Diptera
Sinulidae 1 & 56
Chironomidae 14 ¥4 HES
Peleeypoda
Sphaerium 2 14 i7
Miscellaneous
Algae o @ 17
Altachthonous - s 53
ish eye 2 A0 17

Sarnd e i4 3% - i€ HES
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{Table 4). In broad | riffleareas-¢100.0m), juveniles were (Z'd‘{)fuifff! 1{3”i.£)c.§i ;}ir_ﬁf;}?;_\vil{!r‘t?
chanuel consrenens ezl waier veloaty. _ o -
e olts weve captured over exposed limestone }')(:‘Ell,]»(-}{‘,k in deen r:%i_hts‘ty;;lcta?y% 1-2 m,
deep (Table 4). The fastest velocity measured was 2.0 m/scc. {at U‘b{d‘('n{l‘i)‘ -\;V]-L]{”:“:
adults captured in currents greater than | mfsec. We have captured e widuals over
aehier substrates in shallower riffies, but only one or a few individuals, Concentrations
of acults were found in localized areas that maintain deep water cven during seasonal

tow Hows,

Dhsaussion o _

Precise distributional information for a fish like the hiue sucker s f%lfitcuil o ('>l.3¥.zujn.
Miiller {1972} listed several states in which the blue sucker was ums_ulm‘u(cj rf-lilu: ot g.r1!~
dangered bul these were primarily arcas near the p(.*l"l;}hm_‘y ol iis ran;{c.l ;nu‘z t_‘};i-{ ‘ef al.
{1978} reviewed endangered fishes in the southeastern U.8. where the blue sucker w.lia
classified in nine states, In five of those states il stalus was consichered undetermined.

TanLe 4.~ Physical measuremenis at caplure poing for young and adult Neosho River blue
suckors

Substrate Depth (g Veloeity {m/secy
&l L "
Young of the year 3 hegdrock Azl!:..lff: Rl
fuvenies 4 cobble, bedrock 41 B )
Prospuwning males i cobble 6-.8 7€1i) l;i
Spawning aduls 41 cobble, bedrock 1-57 .(31~‘:,§Z
Aclults i1 cobble, bedrock P.i-1. E L3020 {
15 cobhle, bedrock 13206 .5H~iV.f)U
7 Bedrock [N .6
i gravel 3 41

v adult male blue sucker with breeding tubercles caprured May 26
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Smith-Vaniz (1968) believed that the biue sucker is underrepresented in typical survey
type coffections in Alabama and we helieve this s true elsewhere, Uhe Neasho River,
especially in Kansas, has ively sur (Liross,. 067y, bataur colledtions
1l we pleciralished-inhigh, velocity
; el shmple-by-sonventional-methods, .
e Preferred habitat of the blue sucker has been affeeted by construction activities
of many 1types. Blue suckers arc ofien now associated with man-made structures such as
reservotr siilling basins, darm bases, bridge abuoments, e ends of wing dykes and
other flow control structures, all habitats usually not sampled hecause of the difficulty

or the porential damage o equipment. Ruppreche and Jahn's {1980) collections f&‘ij;j
i

e

Mississippi River Pool 20 were also from these types of habitat, This association w
structures, of course, decreases in smaller tributard ’
Among probable causes proposed for blue sucker declines are pollution and silta-
tion (Trautinan, 1957). Coker (1930), Cross (1967} and others have noted that the
destruction and inundation of spawning habital and blocked migracion is a factor. YWy
would agre ue suckers in highly mrbid
Feaches of the Nt Teation alone s probably got
TCTEHT T exCL i Je deep, swilt aresd Wi
AT ) River {eatures include downeutting across
slrata exposting substantdl areas of broad riffle With Bedinci substrate” The
e gtucdredsonearly 2 km o i h with substantial d fle habitas
vuninterrupted by dams. 1t is prob

d gt
: s'combination of
e Bien reduced in other parts of the eriginal range ol the blue sucker, _
The general study area and spawning riffle was intensively sampled following 37
years of drought in the 1950s by Deacon (1961). He found almost no blue suckers in
the arca where we found them o be relatively abundant, However, after drought con-
ditions in 1980 we were unable to capture blue suckers in the same area. They seem to
he extremely habitat-selective, The presenc adequate areas of swift, deen water
over firm substrates with sufficient spring 116 robahly the

most vuportant facior in maintaining populanons of Hlue su
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