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A Study of the Planarians (Dugesia) of an Oklahoma Stream
BJ MARIE M. JENIDNS' and SUE E. MILLER'

Department of Zoolol)', Unlvenlty of Oklahoma

Planarians have long been an object of investtga.t1on, and studies are
available concerning their ecology and distribution in the North Central
and Eastern states. The most recent paper on this subject (Hyman, 19«51)
includes a resume of the known species of North America together with
a taxonomic key. There are few reports of planarlan distribution weet of
the Mis8lssippi River (Hyman, 1929; Kenk, 1944). In view of this paucity
of exact knowledge ot species and distribution, a study is being undertaken
of the planarlan fauna of Oklahoma.

The site selected for the first investigation was Pennington Creek,
a short but beautiful stream in Johnston County, southeastern Oklahoma.
The headwaters of Pennington are in Murray County at the south end ot
the Turner ranch, approximately twenty miles northwest of the northem
most finger of Lake Texoma. The first few miles of the creek are dry
except during a rainy period. Over the rest of Its course Pennington is
fed by springs, beginning with Pilot Springs, located about one-halt mile
north of the bridge over the creek, on the road between the small toWIUI
of Millcreek and Connerville. Much of the water in Pennington is received
from Spring Creek, a tributary from the northeast which enters Pennington
about a mile north of the Flsh Hatchery (see map). The upper part ot
Pennington, above the Fish Hatchery, runs through Arbuckle dolomite,
composed principally of calcium magnesium carbonate. Below th18 and
over the greater part of its course, Pennington runs through Ttahom1ngo
granite, which is characterized by great, bare outcroppings and .huge,
eroded boulders. Because of this geologic formation, numerous rapld8 are
to be encountered in the stream, as well as small islands composed of
granite rocks, covered by sol1 and wild plants. Quieter backwashes of
clear, cool water are to be found, often shaded by overhanging treea. In
many places the stream bed is only a few inches deep; in other places,
within a distance of a few teet, the depth may vary from leas than a
foot to well over one's head. Near Ttahomingo the creek bed widens and
the creek becomes quite sluggisb and muddy. South of Tishomingo, Pen
nington Creek and the Washita River merge into an extension of Lake
Texoma.

Spring Creek is very similar to Pennington. At a point approximately
two mUes north of the Fish Hatchery the creek runs through farmland,
and is fed by a large spring known as Big Spring, which gush. forth
from a pipe several inches in diameter. This spot is well known to biol
ogists of the area tor an abundance of planarians and amphipod.l.

METHODS

Two collecting trips to Pennington Creek were made, one in mid-sum
mer and another in mid-autumn. A number of staUons along the coune
ot the creek were viB1ted. These stations and their locationa are lhowD
on the accompanying map (Fig. 1). A short description of the type of
habitat encounterd in each tollows. Unless otherwise noted, conditioDol
were the same in July and in october.

IAnlateet by .......t fro. tile UDfv••fty of Oklaho.. "aealty a..-nb had.

'Beeipfat of • HaUoD&1 ScIeDee FouDdation UJUlerpadute Beseanb Partldpatioa
anmt. UDfverafty of Oklahoma. 1"1.
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8tation One is the location on Spring Creek noted above. The creek
immediately below the spring is shallow, with a strong current, and the
stream bed is covered with rocks varying from an inch to a foot in diameter.
The water is quite cold, even in mid-summer. In July, much ot the creek
at this point was covered with watercress (,N'aat"rt'um o//id'NJ~), but
most of these plants had disappeared before the autumn vlslt was made.

8tation Two is on Pennington Creek near the Flah Hatchery. The
collecting spot, 50-75 yards below the bridge on State Highway 7, was at
the side of the stream, where it is extremely shallow and well shaded. The
bottom is partly covered with sUt, but is rocky near the edge. The current
is not at all swift compared with the main bed of the stream.

8tatkm8 Three, Four, and Five are similar, with a swlttly flowing
current, and large granite outcroppings. The stream is shallow, with
algae in fair abundance. Station Three Is at a ford about halfway between
the Fish Hatchery and DevU's Den. The latter is a recreation area at the
end of the road which leaves Highway 99 two mUes north of Tishomingo.
Station Four Is in Devil's Den, about 100 yards above the ford near the
entrance to the park. Station Five, also in Dev1l's Den, Is directly above
this ford.

Fig. 2. Pennington Creek, looking uJ)8tream from 8t&Uon Four in
Devil's Den.

