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The 1981 larval fish drift of the Neosho River upstream 

and downstream of John Redmond Reservoir in Coffey County, 

Kansas, was studied. Field data were collected from 

25 April through 31 July. A total of 27,905 eggs, larvae, 

and juvenile fish, representing 11 families and 30 taxa, was 

collected from t.hree sampling points. Members of the fam­

ilies Catostomidae (48.5%) and Clupeidae (48.3%) dominated 

the assemblage at Hartford whereas Clupeidae was solely dom­

inant at both John Redmond (98.0% diurnally and 95.2% noc­

turnally) and Burlington, although to a lesser degree at 

aurlington (81.4%). Larval fish densities at Hartford 

peaked at 1246.7/100m3 on 28 May while maximum densities for 

both diurnal and nocturnal John Redmond collections peaked 

3at over 5000/100m on 13 June, and the maximum level at 

3Burlington occurred at 1766.4/100m on 19 June. No statis­

tically significant differences were found in mean daily 

total concentrations or day/night John Redmond data. Morph­

olog ical data were compi led and are present.ed in tabular 

form for 14 taxa. These data generally compare favorably 

with published accounts, thereby supporting taxonomic 

assignments made and documenting regional variation. The 
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Pomoxis larvae identified had eye-gas bladder distances (as 

% total length) from 13 to 19, although Pomoxis annularis 

was the sole representative of this genus in the study area. 
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INTRODUCTION
 

The purpose of this research was to describe the 1981 

larval fish drift above and below John Redmond Reservoir, a 

mainstream impoundment of the Neosho River in Coffey County, 

Kansas. Larval fish present in drift samples were identi ­

fied, quantified, and characterizations made of their sea­

sonal occurrence, diel patterns, and developmental stages. 

This study al so presents morphological data for selected 

taxa, provides explanations of generic and species assign­

ments made, and discusses evidences which support these 

assignments. Additionally, a discussion of the potential 

value of early life history data is provided. 

The study was conducted because descriptions of t.he 

larval fish drift occurring in most Kansas rivers have not 

been accomplished. This is despite the fact that the period 

of time following spawning and extending through early life 

history stages is very important in the development of 

freshwater fish populations. 

The importance of this period was realized by some 

early researchers and, as a result, at.tempts were made to 

provide identification guides to assist research in this 

field. Fish (1932) provided one of t.he earliest works of 

this nature with a regional descriptive morphological study 

covering 62 species. Later studies emphasized gross morpho­

log ical features such as body shape, gut development, pig­

mentation, fin ray/spine development and counts (May and 
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Gasaway 1967; Mansueti and Hardy 1967; Tabor 1969). Pre­

liminary keys and guides were the results of these works. 

However, identification to species was still often precluded 

by close phylogenetic relationships and the lack of early 

life history descriptions for many species. 

The lack of concise reference materials resulted in 

neglect in the study of fish early life histories by many 

fishery managers. As a result, the period of life following 

spawning to the appearance in seine or trawl collections of 

juvenile fish took on nearly mystical qualities in the minds 

of some managers. '£he lack of information concerning this 

stage in development for many fish populations reflects this 

at.titude. 

Several factors have contributed to this situation, the 

first being the difference in methods of collection for lar­

val fish. Collection techniques are more similar to those 

used by I imnologists than by fishery managers. Sampling 

gear utilized consists of nets of t.he types used for zoo­

plankton collections, however, these net.s are typically 

larger in diameter and mesh size. The methods by which such 

gear are used have only been limited by the ingenuit.y of the 

researcher. Nets used to collect larval fish have been 

manually positioned, mounted on bridge abutments (Potter et. 

al. 1978), towed by boat (Hoyt et al. 1979), and boom­

mounted on boats (Tarplee et al. 1979). 
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Techniques for larval fish identification also differ 

substantially from the methods used on adult fish. Many of 

the morphological features diagnostic for adult fish are 

absent during larval stages and other structures, invisible 

in adults, are prominent in larvae. Structures such as the 

cleithrum, auditory vesicle, yolk, myomeres and urostyle all 

are used in larval fish identification (Figure 1). Addi­

tionally, the counts, ratios, and proportions of various 

di stances or enume rab Ie structures, such as head Ie ngth, 

preanal length, postanal length, preanal and postanal myo­

meres play an important role in the classification of larval 

fish. 

Throughout the infancy of fish early life history 

studies, a variety of classificat.ion systems for develop­

mental stages evolved. Titcomb (1910) developed one of the 

earliest systems which consisted of the simple differentia­

tion of "fry, advanced fry and fingerlings." Later schemes 

emphasized the presence of yolk material but failed to de­

fine precise criteria for the separation of developmental 

stages (Hubbs 1943; May and Gasaway 1967; Mansueti and Hardy 

1967). The controversy which resulted from the partisan use 

of the various schemes served to widen the gap between 

researchers and field personnel. 
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Not until the late seventies were attempts made to 

standardize terminology. Snyder (1976) proposed a system 

which minimized the importance of the presence of yolk 

material and classed larvae as protolarvae, mesolarvae, 

metalarvae or juveniles. With the advent of the most recent 

systems and efforts by the Early Life History Section of the 

American Fisheries Society, terminology reached a semblance 

of standardization (Snyder, 1981a). This terminology has 

achieved improved precision, practical i ty, and ease of use 

for field personnel. Additionally, there has been an in­

crease in the comparability of published works since its 

inception (Fuiman 1979a; Fuiman and Witman 1979; Conner et 

al. 1980; Yeager and Baker 1982). 

Studies undertaken recently have been directed at de­

tailed descriptions of closely related species. For ex­

ample, Fuiman (1979a), Fuiman and Witman (1979), Yeager and 

Baker (1982) and Snyder (1981b) have completed descriptions 

for members of the family Catostomidae. Meristics and fine 

morphological features have received special attention in 

these works. Certain recent studies define a few diagnostic 

characteristics which may be used to segregate closely 

related species (Conner 1979; Chatry and Conner 1980). The 

use of such data is now permitting expeditious identifi­

cation of larval fish to low taxonomic levels. 

The increasing utility of reference mat.erials is also 

assisting the expansion of early life history studies from 
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simple baseline cataloging to assessments of factors in­

fluencing year-class development. Studies performed by 

Kindschi et al. (1979), Cada and Hergenrader (1980), and 

Martin et al. (1981) explored the role which environment.al 

factors, such as physical conditions and water levels, play 

in the development of year classes. The relationship of 

flow stages to the occurrence of various lotic species was 

explored by Gallagher and Conner (1980) through a detailed 

spatio-temporal study of Mississippi River larval fish. 

Despite the expansion of early life history investiga­

tions and the completion of studies covering larval fish 

ecology for many areas, Kansas larval fish populations have 

not been studied. No studies of Kansas larval fish popula­

tions were found in the literature, with the exception of 

work completed as part of Kansas Gas and Electric Company 

environmental monitoring (Bliss 1978, 1979, 1980). 



DESCRIPTION OF STUDY AREA
 

This study was conducted on river locations in the 

immediate vicinity of John Redmond Reservoir, a mainstream 

impoundment of the Neosho (Grand) River in Coffey County, 

Kansas. John Redmond Reservoir is a major flood control 

impoundment located northwest of Burlington. It has a sur­

face area of 3,800 h at conservation pool elevation of 316.7 

m MSL. John Redmond Reservoir was formed by impoundment of 

the Neosho River, which has its headwaters in Morris County, 

total drainage of the Neosho is approximately 16,300 km 

Kansas. The Neosho flows in a southeasterly direction 

through southeast Kansas and northeastern Oklahoma. The 

2 
, 

2
with the Kansas portion measuring roughly 15,000 km . 

Throughout. its course, the Neosho follows a well defined 

channel with banks ranging from 4.5 to 9.0 m in height along 

its lower reaches. 

Three river locations were utilized during this study 

(Figure 2). Location numbers utilized were established by 

previous studies performed as part of Kansas Gas and Elec­

t r ic Company monitor ing. For ease of interpretation, the 

location descriptions start with Hartford and proceed down­

stream. 

Location 2, Hartford (S.W. \ of Sec. 14, T. 20 S., R. 

13 E.): This location was delineated at its upstream edge 

by the old Hartford river bridge and extended 300 m down­

stream (F igure 3). The river at this location varies in 
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Figure 2. The Neosho River and John Redmond Reservior area, showing sample collection 

points (Location 2: Hartford, Location 1: John Redmond Reservoir tailwaters, and 

Location 3: Burlington). 
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width from 30 to 40 m with a mud, gravel, and rubble bottom 

and steep mud banks. Location 2 is in the area where the 

Neosho is transformed from a lotic to lentic environment by 

flood pool elevations of John Redmond Reservoir. 

Location 1, John Redmond Reservoir tailwaters (W. ~ of 

N.W. l,( of Sec. 10, T. 21 S., R. 15 E.): Location 1 was 

located immediately below John Redmond Reservoir in the 

spillway area (Figure 4). It began at a point approximately 

70 m below where the two outlet channels merge and extended 

downstream along the south bank of the river for 300 m. 

Flow at this location was entirely dependent upon discharges 

from John Redmond Reservoir. The width of the river at this 

point was highly variable, ranging from 7 t.o 90 m. The 

river bottom consisted of bedrock and rubble with riprap and 

mud banks. 

Location 3, Burlington (S.E. l,( of N.W. l,( of Sec. 23, T. 

21 S., R. 15 E.): This location consisted of a 300 m 

stretch of the Neosho bordered on its downstream edge by the 

Burlington City Dam (Figure 5). The river at this point 

pool s upstream of the dam and, during low flow, formed a 

small impoundment. Periods of high flow result in complet.e 

overtopping of the dam and a corresponding loss of quiescent 

conditions. The bottom at this location was bedrock covered 

by thick muck. 

Physical Conditions 

The middle Neosho River drainage had experienced a mod­

erate drought during the latter part of the year preceeding 



Figure 4. Location 1: 
John Redmond Reservoir tailwaters looking upstream to the north. 





igure Location 1: ohn Redmond Reservoir tailwaters looking upstream to the north. 
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FiQure 5. Location 3 ~ Burling'ton city dam looking upstream to the nortb. 
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the study. The drought persisted in 1981, with the Neosho 

drainage receiving below average rainfall during the first 

16 weeks of the year. The remainder of 1981 saw above aver­

age precipitation (Figure 6). 

The flow pattern of the Neosho River in the study area 

can be characterized as a four month period of reduced 

flows, followed by a three-five-fo1d flow increase in June 

which lasted through July, and normal to slightly above 

average flow for the remainder of the year. 

