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SECTION G,CONSERVAnON

FIsh Samples and yea...... Strength (1965-1967) from

Canton R_rvoir, Oklahoma!
MICHAEL G. BBOSS,

......81......1'7 BeHareh Laboratol'7, Norman
Management of a re&ervolr ttshery can be aided by the abtuty to

predict each year'1 addition to the population of each species. The enor
mou reproductive capacities of fishes are never realized, and facton
which limit lpawntng and survival of fertilized eggs, of larvae, and of
more advanced ltages are known to restrict the actual Increase in the
adult population of a ipecles to a small fraction of the theoretical potential
(Gulland. 1966). These ltmltatlons do not operate uniformly from year
to year and, theretore, factors affecting year-class strength are of great
Importance In determining the sizes of available ttsh stocks..-

Environmental factors such as water qualtty (Buck, 1956) , wind
(Kramer and Smith, 1M2), temperature (Gulland, 1965), and water level
(Walburg and Nelson, 1966) have been cited as Important In the estab
ltIhment of year-e1al8e8 of fish species. EvIdence Is presented here that
temperature and water level conditions favored the establlshment of
.uong year-ela8le8 of many species in canton Reservoir in 1965 and
1ge7, but did not operate 80 favorably In 1966.

CANTON REsmvOIB

Canton Reservoir, Impounded in 1948 by the U. S. Army Corps of
Engt.neers, Is a flood control Impoundment on the North Canadian River
In western Oklahoma. At normal water level it has an area of about
11500 lurface acres, a mean depth of 13 ft, and a maximum depth of 39 ft.
Tbts alkaltne (pH 8.4, methyl orange alkaltnity 160 ppm), conductive
(1200 mlcromhoe at 215 C) reservoir 18 usually homothermic; chemical
Itratttlcation has not been observed. Secchi disc measurements are
ulUally CI088 to 20 Inches. The reservoir, shaped llke a megaphone bent
In the middle, has a shore development ratio of 3.6. Haag Cove Is one
of Ita few coves.

KE:'rHODS

Rotenone samples were taken In Haag Cove on five occasions: 7
September 19M, 8 August 19157, 31 August 1965, 30 August 1966, and 29
A~ 1967. Results of rotenone samples taken In 1956, 1957, and 1965
were preeented In an earlier report (Brou, 19M). This paper deals with
data from 1966, 1966, and IM1 concerning the numbers per acre of
younc-ot-the-year flIh.. Figures on the abundance of young ttshes
Ibould be comparable for theee y8&l'll, &I the samples were taken In the
lUDe maDDer. Almost all the cove was sampled each time; surface acres
IUDpled were: 2.01 In 198G, 1.18 In 1988, and 2.M In 1967.

Standard proeedurea of rotenone sampllng and data taking were fol
lowed in 198G, 19M, and 1967: a block-ott net c10aed the cove by 8:00
am. ecuba divers cheeked the net, enough rotenone (In excess of 1 ppDl
5" rotenone) to ln8ure a complete Idll was applied by pump, and vtgoroUl
etrorta were made to recover all flab. In the sample area. FIshes were
picked up durlnC the day of pol8ontnc and the fo11oWlDg day in 1966 8 net
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1966, and during an additional day in 1967. In 1986 and 1968 all ftahu
were individually counted and measured, but In 1987 numbers of lJODle
species were estimated by counting and weighing. 8utc data tabula
tiona followed the suggestions of Surber (1969). In addition, breakdowna
into young-of-the-year and adult categories were made, and th1a paper
presents only that portion of tabulated data concerned with numbers per
acre of young-of-the-year fishes.

Reservoir water temperatures (Fig. 1) were taken with an electrical
thermometer in 1965, and only intermittent readings were made In that
year. Temperatures for 1986 and 1967 were taken with a recordlng
thermometer; noon readings are plotted in Fig. 1. In 1987 there were
~rief periods with no record of water temperature.

Water level figures presented here (Fig. 2) were taken from tentative
monthly reservoir regulation charts furnished by the U. S. Army Corps ot
Engineers, Tulsa District.

REsuLTS AND DISCUSSION

Young-of-the-year of several species were found in 1986 and 1987 but
not in 1988 Crable I). For most species, whose young were found in all
years, much greater numbers per acre were found in 1986 and 1987 than
in 1966.

It could be argued that more young fishes were collee~ In 1986 and
1967 simply because the water level was higher on these sampUng dates
(1615.3 feet m.s.!. for both dates) than it was when the 1988 sample was
taken (1610.0 teet m.B.I.). Inundated terrestrial plants were more abun
dant at the higher water level and more young fishes might have been col
lected in these years not because they were more abundant in the reser
voir, but because they were associated with the shelter provided by these
plants. Evidence against thts interpretation is given by seining and
trawling catch records, which suggest that many species did have larger
populations of young In 1965 and 1967 than In 1968. Further evidence of
valid year-class differences is given by internal consistencies In rotenone
sample results. For many species the collection of large numbers of
young in 1965 was followed by the collection of large numben of yearling
fish in 1988.