Btat"'" Biz, the last staUon in Devil'. Den, ta C50-1C5 yarda below tile
ford, and just south of the formation known sa '-w'ashiDgton'. Proft1e."
There are few IIID&l1 rOOD here, but .cnne large boulders stand in the
stream.
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Stat"", Sewtt .. about 60 yards below the bridge on a section Une
road which I'UD8 weat from Highway 99, one mlle north of Tishomingo.
At tJu. station there la an l8land in the middle of the stream. On the
eut mde of the 1I1and the water .. deep and the current 8WUt, but on the
wut .ide, where the collection was made, the stream .. rocky and shallow,
and well lhaded by treu.

Btfltion SwAt 18 w_t of Tiahomingo, about 150 yards below a dam.
Here the stream .. broad, with a sluggish current, and the bottom slopes
quickly away from the bank. Granite outcroppings occur on the bank,
but do not extend appreciably into the water . The bed of the stream is
extremely mucky, with very few rocks.

Bt(Jtfotl Nine Is located a few yards below the bridge on Highway 22
at Tishomingo. It is 81mUar to Station Eight, but has no rock outcrop
pin,. on the banks.

BtG"cm Ten la below the bridge on the road between Millcreek and
Connerville. The stream is shallow with a fairly swift current. Under
the bridge there .. 811t in the stream bed, and few rocks, but downstream
about twenty-ftve feet from the bridge the bottom is rocky and rapids can
be found. Much watercress and coontail (Oeratophyllum demer3Um) is
present.

Oolleot.OM. Rocks in the stream, and occasionally leaves and logs,
were picked up and examined, and any planarians found were carefully
bl'Wlhed into a snap-cap vial containing creek water. The vials were
numbered, and kept in an Insulated Ice-chest for transportation to the
laboratory. It no planarians were found, water and vegetation were
placed In a glas8 jar for later examination (Zebrowski, 1926). On the
second trip a number of other invertebrates were collected at each station
and taken to the laboratory for identification. The temperature and pH
of the water at each station was obtained, and a sample of the water
taken tor chemical analysis. Notes were taken ot the habitat, and of the
abundance and size ot the planarlans found.

After returning to the laboratory, the planarlana were examined with
a dlI8ectlng binocular microscope. A few of the mature specimens were
then set uide for the preparation of cross and sagittal sections. The
remalning planariana were placed in the planarian culture room, and
maintained in aerated lake water at a temperature of approximately 18° C.

Planartana were found at most of the stations, but an abundance of
apectmena waa found only at Station One on Spring Creek. Both in July
and in October, sexually mature individuals were found here, as well as
lmaUer onu in varying stag_ of maturity, but no cocoons were observed
at either tlme. The temperature of the spring was approximately 15° C.
at both vlslta. The planarlans at this station have been identified as
Dllgeah fIorofoeepMJo (Woodworth) 189'l.

No 88XUally mature spec1mena were found at any of the other stations
except at Station Ten. where one sexual plaDarian was obtained. -A. very
few plaDarlaDB were found In the summer at Station Eight, where the
creek la beglnDiDg to be quite mucky and muddy, but DODe were observed
here in the tan. At Station Nine, where the creek becomes broad and
aIucKt8h &8 it approach. the river, DO worms were seen on either trip. In
both July and October, a large botUe of water and vegetation from thi8
atatIOIl was brought back to the laboratory tor later lnapect1on, but DO
pIaD&rIaDI were tOUlld ill the debrla.
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A summary of the number of planarians found, and the prevailing
environmental conditions in OCtober, is given below in Table L Reaulbl
given here apply equally well to observations taken in July, with the
exception of temperature. In the summer, the temperature at all the
stations on Pennington where planarlans were collected was in the range
of 26-27° C.

TABLE I. SUMMARY OF PLANARIANS FOUND, AND PREVAILING ENVIRONMEN
TAL CONDITIONS, PENNINGTON CREEK, ocroBm 21, 1981

Temp. Time Water Sexual
Station pH °e. of day Current- depth- Abundance maturit~

1 8.3 15.5 4:30 PM Swift 4-12" +++++ +
2 8.35 16 5:15 PM Very slow 1-2" +
3 8.3 16 4:00 PM Swift 10-12" ++
4 8.3 14 9:00 AM Moderate 6-12" +
IS 8.5 14.5 10:00 AM Swift 8-8" ++
6 8.45 15 11:00 AM Moderate 1-3" +
7 8.55 15 12:00 M Moderate 3-4" +
8 8.55 15.5 1:30 PM Sluggish 4-6"#
9 8.8 19 2:30 PM Sluggish

10 7.8 15.5 6:30 PM Swift 12-14" + +

.In l'e1rion of Itream. ulually near bankI. where planariana were found.