The average daily inflows of the Neosho to John Redmond 

Reservoir (JRR) appear in Table 1. with the exception of 

four dates, inflow values did not exceed 30 cfs during the 

first 16 weeks of 1981. Inflows increased in the second 

hal f of May and peaked in July when the mean daily inflow 

was 2,632 cfs. 

Table 2 gives the mean daily releases from JRR. Dis­

charge flow rates generally mirror inflow values, although 

they lag behind one to two weeks. Reservoir releases also 

increased during late May and peaked in July when the mean 

outflow was 3,449 cfs. 
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Table 1. Mean daily river inflow (cfs) of the Neosho River into the John Redmond 

Reservoir, 1981. 
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Table 2. Mean daily river discharges (cfsl of John Redmond Reservoir into the Neosho 

River. 1981. 
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MATERIALS AND METHODS 

Three collect ion locations in the Neosho Rive r , one 

upstream and two downstream of John Redmond Reservoir (JRR) 

(Figure 2), were established for sampling on a weekly basis 

throughout the study period of 1 April through 31 July. 

Duplicate nocturnal samples were scheduled to be taken at 

all locations throughout the study with diurnal sampling 

also performed at Location 1. Diurnal collections at Loca­

tion 1 were accomplished during the late afternoon. Noctur­

nal sampling was initiated at Location 2 (Hartford) no 

earlier than one-half hour after sunset, with Location 1 

(JRR) collections following approximately one and one-hal f 

hours later, and Location 3 (Burlington) sampling initiated 

roughly 40 minutes after boat recovery at JRR. 

Larval fish collections were accomplished through the 

use of a boat-mounted twin net assembly patterned after 

Tarplee et al. (1979). The push net apparatus (F igure 7) 

utilized twin 0.5 x 1.5 m conical nets made of 0.560 mm mesh 

Nytex bolting cloth. Each net terminated in a 16.8 x 32.4 

cm flow-through bucket with 0.411 mm mesh stainless steel 

screen. 