U this year-class strength contrast Is accepted as vaUd, attention
can be focused on facton which might have affected spawning and sur
vival. This shifts attention from the rotenone sampUng time (late August)
to spring and early summer.

Except tor temperature and water level, measured physical and
chemical conditions (dissolVed oxygen, pH, alka1lntty, conductivity, and
turbidity) have been relatively stable in canton ReservoIr during the
years 198G-1987.

It 1& likely that springtime water temperatures favored spawning and
egg survival more in 198G and 1967 than in 1986 (J'lg. 1). Wannlng
\VaS abrupt in 1965; the water temperature was below 40 F on 28 March
and was 60 F or above from 8 April on. In 1986 warming began earUer
and proceeded haltingly; frequent cool periods kept the water .Ughtly
below 60 F for most of April, and readlnp rema1ned only sUghtly above
80 F untn the middle of May. In 1967 the temperature waa well above
80 i' for aU of ApriL Watt (l9GS) pointed out that a variety of species
bave been found. to e.tItabllsh strong year-elulea In yean of high water
temperature during the normal IP8wning HalOn. Kramer and Smith
(] 982) found largemouth baas egg IUl'Vival to be directly related to water
temperature during Incubation. In April 1968, Oulton Re8er'Voir'. water
ternperature roee above 80 F several ttmea. but each time It feU back
at,ruptly. Rls1ng temperatura may bave ltImuJated 8p&WDlng, and ta11lng
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::;;::at~ dlrectIy after spaWDlng may have caWled heavy egg mor-

In addlUoD to water temperature differences, water level differences
~ the montha of 8P&wnlng and early growing may have contributed
to the ,ear-eJaa 8treDgth contrut between 1966 and the years of 1965
aDd 1N'1 (J'lg. 2).

In the aprlng and early 8UDUJ1er of 1965 the water level rose almost
15 tt after more than a year of relative stability at low levels. After thla

10 ~Ma~~-'"""'~A'-'-l\--i.~HA~Y-If-t4A-~C-"-f-A-'-'-1"-+-"'-Y-+-MA-IlC-H-+-A-'-IlI-"4-M.-T---f
1118 Itri'

I'lgure 1. canton Reservoir water temperatures. (Solid lines connect
dally observations; broken lines connect intermittent observa
tiona.)
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J'Ipre 2. Canton ItMenoIr water levels. 1965-1981.
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riM tJIe leYel wu malnta1Ded very near the normal mark unW July 1966,
wIleD it wu lowered about IS tt. IJI April 1961, a &T8dual rise began which
added about «5 It to the water level by August. The samples of 1965 and
1H7 (many Y0UDg-of-the-year) were taken after spawning and early
JI'OWbII' perfoda with rf8fng water leveJB, whOe tbe 1966 sample (few
JOUDB-of-the-year) wu taken after a spawning and early growing period
with a ltable, high water level. Walburg and Neleon (1966) found evi~
dence that .uong year-eluae8 of carp and suckers were dependent on
rtmng water leve18 in Lewis and Clark Reservoir. Besides stimulating
apawnlng and provtdlng spawning sites tor certain species, rising water
levela can enhance the nutritive baBe tor the survival ot all species by
lnundatln&' vegetated areas and increasing the standing crops of plankton
and benthoa.

If temperature and water level conditions in Canton Reservoir were
leu favorable for ttah reproduction and survival in 1966 than in 1965, the
pUght of f1thes which were spawned in 1966 was probably compounded
by competition from the many yearlings of the 1965 year-cla8s.

Some environmental features other than temperature and water leVel
may have influenced year-class strength, but water-quality tests shOWed
only alight yearly ditferences. Kramer and Smith (1962) found destruc~

tJon of DUts by wind to be the most important single factor in year-class
formatioD ot largemouth bass In Lake George, Minnesota. While wind
may have de8troyed nests in Canton Reservoir, we do not know the dates
of neat building there. The tact that species which do not build nests
alao had strong year-elasses in 1965 and 1967 and weak year-classes in
1968 suggests that factors other than wind or in addition to wind were
involved In the contrast.

El·Zarka (1969), writing of the dlttlculties of doing conclusive re~

search on factors affecting year-class strength. said: "Seemingly we
must approach understanding through a process of slow accretion in
which each new bit of evidence, though not conclusive in itself, must be
welcomed." The evidence presented here concerning the influence of
temperature and water level conditions on year-class strength is not
conclusive. It is presented as one more bit of evidence that preViouslY
atated concepts may be valid.
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