The means of collection consisted of positioning the 

boat in an area of adequate flow and maintaining this posi­

tion with the nets lowered. If flow velocity was inadequate 

for proper control, the boat was advanced through the sample 

area with the nets in the down position. Upon completion of 



~~~L~~-, 

assembly utilize~ throughout the study (patterned after Tarplee 

et al. 1979). 

Figure 7. Twin push net 
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a collection, the nets were rotated to the up position and 

the collected material washed completely into the buckets. 

Bucket contents were then further strained through the use 

of a 0.600 mm brass seive prior to preservation with ten 

percent buffered formalin acetate. 

3Volumes of 35 to 60 m per sample were used throughout 

the study as target values. The quantity of water filtered 

was measured by calibrated General Oceanics flowmeters 

(Model 2030R) mounted in the mouth of each net. Boat veloc­

ity was also measured for all collectiuns through the use of 

a calibrated General Oceanics remote read-out flowmeter 

(Model 2031). Boat velocity measurements provided a back-up 

for in-net flowmeters. Data on several physical parameters 

were also recorded at the time of collection including date, 

time, current velocity, and wat.er temperature (Figure 8). 

Preserved samples were transported to laboratory facil­

i ties, where sorting was accomplished with the aid of a 

viewer/magnifier. Each replicate was picked twice to assure 

complete sorting. Larval fish found were transferred to ten 

percent buffered formalin phosphate and stored in the dark. 

Identification of larval fish was accomplished through 

the use of Fish (1932); Hogue et al. (1976); Mansueti and 

Hardy (1967); May (t967), as well as appropriate family, 

generic, or species descriptions. Determinations of larval 

fish developmental stages were made as defined by Snyder 

(1981b) (Figures 9 and 10) as follows: 
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Figure 9. Representative protolarval and mesolarval stage fish (Pomoxis annularis shown). 
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"Larval Period - The period of bony fish develop­
ment characterized by obvious fin morphogenesis 
following hatching or parturition. Transition to 
the juvenile period is based on the following 
three criteria, each of which must be met: 1) 
finfold and atrophying fins, if any (very rare), 
must be absorbed beyond recognition: 2) the full 
adult complemer.t of fin spines (actinotricha) and 
rays (lepidotrichia), including secondary rays, 
must be distinctly formed (visually well defined) 
in all fins; and 3) segmentation must be evident 
in at least a few of the rays of each fin that is 
characterized by segmented rays in the adult. 

Protolarval Phase - The larval phase of bony fish 
development characterized by the absence of dis­
tinct spines or rays associated with the future 
median fins (dorsal, anal or caudal fins). Tran­
sition to the mesolarval phase is based on the 
appearance of at least one distinct spine or ray 
in any of the median fins. Pectoral and pelvic 
fins or fin buds may be present. 

Mesolarval Phase - The larval phase of bony fish 
development characterized by the morphogenesis of 
distinct principal rays in the median fins. 
Transition to the metalarval phase is based on the 
following two criteria, each of which must be met, 
except in species lacking pe 1vic fins: 1) the 
full adult complement of principal rays must be 
distinctly formed in the median fins: and 2) the 
pelvic fins or fin buds must be evident. 

Metalarval Phase - The larval phase of bony fish 
development characterized by the full adult com­
plement of principal rays in the median fins and 
the presence of pelvic fins or fin buds (except in 
species lacking pel vic fins). Transition to the 
juvenile period is as specified in the definition 
for the larval period." 

The definitions for developmental stages established by 

Snyder (1981b) were selected for use in this study due to 

the precision and reproducibility of determinations made 

through their use. Previous definitions based on retention 
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of yolk material resulted in variable classification of fam­

ilies in relation to developmental advancement. The estab­

lishment of criteria based on terminology unrelated to yolk 

retention permits increased consistency in relation to 

morphological features common to the majority of freshwater 

fish. 

Head, preanal, postanal, standard, and total lengths 

were measured on many of the sub-juvenile, non-clupeid lar­

val fish identified (Figure 11). Head length was defined as 

the distance from the tip of the snout to the posterior 

margin of the cleithrum or the distance from the tip of the 

snout to the posterior margin of the operculum, if present. 

Other measurements, such as eye-gas bladder distance, head 

depth, etc., were recorded when necessary for identification. 

Total preanal and postanal myomeres (Figure 11) were 

determined and recorded for the majority of sub-juvenile, 

non-clupeid larvae. Postanal myomeres were determined 

according to Siefert (1969) as follows: 

"Postanal myomeres include all complete myomeres 
posterior to an imaginary vertical line drawn 
through the body at the posterior end of the 
anus. • . Remaining myomeres, including those 
bisected by the line, are considered preanal." 

As discussed by Snyder (1981b), this technique produces myo­

mere counts which nearly approximate the number of vertebrae 

to the bisecting line. All morphological determinations 

were recorded on the larval fish identification sheet (Fig­

ure 12). Measurements and meristics were documented through 
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the use of an American Optics trinocular microscope with 

calibrated micrometer and polarizer or neutral density 

fil ter. 

Raw data were compiled through the use of an Apple III 

computer. The Apple Visicalc III program was used for data 

processing including summation, calculational, mean, vari­

ance, and standard deviation determinations. The production 

of figures was accomplished through the use of the Apple 

Graphics III program. Mean daily larval fish concentrations 

for all locations, including JRR diurnal and nocturnal data, 

were tested through AOV for significant differences (PO.OS)' 

Total mean diurnal and nocturnal concentrations were also 

analyzed for significant differences by the student's 

to.os - test. 



RESULTS
 

Larval fish sampling on the Neosho River in 1981 was 

not initiated in early April as originally planned due t"o 

delays in equipment fabrication. The initial collection 

occurred on 25 April and sampling continued on a weekly 

basis through 31 July. Ichthyoplankton collections were 

accomplished on a total of 15 dates. 

A combination of two problems resulted in incomplete 

sampl ing of all locations on some of the 15 dates. The 

first problem was high flow at Location 3 which, as de­

scribed in the study plan, created hazardous condi tions, 

precluding collections on four occasions. The second was a 

recurring bearing problem on the boat trailer which resulted 

in incomplete circuits on some dates. Due to these si tua­

tions, Location 3 was sampled only nine times, while Loca­

tion 1 (nocturnal) collections were made 13 times, Loca­

tion 2, 14 times, and Location 1 (diurnal) collections were 

made on all 15 dates. A total of 51 samples, each consist ­

ing of two replicates, was collected despite the existence 

of these problems. 

Physical Parameters 

Measurement of field parameters was accomplished on all 

dates as planned, with the exception of 18 July when water 

temperatures were not recorded. 
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The General Oceanic flowmeters used from the beginning 

of the study for in-net measurement of water volumes filter­

ed were removed for scheduled calibration on 13 July. They 

were found to be out-of-calibration at that time and were 

replaced. The replacement flowmeters served throughout the 

remainder of the study and were in-calibration after term­

ination of sampling. 

A comparison of in-net flow values provided by the 

out-of-calibration meters and boat speeds provided by the 

in-calibration back-up remote flowmeter was performed. 

Analysis of these data permitted the determination that the 

in-net flowmeters failed on or after the 5 June collections. 

Based on this determination, flow measurements made during 

the first six collection efforts were used for water volume 

calculations while boat speeds, as measured by the remote 

meter, were used for the 5 June through 10 July computations. 

Spatial and Temporal Variations in Abundance and Species 

In this study, larval fish were collected at all loca­

tions on all dates except for the 15 May John Redmond Reser­

voir (JRR) diurnal and 21 May Hartford nocturnal samples. A 

total of 27,905 fish of all stages were collected in 1981. 

This total consisted of 23,194 larvae, 2,501 eggs and 2,210 

juveniles. ExclUding unidentified eggs, protolarvae, and 

mesolarvae, a total of 30 taxa representing 11 families was 

identified from the larvae collected. Tables follow which 

detail collection dates, times, water temperatures, current 
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velocities, taxa collected, densities, and seasonal compos i­

tion for larvae from all locations. A brief summary of the 

information in these tables is provided by location as 

follows. 

Location 2: Hartford 

Larval fish were collected at this location on all 

sampling dates except for 21 May. Efforts at Hartford re­

suI ted in a total collect ion of 4,837 fish of all stages. 

This total was comprised of 2,499 eggs, 2,330 larvae, and 

eight juvenile fish. 

Eighteen taxa, excluding unidentified eggs, proto­

larvae, and mesolarvae, representing seven families were 

found to occur at this location (Table 3). Members of the 

families Clupeidae and Catostomidae dominated the larval 

fish complement; each comprising approximately 48% of all 

larvae (Figure 13). No other family except Cyprinidae, 

comprised more than 0.3% of the catch at Hartford. 

Location 2 larval fish concentrations were variable 

3throughout the study, ranging from a minimum of 9.4/100m 

3
to a maximum of 1.246.7/100m • The total concentration of 

larval fish at Hartford exhibited a primary peak on 28 May 

which was roughly nine times higher than a secondary peak 

which occurred on 26 June (Figure 14). 
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Table 3. Density of eggs, protolarvae, mesolarvae, metalarvae, and juvenile fish collected 

at Location 2, Hartford in 1981: nocturnal samples. 
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Figure 13. Annual relative abundance of la4Val fish collected at Location 2, Hartford. 
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Figure 14. Total concentrations of larval fish collected in 1981 at Location 2, Hartford. 
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Location 1: John Redmond Reservoir Tailwaters 

With the exception of 15 May, larval fish were collect­

ed on all dates at Location 1. A total of 19,950 fish of 

all stages was collected at JRR as a result of diurnal and 

nocturnal collections. This total consisted of 7,969 diurn­

ally collected and 11,981 nocturnally collected fish. The 

diurnal collection total included 1 egg, 6,773 larvae, and 

1,195 juvenile fish while 1 egg, 11,566 larvae, and 414 

juvenile fish comprised the nocturnal catch. 

A total of 21, taxa representing ten families, occurred 

at JRR, excluding unidentified eggs, and protolarvae (Tables 

4 and 5). Not all 21 taxa appeared both diurnally and 

nocturnally, however. Only 13 taxa occurred diurnally while 

19 were present nocturnally. Taxa present in daylight sam­

ples but not present in collections made after dark were 

unknown cyprinid, Cyprinidae (thought to be Pimephales), 

Ictiobus sp., Ictalurus punctatus, Cyprinodontidae (thought 

to be Fundulus nota tus), unknown centrarchid, Percina sp., 

and Percidae (thought to be Stizostedion). Conversely, un­

known catostomid and Labidesthes sicculus were the only two 

nocturnally collected taxa not found in diurnal samples. 

In addition to variability in the taxa present, larval 

fish al so occurred in variable numbers diurnally and noc­

turnally. Table 6 presents the day/night (O/N) ratio of JRR 

larval fish. 
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Table 4. Density of eggs, protolarvae, mesolarvae, metalarvae, and juvenile fish collected 

at Location 1, John Redmond Reservoir spillway in 1981: diurnal samples. 
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Table 5. Density of eggs, protolarvae, mesolarvae, metalarvae, and juvenile fish collected 

at Location 1, John Redmond Reservoir spillway in 1981: nocturnal samples. 
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Table 6. Diurnal/nocturnal ratios of larval fish collected in 1981 at
 

John Redmond Reservoir
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Dorosoma cepedianum, the sole member of the family 

Clupeidae, dominated the diurnal JRR larval fish complement, 

comprising 98.0% of all larvae (Figure 15). Although they 

comprised only 1.2% of the catch, members of the family 

Cyprinidae were the next most common diurnally collected 

larvae. No other family present diurnally consisted of more 

than 0.3% of the total catch. 

In noturnal samples Q. cepedianum also was dominant, 

representing 95.2% (Figure 16). No other taxa comprised 

more than 2.0% of the total catch, although members of 

Cyprinidae, Percichthyidae, and Sciaenidae exhibited total 

annual relative abundances of 1.2, 1.0, and 2.0%, respec­

tively. 

Both diurnal and nocturnal larval fish densities reach­

3ed maximum levels near 5,OOO/100m in 1981 at JRR. The 

pa tterns of occurrence were similar, with both diurnal and 

nocturnal larvae eXhibiting a catch curve similar to a 

Gaussian distribution. 

The maximum diurnal larval fish density occurred on 13 

3June at 5,274.9/100m and was flanked by two periods of 

3densities below 10.0/100m (Figure 17). These periods of 

diminished larval fish occurrence were preceded and followed 

by periods when ichthyoplankton achieved densities between 

350 and 100/100m • The minimum diurnal concentration occur­

red on 15 May when no larvae were collected. 

Maximum nocturnal densities at JRR were achieved during 

the first two June sampling dates. Larval fish densities on 
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Figure 15. Annual relative abundance of larval fish collected diurnally at Location 1, 

John Redmond Reservoir tailwaters. 
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Figure 16. Annual relative abundance of larval fish collected nocturnally at Location 1,
 

John Redmond Reservoir tailwaters.
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Figure 17. Total concentrations of larval fish collected in 1981 at Location 1,
 

John Redmond Reservoir tailwaters: diurnal samples.
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3these dates, 5 and 13 June, were 3,998.0 and 5,419.6/ 100m 1 

roughly six to eight times higher than the next highest 

3concentration (Figure 18). A value of 2.7/100m on 15 May 

was the minimum larval fish concentration nocturnally at 

JRR. 

Location 3: Burlington 

Larval fish were found at Burlington on all nights that 

sampling was performed. A total of 3,118 fish of all stages 

appeared in 0.5 m nets at this location. This total con­

sisted of 2,525 larvae, no eggs, and 593 juvenile fish. 

Excluding unidentified protolarvae, 14 taxa, representing 

seven families, were identified from Location 3 larvae 

(Table 7). Dorosoma cepedianum al so dominated the annual 

relative abundance at Burlington, but to a lesser degree 

than at JRR, comprising 81.4% of all larvae. Other impor­
• 

tant families included Centrarchidae at 10.1%, Sciaenidae at 

6.4%. and Cyprinidae at 1.1%. No other family comprised 

more than 1.0% of the Location 3 catch (Figure 19). 

3
Larval fish concentrations varied from 6.3/100m on 18 

JUly to a maximum of 1,766.4/100m3 on 19 June. The graph of 

densities at this location also appears to exhibit a Gaus­

sian distribut.ion, although data gaps make the curve less 

distinct (Figure 20). 
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Figure 18. Total concentrations of larval fish collected in 1981 at Location 1,
 

John Redmond Reservoir tail waters: nocturnal samples.
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Table 7. Density of eggs, protolarvae, mesolarvae, metalarvae, and juvenile fish collected 

at Location 3, Burlington in 1981: nocturnal samples. 
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Figure 19. Annual relative abundance of larval fish collected at Location 3, Burlington. 
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Figure 20. Total concentrations of larval fish collected in 1981
 

at Location 3, Burlington.
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Morphometrical Data 

Certain morphological data necessary for identification 

of larval fish were collected throughout the identification 

process. These da ta cons isted of measurements and counts 

for diagnostic features. The morphometrical features quan­

tified were not identical for all taxa, although a limited 

number were common to all. 

With three exceptions, morphometrical data are pre­

sented in tabular form for those taxa occurring in suffi­

cient numbers to permit meaningful interpretation. Dorosoma 

cepedianum, Morone chrysops, and Aplodinotus grunniens are 

the three taxa not included in the morphometrical tables. 

Data for these species were not presented on the basis that 

they present distinc~ive morphological characteristics which 

have been extensively studied. Table 8 provides definitions 

for the abbreviations used in the following tables. Tables 

9 through 22 present morphometrical data for the 14 taxa 

determined to represent worthwhile information. 
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Table 9. Means, ranges, and standard deviations for morphometrical data on Cyprinidae: 

Cyprinus carpio. 



PFO'IDrARV1\E ME:g)u.RVAE ME1'MJ\RIIAE JIN.>ULE:S 
lo£AN + ID RAR:;E N liEAA" + ID RIlla N ME!\N • ,., Il.'\lG! N MEAN ~ g) RAIU: N 

SIZE - DlSTl\lO: Imn) 

TL 6.9 + 0.6 5.2 - 8.1 86 12.3 + 2.2 7.5 - 15.4 22 N/A 19.1 1 25.3 + 2.8 21.4 - 28.2 4
 
SL 6.6 :; 0.5 5.0 - 1.1 8J 10.8 ... 1.6 7.0 - 11.2 22 N/A 15.2 1 19.4 ~ 2.4 16.5 - 22.0 4
 
ptnl L 2.2 ... 0.2 1.5 - 2.6 85 4.1 ... 0 .• 2.4 - 5.2 22 N/A 7.5 1 9.9 ... 1.2 8.6 - 11.5 4
 
Prnl L 4.7;- 0.4 3.2 - 5.5 85 B.1 .. 1.4 5.1 - 10.2 22 N/A 11.6 1 14.9 -; 1.8 12.8-16.7 4
 
HI. 1.5~ 0.2 1.0 - 1.8 81 3.1 ~ 0.7 2.0 - 4.0 22 N/A 7.0 1 6.8 :;- 1.0 5.9 - 8.1 4
 

IEN:JniS I tTL) 

HI. 21.0 + 2.0 15.0 - 25.0 81 25.0 + 2.0 11.0 - 27.0 22 N/A 37.0 1 27.0 + 2.0 24.0 - 29.0 4
 
Pm! L 68.0 ~ 3.0 58.0 - 75.0 .5 66.0 :; 1.0 65.0 - 69.0 22 N/A 61.0 1 59.0 ~ J.O 55.0 - 62.0 4
 

RELATlCN5HlPS 
, 

Pm! L/HI. It) 3.2 + 0.3 2.8 - 4.4 U 2.7 + 0.2 2.4 - 3.0 22 N/A 1.7 1 2.2 + 0.3 2.0 - 2.6 4
 
Prnl L/ptnl Lit) 2.1 :; 0.2 1.4- 2.9 85 2.0 ~ 0.1 1.8 - 1.2 22 N/A 1.6 1 1.5+ 0.1 1.4- 1.6 4
 

H>!H:RES 

Pnoona1 25.0 + 1.0 23.0 - 27.0 80 26.0 + 1.0 24.0 - 28.0 22 
_tan>l 12.0 .- 1.0 9.0 - 14.0 80 11.07; 1.0 '.0 - 14.0 22 - 12.0 + 1.0 12.0 - 13.0 4
 
Total 37.0 :£ 1.0 34.0 - 40.0 8e 37.0 ~ 1.0 35.0 - 39.0 22
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PIUroLAAIIl\E flESJIARVAE METI<lAR\IAE Jl/VQUr,&5 
MEAN + &> RAlU: N ~+ SO RAr<Z N MEAN + SO RAIO: N MEAN + SO RAN:JE N 

-----_. 

SIZE - DISTl\IQ (...1 

TL 6.0 + 0.5 5.6 - 7.0 12 B.2 + 0.7 7.1 - 9.6 16 11.3 + 0.8 10.' - 12.0 4 12.'5 + 1.0 11.8 - 13.2 2 
51. 5.7 -:; 0.4 5.2 - 6.6 12 7.5 -:; 0.5 6.6 - 8.4 16 9.3 :; 0.6 8.8 - 9.8 4 10.2 +' 0.8 9.6 - 10.8 2
 
I'tnI L 2.2 '+ 0.3 1.6- 2.6 12 3.2 .- 0.3 2.6 - 3.8 16 5.. 2 -; 0.6 4.5 - 5.9 4 5.8 .- 0.6 5.4 - 6.3 2
 
Pm! L 3.9 -; 0.3 3.4 - 4.5 12 5.1 -; 0.4 4.6 - 5.8 16 6.1 -; 0.4 5.9 - 6.6 4 6.6 '+ 0.4 6.4 - 6.9 2
 
IlL 1.2+ 0.3 0.9 - 1.6 12 1.5+ 0.2 1.0- 1.8 16 2.2 .. 0.2 2.0 - 2.4 • 2.6 :! 0.1 2.5 - 2.6 2
 

UKmtS ('TLI_ 

IlL 20.0 .. 5.0 15.0 - 29.0 12 18.0 .. 2.0 12.0 - 20.0 16 20.0 + 1.0 18.0 - 21.0 4 20.1) + 1.0 20.0 - 21.0 2
 
Pm! L 64.0 ~ 4.0 61.0 - 71.0 12 62.0 -:; 1.0 60.0 - 64.0 16 54.0 ~ 2.0 51.0 - 57.0 4 53.0 '+ 1.0 52.0 - 54.0 2
 

RElATICt<SHIPS 

Pm! I./'lL (I) 3.4 + 0.8 2.1 - 4.4 12 3.5 + 0.5 3.2 - 5.2 16 2.8 .. 0.2 2.5 - 3.0 4 2.6 + 0.0 2.6 2
 
Prnl L/P1cnJ L (I) 1.8+ 0.3 1.5- 2.5 U 1.6+ 0.1 1.5 - 1.8 16 1.2+ 0.1 1.0 - 1.3 4 lo1:!: 0.1 1.1- 1.2 2
 

M'IU£llES 

Preanal 2].0 + 1.0 22.0 - 24.0 12 23.0 + 1.0 21.0 - 24.0 1. 21.0 + 1.0 19.0 - 22.0 4 20.0 + 0.0 20.0 2
 
_tAnal 12.0 -; 1.0 9.0 - 1'.0 12 12.0 .. 1.0 11.0 - 13.0 16 12.0 -; 1.0 1l.0 - 14.0 4 12.0 .. 1.0 12.0 - 13.0 2
 
Total 35.0 '+ 2.0 31.0 - 37.0 12 35.0 !: 1.0 33.0 - 36.0 16 34.0 ~ 2.0 31.0 - 36.0 4 32.0 :!: 1.0 32.0 - 33.0 2
 

'cg 



Table 11. Means, ranges, and standard deviations for morphometrical data on Cyprinidae: 

Notropis sp. (Thought to be buchanani). 



PlOIDlARVl\E f€SOrARVAE ME'I'I\LAl<V1\E JUVf)HLES 
MEAN + ID RAtG: N ~ + SJ IWG< N loEAN + g) !lAI'I:;E N MEAN + ID RI\N:1l N 

SIZE - DISTNO: 1....1 

TL 5.8 + 0.7 4.8 - 7.1 12 13.7 + 1.0 6.8 - 10.6 35 11.5 + 1.2 9.6 - 14.4 28 14.1\ + 2.7 11.0 - 17.7 9 
SI. 5.5 .­ 0.7 4.4 - 6.9 12 7.6 -; 0.7 6.3 - 9.0 35 9.5 -; 0.8 8.0 - 11.2 28 12.1 -; 2.5 8.6 - 16.4 9 
PbU L 2.1 -; 0.2 1.8­ 2.4 12 3.6 -; 0.5 2.6 - 4.8 35 5.3 .. 0.8 4.1 - 7.2 27 7.4 -; 1.8 4.8 - 9.4 9 
Pm! L 
IL 

3.6 -; 
l.a!: 

0.6 
0.2 

3.0 
0.8 

-
-

5.0 
1.4 

12 
12 

5.1 .. 
1.6+ 

0.5 
0.2 

4.2 
1.2 

-
-

5.8 
2.2 

35 
35 

6.2 .. 
2.3 -; 

0.6 
0.3 

5.5 
1.9 

-
-

8.5 
2.8 

27 
28 

7.4 -; 
3.0 .­

0.9 
0.5 

6.2 
2.2 

-
-

8.4 
3.6 

9 
9 

IBN31'ICl (OTL! 

IlL 
Pm! L 

17.0 of. 

63.0 -; 
2.0 15.0 
3.0 61.0 

- 20.0 
- 70.0 

12 
12 

19.0 + 

59.0 :!: 
1.0 
2.0 

17.0 
55.0 

- 21.0 
- 62.0 

35 
35 

20.1) 
54.0 

+ 
~ 

1.0 
3.0 

19.0 
49.0 

- 22.0 
- 66.0 

28 
27 

20.0 + 
51.0 .­

1.0 20.0 
4.0 47.0 

- 21.0 
- 56.0 

9 
9 

1lElATI(H;HIpS 

Prnl L/IIL III 
Pm! L/pt.nl L (ll 

3.8 + 
1.7. 

0.4 
0.2 

3.4­
1.6 -

4.8 
2.4 

12 
12 

J.1 + 
1.4':£ 

0.2 
0.1 

2.6 -
1.2­

3.6 
1.6 

35 
35 

2.6 + 
1.2+ 

0.6 
0.2 

2.3 
0.9 

-
-

3.3 
2.0 

28 
27 

2.5 + 
l.a:! 

0.2 
0.2 

2.3 
0.9 

-
-

2.8 
1.3 

9 
9 

H'll-..s 

~ 

Po8t4na.l 
Total 

22.0 + 
13.0 -; 
35.0 :! 

1.0 21.0 
1.0 11.0 
1.0 ]4.0 

- 23.0 
- 14.0 
- 36.0 

11 
11 
11 

22.0 + 
12.0 :£ 
33.0 .!: 

1.0 
1.0 
1.0 

20.0 
10.0 
31.0 

- 24.0 
- 14.0 
- 36.0 

35 
35 
35 

20.0 + 
11.0 .­
32.0 -; 

1.0 19.0 
1.0 10.0 
1.0 30.0 

- 22.0 
- 14.0 
- 34.0 

25 
25 
25 

20.0 + 
13.0 -; 
32.0 :! 

1.0 18.0 
1.0 ILl) 
1.0 31.0 

- 21.0 
- 14.0 
- 34.0 

9 
9 
9 

\J'\.... 
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Table 12. Means, ranges, and standard deviations for morphometrical data on Cyprinidae: 

(Thought to be Phenacobius). 



MEAN 
PR)'JI)lARVAE 

+ to RAN:2: N MEm 
to£9JIARV1\E 

+ to R.AI'¥'E N r-1EAN 
METJUARVAE 

• &l RAta N MEAN 
JlJVF1IIILES 

+ 3) RAN.:iE: N 

SIZE - DISTNCE 

TL 
SL 
Ptnl L 
Pm! L 
PFL 
HL 

Lm;THS (tTL) 

HL 
PrnIL 

IUIJ'<l'ICNlHIPS 

Prn! L/HL I II 
Prn! L/?tnl L 
TL/PFL 

M'O£RES 

Preanal 
Pcetanal 
Total 

llml} 

If1 

B.I) • 0.1 8.0 - 8.1 
7.6 .­ 0.1 7.5 - 7.6 
2.9 .­ 0.1 2.9 - 3.0 
5.1 .­ 0.0 5.1 

N7A 1.3 
1.4 + 0.4 1.1­ 1.6 

17.0 + 5.0 14.0 - 20.0 
63.0 .­ 1.0 63.0 - 64.0 

3.9 + 1.0 3.2 - 4.6 
1.7. 0.1 1.7­ 1.8 

N7A 7.4 

25.0 • 1.0 24.0 - 26.0 
11.0 .­ 1.0 11.0 - 12.0 
36.0 -:; 2.0 35.0 - 38.0 

2 
2 
2 
2 
1 
2 

2 
2 

2 
2 
1 

2 
2 
2 

9.7 + 
9.0 .­
3." .­
6.1 .­

N7A 
2.0.: 

21.0 + 
63.0 .. 

3.0 + 
1.7+ 

N7A 

25.0 + 
12.0 .­
37.0 .­

O.~ ~.7 - 11.4 
0.6 ~.2 - 10.1 
0.4 3.2 - 4.3 
O.~ ~.5 - 7.1 

1.3 
0.2 1.7 - 2.4 

1.0 20.0 - 22.0 
1.0 61.0 - 6~.0 

0.1 2.Q - 3.2 
0.1 1.6­ 1.8 

6.2 

1.0 24.0 - 26.0 
1.0 9.0 - 13.0 
1.0 35.0 - 38.0 

8 
8 
8 
8 
1 
8 

8 
8 

8 
8 
1 

8 
8 
8 

rbne Id'3nt Hied ~ne ldent Hied 

\J\ 
N 



Table 13. Means, ranges, and standard deviations for morphometrical data on Cyprinidae: 

(Thought to be Pimephales). 



PFO'l'OLARVl\E M!:9)rAlM\E f'ET!\LARVl\E ..Jt.NFNILES 
MEAN .. ED ~ N :-.mAN .. 9J ~ N MEHf ... 9J RAN:2:: N MF.AN ... SJ ~ N 

SIZE - DISTT\lCE (ntn) 

TL 4.') ... 0.4 4.0 - 5.9 14 ,'One Identifie1 tb~ IrJ.3nt Hied tbre Ident ified
 
SL 4.2 -; 0.4 3.8 - 5.6 14
 
?tnl L 1.8 .. 0.2 1.~ - 2.3 14
 
Pm! L 2.7 .- 0.3 2.3 - 3.6 14
 
IlL O.CJ -; 0.1 0.8 - 1.2 14
 

1EIrn'IIS I'TLt 

IlL lCJ.O ... 2.0 17.0 - 23.0 14
 
?tnl L 59.0 ~ 2.0 54.0 - 6>'.0 14
 

REL~ICH)HIPS 

Prnl LfllL it) 3.1 ... 0.3 2.~ - 3.4 14
 
Pm! LfPtrll L II) 1.5 .- 0.1 1.4- 1.6 14
 

"""""RES 
Preanal 20.0 ... 1.0 19.0 - 22.0 14
 
P09tanal 12.0 :; 1.0 11.0 - 14.0 14
 
Total 33.0 .- 1.0 31.0 - 35.0 14
 

"-Iv> 
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Table 14. Means, ranges, and standard deviations for morphometrical data on Catostomidae: 

Ictiobinae; (Thought to be Carpiodes carpio). 



MEAN 
P!VroU\R\ll\E 

+ ~ RAN::iE N MEAN 
r-ESOrARVAE 

+ S) RAl'J:::iE N MEAN 
!"ETMARVAE 

+ S) RArCE: NN 
Jl.JVENtLES 

MEAN + SO RAN:iE 
------" ---­

SIZE - DISTNa (om) 

TL 
SL 
?tnl L 
Prnl L 
pPL 
III 
IlL 

6.6 + 
6.3 .­
1.8+ 
4.8 + 

N7A 
0.7 + 

1.2 :! 

0.5 
0.5 
0.2 
0.4 

0.1 
0.1 

5.4 -
5.1 -
1.4 -
3.9 -

o.a 
0.6 -
1.0 -

7.7 
7.3 
2.1 
5.7 

o.a 
1.6 

57 
57 
57 
57 

I 
II 
56 

l'«me ldentifiaj fbne ldentifiaj ~ne ldent ifie1 

IDl1ftIS I%TL) 

IlL 
Prnl L 

19.0 + 
73.0! 

1.0 16.0 
2.0 70.0 

- 27.0 
- 78.0 

56 
57 

OOPnlS 

lID 

UTL) 

11.0 + 1.0 10.0 - 12.0 II 

RELATICNSHIPS 

ill/IlL 1%) 
Prnl L/1lL It) 
Prnl L/ Pml L (t) 
TL/PPL (t) 

61.0 + 
3.9" 
2.7'" 

N/A 

3.0 
0.3 
0.2 

56.0 - 64.0 
2.6 - 4.5 
2.3 - 3.5 

8.9 

11 
56 
57 

1 

H\tlI'ERES 

Preanal 
Pc8tanal 
Total 

28.0 + 
8.0'+ 

36.0 -:; 

1.0 
LO 
1.0 

26.0 - 30.0 
5.0 - 12.0 

32.0 - 41.0 

52 
53 
52 

~
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Table 15. Means, ranges, and standard deviations for morphometrical data on Catostomidae: 

Ictiobinae; (Thought to be Ictiobus). 



PR)T()IARWIE 
MEAN !. SJ IWG: N t1EAN 

/lESOIA.RVAE 
+ ffi IWG: N ME.'.N • 

METALARV>\E 
&l IWG: N MFJ\N • 

JlNEmJ..ES 
&l AANJE N 

SIZE - DISTANCE (mm) 

TL 
SL 
ptn1 L 
Prnl L 
PFL 
III 
ED 
IlL 

Ll'KJTIIS (\TL ) 

HL 
Prnl L 

OEPnlS (\TL) 

IlO 

RElJ\TICRiHIPS 

!D/TL (l) 

lIJ/lIL 1'1 
Prnl L/Iit. (II 
Prnl L/ptnl L (II 
l1./PFL (II 

M\'tJ£RES--­

Preanal 
-.canal 
Total 

7.1 + 
6.7 "+ 
1.9+ 
5.2 "+ 
0.8 .­
0.8 ;­
o.s -:; 
1.4~ 

19.0 + 
73.0 ~ 

11.0 ~ 

7.0 + 
62.0 +" 
3.9 -:; 
2.7 .­
8.6 ~ 

28.0 + 
8.0 ;­

36.0 ~ 

0.6 5.3 - 8.8 151 
0.6 5.0 - 8.6 153 
0.3 1.1­ 2.5 152 
0.4 4.1 - 6.6 152 
0.1 0.8 - 0.9 5 
0.0 0.8 3 
0.1 0.4 - 0.5 31 
0.2 1.0­ 1.8118 

1.0 16.0 - 24.0 120 
2.0 10.0 - 81.0 152 

0.0 11.0 3 

1.0 6.0 - 8.0 31 
1.0 62.0 - 63.0 3 
0.3 3.1­ 4.6 11" 
0.3 2.3 - 4.4 152 
0.5 8.1 - 9.3 5 

1.0 21.0 - 30.0 149 
1.0 5.0 - 10.0 149 
2.0 33.0 - 38.0 150 

11. '3 + 
10.3 .­
3.6 :;­
B.1 -:; 

2.5 + 

21.0 + 
70.0 :;­

3.3 + 
2.4 :; 

28.0 • 
7.0 :; 

36.0 .. 

2.2 8.4 - 16.5 
1.3 8.2 - 13.0 
1.1 2.1 - 6.2 
1.2 6.3 - 10.1 

0.6 1.1 - 4.1 

1.0 19.0 - 21.0 
3.0 62.0 - 14.0 

0.3 2.1 - 3.8 
0.3 1.6 - 2.8 

1.0 21.0 - 30.0 
1.0 6.0 - 9.0 
1.0 B.O - 38.0 

40 
40 
40 
40 

40 

40 
40 

40 
40 

40 
40 
40 

N/A NIA 

(;: 



;:;«gg4 ".~~_._-_._-~.".­

Table 16. Means, ranges, and standard deviations for morphometrical data on Catostomidae:
 

Ictiobinae; Ictiobus sp.
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Table 17. Means, ranges, and standard deviations for morphometrical data on Atherinidae: 

Labidesthes sicculus. 



----
PRJrolJ\RVl\E 

HE1IH !. ffi RAIG': N MEJ\Il 
~ro.f.ARVAE 

+ ,., RAlQ; N l€AN 
I€'rAt.I\RV)\E 

+ Sl RAlQ; N 
JW>1!ILES 

MEAN ..:!:. Sl RAMJE N 

SIze - DISTANCE 

TL 
SL 
_I L 
Prnl L 
IlL 

(l1li\) 

6.5 + 
6.6 .­
4.6 .­
1.8+ 
1.2:!. 

1.5 
0.6 
1.2 
0.3 
0.1 

4.0 -
6.0 -
'J.,.7 -
I.B -
1.0­

7.7 
7.2 
5.6 
2.1 
1.3 

5 
4 
5 
5 
4 

thlE !dent Hied I'b1e ldent Hied 28.2 + 
23.4 .­
16.0 .­
12.2 .­
5.5 .­

6.B 23.4 
5.q Iq.2 
3.6 13.4 
3.2 10.0 
1.4 4.5 

- )J.O 
- 27.6 
- 1B.5 
- 14.5 
- 6.5 

2 
2 
2 
2 
2 

laOJl'ILS (tTLI 

IlL 
Prnl L 

17.0 + 
29.0 :! 

1.0 15.0 - 19.0 
2.0 27.0 - )J.O 

5 
5 

20.0 + 
43.0 ! 

0.0 20.0 
1.0 43.0 - 44.0 

2 
2 

.a.IlrI<N;HIPS 

Prnl L/IlL (" 
Pml L/Ptnl L III 

1.7 + 
0.4 :! 

0.2 
0.1 

1.5­
0.4 -

I.q 
0.5 

4 
5 

2.'2 + 
0.8 .­

0.0 
0.0 

2.'2 
O.B 

2 
2 

M"1Q£llES--­

Preanal 
Pootanal 
Total 

8.0 + 
31.0 .­
39.0 ! 

1.0 
2.0 
2.0 

7.0 
2B.0 
35.0 

- 9.0 
- )J.O 
- 40.0 

5 
5 
5 

v. 
"" 



Table 18. Means, ranges, and standard deviations for morphometrical data on Centrarchidae:
 

Lepomis sp.
 



PIQ1'OLI\R\Il\I< foEoor.AlfY1ttB >£TAIJIRV'I! JUV>NILI'» _. ID _. ID
1&'lN. ID RAIQ; N RAN:E N IWQ; N flIEM ~ ID RAN:Z N 

SUE - DISTAICE (non) 

TL 5.3 + 0.6 4.6 - 7.4 18 NIA 7.9 1 NIA 9.2 1 NIA 17.0 1
 
SL 5.1 .. 0.6 4.4 - 7.2 18 NIA 6.9 1 NIA 7.8 1 NIA IJ.6 1
 
I'tn1 L 2.9 + 0.6 2.4 - 5.2 18 NIA 4.2 1 NIA 4.9 1 NIA 10.1 1
 
Pm! L 2.4 .- 0.2 2.2 - 2.7 18 NIA 3.7 1 NIA 4.3 1 NIA 6.9 1
 
II> 0.7 .- 0.1 0.6 - 0.8 11 NIA 1.2 1 NIA 1.5 1 - - 1
 
NL 0.9 ~ 0.2 0.8 - 1.9 18 NIA 1.6 1 NIA 2.0 1 NIA 4.0 1
 

tm:mIS (tTL) 

IlL 18.0 + 6.0 11.0 - 39.0 18 NIA 20.0 1 NIA 22.0 1 NIA 24.0 1
 
Prnl L 45.0 ~ 4.0 30.0 - 48.0 18 NIA 47.0 1 NIA 47.0 1 NIA 41.0 1
 

lEP'l'lS (mol 

HD 13.0.:!:. 2.0 8.0 - 16.0 11 NIA 15.0 1 NIA 16.0 1
 

RELAT!(H;H!PS 

II>/NL m 74.0 • 12.0 67.0 - 88.0 11 NIA 7.5 1
 
Pm! L/NL III 2.6 .- 0.4 1.2- 3.0 18 NIA 2.3 1 NIA 2.2 1 NIA 1.7 1
 
Pm! L/I'tn1 L (II 0.8 I 0.1 0.4 - 0.9 18 NIA 0.9 1 NIA 0.9 1 NIA 0.7 1
 

-Preonal 13.0 + 1.0 12.0 - 14.0 18 NIA 13.0 1 NIA 13.0 1
 
Pc8tanol 16.0 :; 1.0 13.0 - 17.0 18 NIA 14.0 1 NIA 14.0 1 NIA 14.0 1
 
'I'otAl 19.0 ~ 1.0 27.0 - 31.0 18 NIA 27.0 1 NIA 27.0 1
 

\.n 
<D 



Table 19. Means, ranges, and standard deviations for morphometrical data on Centrarchidae:
 

Lepomis macrochirus.
 



MEAN 
-------­

PR:YrolARWtE 
+ ID AAM::E N MEAN N 

JWENILes 
MEAN + 9J RAN:£N 

METALARVAE 
."otE1\N + ID ~N 

~9::)(ARVAE 

+ ID ~ 

-------------------------------­

SIZE - DISTNO: (11111) 

TL 
SL 
ptn1 L 
Prnl L 
lD 
IlL 

5.0 ... 
4.8 ;­
2.8 ... 
2.1 ;­
0.7 ;­
0.9 .­

0.5 
0.5 
0.5 
0.1 
0.1 
0.1 

4.4 
4.2 
2.3 
2.1 
0.6 
0.8 

-
-
-
-
-
-

5.4 
5.2 
3.2 
2.2 
O.ij 
1.0 

3 
3 
3 
3 
3 
) 

f'bne ltientifie1 ti::lne I'-Ern if ied NfA 

LI!N:mIS (m.) 

IlL 
Prnl L 

19.0 + 
43.0:; 

1.0 18.0 
4.0 41.0 

- 20.0 
- 48.0 

3 
3 

~PnlS (ml 

lID 14.0 + 1.0 14.0 - 15.0 3 

RELATICl6HlPS (\1 

lDfllL (\) 
Prnl LfllL (II 
Prnl Lfptn1 L Ul 

75.0 + 
2.3:; 
0.8" 

5.0 
0.3 
0.1 

70.0 
2.1 
0.6 

- 80.0 
- 2.6 
- 0.9 

3 
3 
3 

-­
Preanal 
Partanal 
Total 

12.0 + 
15.0" 
27.0" 

1.0 
0.0 
1.0 

12.0 - 13.0 
15.0 

27.0 - 28.0 

3 
3 
3 

'-C '"
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Table 20. Means, ranges, and standard deviations for morphometrical data on Centrarchidae:
 

Pomoxis sp.
 



PfO'roLARV!\E ~SOLARVAE ME'1'ALARVAE J1.NE2.IILES 
MEAN !.. &I RJIN:]O; N ~+ 9) RJIN:]O; N !"£AN ... ::D RJIN:]O; N !'1EAN ~ 9) RAN:;E N 

-­
SIZE - DISTANCE (mml 

TL 4.8 ... 0.4 4.4 - 6.2 32 12.7 ... 0.4 12.4 - 13.0 2' N/A tt:xle ldent ified 
51. 4.6 .. 0.4 4.2 - 6.0 32 10.4 .­ 0.3 10.2 - 10.6 2 
Pml L 2.a -:; 0.2 2.6 - 3.5 29 7.5 ... 0.4 1.2 - 1.8 2 
Prnl L 1.8+ 0.1 1.6­ 2.1 29 N7A 5.2 2 
Egb 0 0.7 :; 0.1 0.6 - 0.8 26 1.6 ... 0.3 1.4 - 1.~ 2 
IlL 0.9 ~ 0.1 0.8 - 1.1 21 N7A 3.2 2 

LEH:;TIIS (1TL) 

HL 19.0 ... 1.0 11.0 - 20.0 21 25.0 ... 1.0 25.0 - 26.0 2 
Egb 0 14.0 .­ 1.0 13.0 - 15.0 26 13.0 :; 1.0 11.0 - 14.0 2 
Prnl L 39.0 :; 1.0 ]6.0 - 43.0 29 41.0 ... 1.0 40.0 - 42.0 2 

RELATIDNSHlPS 

Prnl L/IIL II) 2.1 ... 0.1 1.9 - 2.4 21 MIA 1.6 2 
Prnl L/Pbll L II)

_RES 
0.6 .­ 0.1 0.6 - 0.8 29 0.7 ... 0.0 0.1 2 

Preonal 11.0 ... 1.0 8.0 - 13.0 29 12.0 ... 1.0 11.0 - 13.0 2 
Partanal 20.0 :; 1.0 18.0 - 22.0 28 18.0 .­ ) .0 IR.O - 19.0 2 
TOt:.al ]2.0 .. 1.0 26.0 - 33.0 28 30.0 .. 2.0 29.0 - 32.0 2 

o '"
 



Table 21. Means, ranges, and standard deviations for morphometrical data on Centrarchidae:
 

Pomoxis annularis.
 



!£P.N ~ 

PRJl'O'[ARVAE 
S> RAtG: N !"EM 

foIESor.A~ll.'E 

• SP RA>G: N 
l€'rALA.R'/AE"""". ,., i~ N MI'J\N • 

-----.-

JIJVW[rES 
,., RAN:£ N 

~_DISTA!'D: (nm) 

TL 
SL 
Ptnl L 
Pml L 
Egb 0 
IlL 

5.5 • 
5.2 -; 
3.3 .­
2.1 + 
0.9 :;­
1.0+ 

0.9 
0.8 
O.~ 

0.3 
0.2 
0.2 

4.4 -
4.0 -
2.1 -
1.6 -
0.7 -
0.8 -

8.0 
7.3 
4.6 
3.0 
1.3 
1.5 

91 
87 
86 
86 
69 
82 

9.0 • 
8.4 .­
').5 + 
3.5 ... 
1.5+ 
1.8+ 

1.8 
1.3 
1.1 
0.7 
0.4 
0.5 

8.0 -
7.6 -
4.8 -
3.1 -
1.0­
1.')­

13.6 
11.6 
8.2 
~.4 

2.4 
3.2 

9 
9 
9 
9 
9 
9 

N/A 
N/A 
N/A 
N/A 
N/' 
N/A 

12.1 
9.8 
6.1 
6.0 
2.4 
3.8 

[ 

1 
1 
[ 

1 
1 

21.6 • 
17.0 .­
12.8 + 
8.8 .­

5.8 • 

3.6 19.4 
/..5 14.9 
2.4 10.4 
1.4 7.4 

0.8 4.9 

- 26.8 
- 20.1) 
- 16.2 
- [0.6 

- 7.[ 

6 
6 
6 
6 

6 

<ncnIS (%TL! 

IlL 
Gqb 0 
Prnl L 

17.0 • 
16.0 ;­
39.0 ~ 

6.0 16.0 - 29.0 
1.0 15.0 - 19.0 
2.0 35.0 - 57.0 

91 
n 
86 

2D.0 • 
11.0 .­
39.0 ~ 

2.0 17.0 - 24.0 
2.0 [J.O - [9.0 
2.0 36.0 - 42.0 

9 
9 
9 

N/A 
N/A 
"/A 

31.0 
20.0 
50.0 

1 
1 
1 

27.0 • 

41.0 • 

2.0 24.0 - 30.0 
-

2.0 39.0 - 45.0 

6 

6 

RElJ\TICflSHIPS 

Prnl L/IIL (II 
Prnl L/etnI L (') 

2.1 + 

O. 7 ~ 
0.1 
0.1 

1.6 
0.6 

-
-

2.4 
1.3 

82 
-

1.9 • 
0.6 -:; 

0.1 
0.0 

1.7 
0.6 

-
-

2.1 
0.7 

9 
9 

N/A 
N/A 

1.6 
1.0 

1 
1 

1.'). 
0.7 ~ 

0.1 
0.1 

l.~-

0.6 -
1.7 
0.8 

6 
6 

~ 

Preano:!l 
..-aoal 
1tta1 

12.0 + 
20.0 '+ 
31.0 ~ 

1.0 9.0 - 13.0 
1.0 18.0 - 22.0 
1.0 29.0 - 34.0 

83 
82 
82 

12.0 • 
20.0 .­
32.0 :+ 

0.0 
1.0 
1.0 

11.0 
19.0 
30.0 

- 12.0 
- 22.0 
- 34.0 

9 
9 
9 

N/A 
N/A 
N/A 

11.0 
19.0 
30.0 

1 
1 
1 

13.0 • 
19.0 .. 
32.0 -; 

1.0 12.0 - 14.0 
1.0 18.0 - 21.0 
2.0 31.0 - 34.0 

3 
6 
3 

...'"
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Table 22. Means, ranges, and standard deviations for morphometrical data on Percidae: 

Percina sp. 



MEAN .. 
PIUrolARVAE 

9;) JWa N MElIN ... 
MESO<AR\ll\E 

ro RAlU: N .'1FJ\N ... 
METALARVAE 
9;) JWa N 

JWENlLES 
MEAN .:!:. 9) RAra N 

SIZE - DISTAOCE: 

TL 
51. 
?tIll L 
Pm! L 
IlL 

(nrnl 

5.7 + 
5.5 -; 
2.5 -; 
].2 +' 
0.8 "+ 

0.2 
0.2 
0.1 
0.1 
0.1 

5.6 -
5.4 -
2.4 -
3.0 -
o.a -

6.2 
6.0 
2.8 
3.4 
1.0 

9 
9 
q 

9 
9 

N/A 
N/A
N/,_ 
N/A 
N/A 

11.4 
10.6 
4.9 
6.5 
2.4 

1 
1 
1 
1 
1 

N;::l~ Ic\ent Hied f.bne !dent i tied 

lEICl'IlS ('TL) 

IlL 
Pm! L 

15.0 ... 
56.0 '+ 

1.0 14.0 - 16.0 
1.0 55.0 - 58.0 

9 
9 

N/A 
N/A 

21.0 
57.0 

1 
1 

.....~ICHlIllPS I'L 

Pm! L/IIL 
Pm! L/Prnl L 

3.8 + 
1.3 '+ 

0.2 
0.1 

3.4 -
1.2­

4.1 
1.4 

9 
9 

N/A 
N/_ 

2.7 
1.3 

1 
1 

,"",,",RES 

Preanal 
Pootanal 
Total 

21.0 .. 
19.0 +' 
40.0 + 

1.0 20.0 - 23.0 
2.0 17.0 - 22.0 
2.0 38.0 - 45.0 

9 
9 
9 

N/A 
MIA 
N/A 

23.0 
16.0 
39.0 

1 
1 
1 

'"
 '"
 



DISCUSSION
 

Studies investigating the larval fish assemblages for 

lotic and reservoir/riverine systems of a large size, such 

as the Missouri and the Mississippi Rivers, have been re­

ported (Walberg 1971; Gallagher and Conner 1980). These 

studies were complicated; however, by extra-riverine inputs 

to these large systems. The present study characterized an 

annual middle Neosho River larval fish population, rela­

tively free from extra-riverine inputs, in a comprehensive 

manner. Larval fish patterns observed in this study permit 

separation of larvae produced above, originating in, and 

produced downstream of John Redmond Reservoir (JRR). 

Al though no significant difference was found through 

AOV t.esting between the total mean larval fish concentra­

tions at the three locations (including JRR diurnal and 

nocturnal data), some statements about the Neosho River/JRR 

larval fish population can be made. 

The larval fish complement of the Neosho River/JRR 

system can be characterized as one which was dominated by 

Dorosoma cepedianum, except at Location 2 where !?. ~­

dianum and Catostomidae larvae were co-dominants. A limited 

number of other families were noteworthy, although of dim­

inished importance compared to shad and suckers, including 

the Location 2 Cyprinidae, Location 1 Sciaenidae and Cen­

trarchidae and Sciaenidae at Location 3. More detailed 
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discussions of Neosho River/JRR larval fish are provided by 

location as follows. 

Location 2: Hartford 

The larval fish data from this location chat'acterizes 

the allochthonous input to JRR from the Neosho River. The 

larval drift at Location 2 was dominated nearly equally by 

Catostomidae and Clupeidae. The only other family repre­

sented at levels above 0.3% of absolute abundance was 

Cyprinidae at 2.1%. 

The Catostomidae component of the assemblage was domin­

ated by the Ictiobus taxa which occut'red in number on five 

da tes. Larvae of these Ictiobus taxa comprise a sout'ce of 

individuals for recruitment in this commercially important 

genus. Ictiobinae, thought to be Carpiodes carpio, larvae 

were present in lower concentrations for a four week period. 

These larvae also represent a source of potentially recruit­

able individuals, although in this case for river carp­

sucker, an undesirable rough fish. The Catostomidae drift 

was also of interest due to the lack of Moxostoma and 

Cycleptus larvae. Delayed initiation of sampling could 

possibly explain the absence of Cycleptus larvae but the 

lack of Moxostoma in the drift could not be explained by 

study methodology. 

Gizzard shad were an early and continuing component of 

the Hartford drift. Shad larvae were also eligible fot' 

recrui tment but these fish were entering a lake which JRR 
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release data indicated already had a population. Low shad 

3concentrations leaving JRR (20-25/100m )1 however, might 

indicate river spawning shad were giving their young an edge 

over lake spawned larvae which increased two weeks later. 

Cyprinidae larvae were represented primarily by Cypri­

nus carpio which occurred from late May through early July. 

Common carp entering JRR represent an undesirable input of 

recruitable rough fish. Cyprinidae, thought to be Phena­

cobius, larvae was the only other minnow present in numbers. 

The game fish component was composed solely of Icta­

lurus punctatus, which was present on only one date. No 

other gamefish were collected at Hartford, although both 

Morone chrysops and Pomoxis annularis were expected. No 

explanation for the lack of larvae of these two species can 

be offered, since the young of both should have been present 

during the collection period. 

Location 1: John Redmond Reservoir Tailwaters 

The composition of Location 1 larval fish data is rep­

resentative of ichthyoplankton losses from JRR and produc­

tion in the immediate tailwaters area. The diurnal larval 

fish drift at this location was dominated by shad originat­

ing in JRR. Also occurring were Cyprinidae larvae, princip­

ally Notropis sp. thought to be buchanani, which probably 

were produced in the tailwaters. The gamefish portion of 

the diurnal larval fish population was represented by Morone 

chrysops, which occurred in low numbers, and two Pomoxis 
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taxa which were present sporadically in low numbers. 

Dorosoma cepedianum was also the main component of the 

nocturnal complement, although Sciaenidae and Cyprinidae 

occurred in low percentages. The nocturnal gamefish drift 

was limited to four varieties, Ictalurus punctatus, M. 

chrysops, Pomoxis taxa, and Percidae thought to be Stizos­

tedion, which all occurred in low concentrations. 

No significant difference was found between total mean 

daily diurnal and nocturnal concentrations when the student 

t o•05 test was performed. Variability in diurnal/nocturnal 

numbers did occur however. For the majority of JRR taxa 

diurnally collected larvae were fewer in number than those 

nocturnally collected. The relationship of higher nocturnal 

numbers were most apparent for ~. cepedianum, Cyprinus 

carpio, Ictiobinae thought to be Ictiobus, ~. chyrsops, and 

Aplodinotus grunniens. Only Notropis sp. and Notropis sp. 

(thought to be buchanani) exhibited distinctly higher diur­

nal numbers than nocturnal values. 

The large numbers of shad entering the Neosho River at 

this point is of interest due to the lack of habitat avail­

able to this population. The limited size of the Neosho and 

the limited duration of survival for early life stage fish 

under stress conditions certainly must result in high mor­

tality of discharged shad larvae. 
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The Catostomidae taxa collected at Location 1 included 

those found at Location 2 except for Ictiobinae thought to 

be Carpiodes carpio. The lack of river carpsucker larvae 

was not expected, since this species is a common component 

of the adult fish population at this location (Bliss 1978, 

1979, 1980). The presence of three other taxa is also note­

worthy. Cyprinodontidae thought to be Fundulus notatus, 

Labidesthes sicculus, and Percidae thought to be Stizoste­

dion were taxa collected which had not been previously 

identified in Neosho River larval fish studies (Bliss 1978, 

1979, 1980). 

Location 3: Burlington 

The larval fish complement at this location is reflec­

tive of both JRR releases and riverine reproduction. The 

generally similar concentrations and catch periods for most 

taxa to JRR data are supportive of this position. Although 

Dorosoma cepedianum was still the dominant taxa at this 

location, it dominated less than at Location 1. Centrarchi­

dae and Sciaenidae were other important families at this 

location. 

Centrarchidae larvae included Lepomis sp., Micropterus 

sp., and Pomoxis taxa. The two Pomoxis taxa, Pomoxis sp. 

and Pomoxis annularis were the second most abundant larvae 

at this location. However, Pomoxis taxa exhibited an ear­

lier occurrence and higher densities than at JRR. These two 

factors would indicate Pomoxis production in the Neosho 
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downs tream of Location 1 in the "lake· formed by the Bur­

lington city dam. The existence of production from this 

area provides a source of recruitable individuals to bolster 

the downsteam and JRR tail waters fisheries. Production in 

this area would probably be most beneficial during periods 

of low flow when Pomoxis losses from JRR are minimal. This 

pos ition is supported by catches of Notropis sp., Notropis 

sp. thought to be buchanani, and Morone chrysops which 

present evidence that this area is an effective nursery. 

The lack of Catostomidae larvae is somewhat contra­

dictory to the previous discussion until the life history of 

the suckers is considered. Catostomidae larvae, as a group, 

tend to move to backwaters, oxbows, and tributaries during 

middle developmental stages. 

Morphological Basis for Identifications 

Identifications of larval fish are contingent on ratios, 

percentages, and numbers of certain features. Although the 

relationships of these structures is diagnostic, questions 

can still persist due to regional variations (Conner 1979). 

Fourteen of the 30 taxa identified in this study were 

morphometrically analyzed in sufficient numbers to permit 

statistical analysis or represented information useful 

enough to warrant inclusion. The presentation of these 14 

tables (Tables 9 through 22) of morphological data serves to 

document regional variations and/or demonstrates areas re­

quiring additional study for the taxa included. 
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As noted earlier in this paper, data for Dorosoma 

cepedianum, Morone chrysops, and Aplodinotus grunniens were 

not incI uded in tabular form because of the distinctive, 

well documented morphologies of these species. Several 

other taxa occurred in insufficient numbers for presentation 

in tabular form and these taxa are discussed in the text. 

The relationship of data collected in this study with da ta 

in the literature, along with the rationale for assignments 

made, is provided for most taxa by family in the following 

discussion. 

Lepisosteidae 

Collections of this family were limited to two individ­

uals, both from Location 2. Both presented distinctive 

morphologies which simplified identification, including 

heterocercal tail, elongated snout, and narrow head. Hogue 

et al. (1976) identified Lepisosteus sp. as possessing 39-44 

preanal myomeres and 11-16 postanal myomeres. The single 

individual which could be meristically counted possessed 15 

postanal myomeres. 

Clupeidae 

Gizzard shad was the sole representative of this family 

in the study area and was the most commonly collected taxa 

in this study. Morphological data were not collated for 

this species because of its distinctive appearance (Hogue et 

al. 1976). 
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Cyprinidae 

Cyprinus carpio 

Common carp larvae present a distinctive appearance in 

the form of a "Y· of melanophores running laterally to the 

area anterior to the gill arches. Hogue et al. (1976) and 

Snyder (19 81b) present morphometrical descriptions of this 

species. The data collected in this study (Table 9) com­

pares favorably with Snyder (1981b) except for a slightly 

larger range for some features. The f. carpio data in 

Table 9 al so compare favorably to Hogue et al. (1976) and 

Conner et al. (1980). 

Notemigonus crysoleucas 

This species was represented by a single individual 

collected at Burlington. Identification was based on the 

unique double row of ventral melanophores (Faber 1980 and 

Buynak and Mohr 1980). 

Notropis sp. 

The larvae assigned to this taxom fall into the Notropis 

genus by general characteristics. Head length (HL) and Prnl 

L (% TL) exhibit wider ranges but are generally close to 

Notr2E.is I utrensis data provided by Snyder (1981b). Myo­

mere counts for this taxa from this study (Table 10) are 

also nearly identical to Snyder's ~. lutrensis data. While 

it might be reasonable to place the ~. lutrensis label on 
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these fish based on this comparison, the Notropis sp. was 

retained due to possible intermixing of other species and 

lack of specific references. These other species, particu­

larly ~. stramineus possibly present at Hartford, could 

account for the wider ranges observed for some features. 

Notropis sp. thought to be buchanani 

Hogue et al. (1976) identifies a Cyprinidae group 

which contains "postlarvae" having 19-20 preanal myomeres 

and 13-14 postanal myomeres. Pigmentation in this group is 

sparse, restricted dorsally to a few melanophores on the 

head and the bases of dorsal and caudal fins, as well as a 

sing Ie ventral row of melanophores extending posterior be­

hind the anus on either side of the anal fin, then merging 

to a sing Ie row continuing to the caudal fin. The eye is 

round in group c and the anal fin has eight rays. Hogue 

identified N. volucellus and ~. buchanani as possible mem­

bers of this group. 

Protolarval and mesolarval preanal myomere data in this 

taxon were higher than cited by Hogue; however, metalarval 

and juvenile preanal myomere counts matched very closely 

(Table 11). Postanal myomere counts compared favorably with 

Hogue group c data, although slightly lower and total myo­

mere data were similar although somewhat higher. 

Despite some variability in the meristical data Notro­

pis sp. larvae were placed in this taxon based on three main 

c 
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points. Larvae in this taxon had round eyes, exhibited the 

distinctive pigmentation pattern described by Hogue, and 

possessed eight anal rays in later stages. The common 

occurrence of N. buchanani at Location 1 (Bliss 1978, 1979, 

1980), the lack of ~. volucellus, and the distinctly differ­

ent morphology from Notropis sp. also supports the assign­

ment of this label to these larvae. 

Cyprinidae thought to be Phenacobius 

Larvae of this taxon were identified from Hartford on 

only one date. The appearance of these larvae bears a 

striking resemblance to Hogue unidentified Cyprinidae group 

a, except the postanal myomere count is slightly low 

(Tab Ie 12). Group a is thought by Hogue to contain the 

stargazing minnows (Phenacobius uranops). 

The assignment of these larvae to this taxon was based 

on the elliptical eye, sub-terminal mouth, and a double row 

of pigment ventrally. Although~. uranops, did not occur in 

the study area, the group a description was thought adequate 

for the taxon assignment made based on similarities within 

other genera cited in the literature. 

Cyprinidae thought to be Pimephales 

The assignment of Pimephales to larvae in this group 

was based on the similarity of these fish to Hogue Cyprini­

dae group b, including club shaped yolk, elliptical eye, and 
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pigmented yolk. Also, meristics data (Table 13 are very 

similar to the values cited by Hogue for ~. promelas. 

Catostomidae 

Ictiobinae thought to be Carpiodes carpio and 

Ictiobinae thought to be Ictiobus 

The assignment of the subfamily Ictiobinae to the 

Catostomidae larvae of the above taxa was made with confi­

dence. As summarized by Fuiman (1979a), the family Catos­

tomidae has three subfamilies described by Miller (1958); 

Cycleptinae; Ictiobinae; and Catostominae. The Cycleptinae 

are represented as a naturally occurring species by only 

Cycleptus elonga tus. This taxon exhibits a distinctive 

mo.rphology (Connor et al. 1980), and was not collected in 

1981. The subfamily Catostominae is represented by three or 

four Moxostoma species in the study area. The preanal 

myomere counts for all Moxostoma sp. (Fuiman 1979b, Fuiman 

and Whitman 1979, and Snyder 1979) exceed the mean values 

for both Ictiobinae taxa described in this study. The 

assignment of the subfamily Ictiobinae was therefore made. 

The differentiation of Carpiodes carpio and Ictiobus 

early stages could not be made as confidently, though. All 

morphometrical data was essentially identical (Tables 14 and 

15); however, dif ferentiation of these two taxa was made 

through the identification features described by Yaeger and 

Baker (1982). These features included the complete overlap 
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of myomere counts, elliptical eye and flattening of the head 

in c. carpio larvae () 8.0 mm), and the typically more dif­

fuse midlateral line of melanophores on early protolarvae 

c. carpio larvae « 8.0 mm). 

Ictiobus sp. 

This taxon was identifiable with certainty only in meta­

larval and juvenile fish (Table 16) and was defined by 

characteristics of Yaeger and Baker (1982). 

Ictiobus thought to be bubalus 

This taxon was represented by a single individual. The 

assignment was tentative, as described by Yaeger and Baker 

(1982), but was made based on the complete formation of the 

hypural complex at 10.5 mm TL. In Ictiobus cyprinellus, the 

hypural complex is only evident at 10.5 mm TL and completely 

formed at 13.0 mm TL. 

Ictiobus thought to be cyprinellus 

A single juvenile buffalofish was the sole representa­

tive of this taxon. Assignment to this taxon was made by 

features prominent by 28.9 mm TL, particularly the terminal 

mouth. 
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Ictaluridae 

Ictalurus punctalus 

This species was present as readily identifiable in­

dividuals due to the distinctive notched caudal fin. No 

morphometrical data was compiled for this taxon. 

Noturus sp. 

Two individuals in poor condition represented this 

taxon at Location 2 on 31 July. These individuals were a 

metalarva and a juvenile which exhibited the overhung snout 

and slightly notched adipose fin of the Noturus genus. The 

poor condi tion of these fish precluded identification to 

species but they were not believed to be ~. placidus, and 

were possibly ~. flavus. 

Cyprinodontidae thought to be Fundulus notatus 

This family was represented by a single larva, thought 

to be Fundulus notatus. Assignment to this taxon was based 

on the description of Jones and Tabery (1980) for Fundulus 

diaphanus. Data collected on this fish closely compared 

with morphometrical values provided for !. diaphanus. 
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Atherinidae 

Labidesthes sicculus 

Larvae of this species present a unique morphology not 

easily confused with any other taxon found in the study 

area. Morophometrical data for this taxon (Table 17) com­

pares favorably with values cited by Rassmussen (1980) for 

this species in Florida. 

Percichthyidae 

Morone chrysops 

Al though this species was a common component of the 

larval assemblage in the study area, morphometrical data for 

it was not compiled. 

Centrarchidae 

Leeomis sp. 

Larval fish were assigned to this genera primarily by 

postanal myomere counts in the range of 14-18 (Conner 1979). 

Secondarily, larvae assigned here did not have head depth 

(HD % TL) values which clearly fell into one of the Conner 

(1979) types (Table 18). The lack of additional segregation 

within this taxon is to be expected since as stated by 

Conner "many traditional characters that have been used to 

diagnose sunfish larvae are very environmentally plastic." 

Further differentiation of Lepomis sp. larvae would require 

extensive study to verify the validity of data presented for 

the various "types" in relation to Kansas populations. 
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Lepomis sp. thought to be cyanellus 

Only two individuals were assigned to this taxon. In 

both cases the individuals were collected from Hartford and 

had HD (% TL) values clearly within the range cited by 

Conner (1979) for Lepomis cyanellus. These assignments must 

be qualified in view of factors affecting sunfish identifi­

cation, as previously mentioned. 

Lepomis macrochirus 

The three larvae classified as bluegill exhibited HD (% 

TL) values which clearly fall within Conner (1979) bluegill 

type (Table 19). The same qualifications cited above also 

apply to this taxon, however. 

Micropterus sp. 

The single metalarva in this taxon clearly fits the 

Micropterus description of Conner (1979). A postanal myom­

ere count of ~ 17 and the dark mid-lateral band of pigment 

provide conclusive identification. 

Pomoxis sp. and 

Pomoxis annularis 

The assignment of larvae to the genus Pomoxis was made 

per Conner (1979) by a postanal myomere count of> 19 and the 

morphological similarity of two fish which had a count of 

18. Conner cites the inclusion of individuals having 18 

postanal myomeres in Pomoxis by Hogue et al. (1976), as 
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causing misidentification of Lepomis larvae. However, no 

Lepomis larvae enumerated in this study had )17 postanal 

myomeres and the sole Micropterus had a count of 16. These 

data would indicate that Pomoxis protolarvae and mesolarvae 

within the study area occassional include individuals with 

18 postanal myomeres (Tables 20 and 21) contrary to Conner 

(1979) which stated only mesolarvae through juvenile Pomoxis 

have 18. 

Chatry and Conner (1980) identify the EgbD (% TL) as 

the method of segregating ~. annularis from P. nigromacu­

latus larval fish. Specifically, EgbD (% TL) of <15.0% in 

larvae <13 • 0 mm TL are cited for P. nigromacula tus larvae 

while values )15.0% are given as diagnostic for P. annularis 

(Figures 9 and 10). 

The di fferentiation of Pomoxis sp. versus Pomoxis 

annularis was made in the lab at the time of identification 

through the use of a hand calculator. Differences in hand 

calculational rounding off and computer calculations result­

ed in larvae with eye-gas bladder distance (EgbD % TL) val­

ues of 15% falling in both Pomoxis sp. and Pomoxis annularis 

(Tables 20 and 21). 

This situation creates confusion in relation to the 

proper label for Pomoxis larvae and is further complicated 

by the fact that ~. nigromaculatus adults were not collected 

in the Neosho River in 1981 (King 1981) and have not been 

collected in the three years previous t.O 1981 (Bliss 1978, 

1979, 1980). 
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Although ~. nigromaculatus occurs in the Neosho and is 

occasionally caught by anglers, evidence would indicate that 

all 1981 Pomoxis larvae are P. annularis. Given this con­

clusion, the 15% value found by Chatry and Conner (1980) for 

segregation of these two species should be used with caution 

in the study area. 

Percidae 

Percina sp. 

Percina larvae identified in this study fit the general 

description of Hogue et al. (1976) group b which includes 

Percina caprodes and the Percina caprodes data presented by 

Cooper (1978). These Percina larvae do not fit the general 

Etheostoma blennioides description of Baker (1979). 

Diagnostic features for these larvae include an overall 

slender appearance, prominent anterior oil globule, and 

small head (Figure 1). The small head is particularly 

useful in the separation of Percina from Etheostoma and 

Stizostedion larvae. 

Percidae thought to be Stizostedion 

One individual Percidae larva was collected early in 

the study which did not fit the Percina description of 

Cooper (1978), the Percidae group b of Hogue et al. (1976), 

or the Baker (1979) Etheostoma blennioides description. 

The large size at collection, HL/TL ratio of S 3.0, and 
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large head placed this larva in Percidae thought to be 

Stizostedion. 

Sciaenidae 

Aplodinotus grunniens 

Data on the morphological features of the freshwater 

drum were not collated due to the distinctive characteris­

tics of this species. 

Considering the diverse nature of the middle Neosho 

River ichthyofauna, the larval fish population character­

ized by this study eXhibited a remarkable lack of diversity. 

Dorosoma cepedianum was found to be the dominant component 

of the larval fish assemblage at all locations. Domination 

by this taxon was reflective of the high reproductive capa­

bility and extended spawning period of this important forage 

species. Location 3: Burl ington proved to be the sole 

exception to an assemblage otherwise lacking in predator 

species due to the collection of Pomoxis taxa larvae. 



SUMMARY
 

The 1981 larval fish assemblage of the Neosho River, 

above and below John Redmond Reservoir (JRR) in Coffey 

County was described. Morphometrical data were compiled for 

selected taxa and were compared to published accounts. 

1. A total of 27,905 eggs, larvae, and juvenile fish 

representing 11 families and 30 taxa were collected from the 

three locations sampled. 

2. Nocturnal efforts at Location 2: Hartford re­

suIted in the collection of 2,499 eggs, 2,330 larvae, and 

eight juvenile fish from seven families and 18 taxa. Mem­

bers of the families Catostomidae and Clupeidae dominated 

the larval fish drift at this location. Larval fish den­

sities ranged from a minimum of none on 21 May to a maximum 

3
of 1246.7/100m on 28 May. 

3. Diurnal and nocturnal efforts at Location 1: JRR 

tailwaters resulted in the collection of one egg, 6,773 lar­

vae, and 1,195 juvenile fish representing 21 taxa from ten 

families. Thirteen taxa were collected diurnally, while 19 

were present nocturnally. Most taxa were collected in 

higher densities nocturnally, except for the Notropis taxa 

of the family Cyprinidae. Dorosoma cepedianum dominated the 

drift of both collection periods, comprising 98.0 and 95.2% 

of the annual relative abundance respectively. Both diurnal 

3
and nocturnal densities reached peak levels near 5,000/100m

on 13 June. 
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4. Larval fish were collected at Location 3: Bur­

lington on all sampling dates. No eggs, 2,525 larvae, and 

593 juvenile fish from 14 taxa representing seven families 

were collected at this location. Dorosoma cepedianum also 

dominated the annual relative abundance at Burlington, 

comprising 81.4%, but other important families included 

Centrarchidae at 10.1% and Sciaenidae at 6.4%. Larval fish 

3concentrations varied from 6.3/100m on 18 July to 1766.4/ 

3100m on 19 June. 

5. The larval fish populations identified represent~ 

the allocthonous input into JRR at Hartford, at JRR tail­

waters they generally characterize those fish released from 

the reservoir, and at Burlington these data represent both 

releases from JRR and production in the area below the 

impoundment. 

6. Morphome tr ical da ta are presented in tabular form 

for 14 taxa. These data generally compare favorably with 

published taxon accounts thereby supporting taxonomic assign­

ments made. 
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