#Depth at which planarianl were found in July, 1961.

A number of the worms obtained at the stations below the entrance
of Spring Creek became sexually mature in the laboratory and began pro
ducing cocoons. The animals appeared to be identical in every way with
the planarians found at Spring Creek, with the exception of two quite
immature specimens which showed some of the external characteristics
of Duguia tignna. Because of their immaturity, no conclu8ioll8 can be
drawn as to their identity, but it js assumed, in view of the habitat, that
they are also D. dorotocephala..

The invertebrates found at the various stations were identified as tar
as family or genus, when possible. These results are 8ummarized in Table
n below. It will be noticed these invertebrates are quite characterlatic of
the types of habitat: swift current near springs; clear, cool, rocky-bot
tomed shallows; and sluggish, silty deeper water.

An analysts of the sodium, calcium, and potassium content of the
water at the various statiOIl8 was made, and the results are llated in
Table m.

DISCUSSION

Although planartans are widely distributed in Oklahoma, as evidenced
by their collection over the years for classroom and research purpoIM,
reports of their c1aBsltication and distribution In the state are meagre In
the extreme. Intereatlngly enough, the ear1le8t report (Hyman, 1939&)
deals with the tlrBt ffndlng In America of the Amatic genWl, BoroceU.,
in Bat cave, Adair County. Shortly thereafter Levengood (1940) pub
llabed a comparative study of the reactions and behavior of BoroceU.
americafICI and' Dtl.geaiG (=1IvplaNJrla) dorotoct,1aal4, but did not .tate
where the latter WILl obtained. An abundance of DtliJem dorotocep1WJla
bas been reported to occur in Buckhom Sprlnp, Murray County (JenJdDI,
1980), but DO 8tudy of dl8trlbution is available.
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TABLE m. IONS FoUND IN PENNINGTON CREEK W ATEIl, 21 OCToBER 1961*

Na K Ca
____S_ta_tl~o-D.I-----=p;.;:;p=m-----::....:,ppm.------:p:....:pm

1 6 2 ..7=------
2 2 1.~ ~7

3 3 2 50
4 6 2 43
6 7 2 ~

6 6 2 40
7 8 1.~ 40
8 4 2 38
9 6 2 38

10 4 2 40

-We wiah to thank Carl W. Prophet for performinlr the an.tyili.

HaWtat. An early study of the characters D. dorotocephala indi
cated that thifl species was apparently restricted to a spring-fed marsh,
such u occurs in the morainic country about Chicago (Hyman, 192~).

Later reports show that It is also to be found in cool, unpolluted springs
and creeks, and spring-ted lakes (Kenk, 1944; Hyman, 1951). The present
study confirms th18 finding. Planarians of this species were found only
where the water was clear, cool, and not sluggish. The very few specimens
observed on one occasion in the lower, silty parts of Pennington could
well have been washed downstream, for the observations at that time were
made shortly after a series of heavy rains.

Pattern CJnd coloratWn. With the exception of color, the external
characteristics of most of the specimens appeared to conform to published
accounts of D. c:lorotocephala. The small, immature individuals from Sta
UOD.l Two to Seven Inclusive were gray to grayish white in color, with
an almost white ventral surface. No pigment pattern was noUieable to
the naked eye. The planarians obtained at Station Ten, above the entrance
of Spring Creek into Pennington, were much larger than those down
stream. The pigment in these appeared to be dark gray, and evenly
distributed and patternless (granular).

Planarians obtained at Big Spring in July were a dark brownish-gray
color. After these worms had been kept In the laboratory for three months
at approximately 18° C., the pigment had assumed a yellow-red cast, and
a spotted or stellate pattern was clearly visible. In the Immature worms
which were originally gray, and remained Immature, the yellowish-red
color did not appear. No light mid-dorsal stripes were noted on any of
these specimens.

A number of planarlans taken at Stations Four, Five, and Seven, in
July, were quite green in color. Although planarians of this species are
known to be carnivorous, It was assumed the green color was due to the
antmala' having ingested some of the algae. which was abundant. How
ever, in October. at Station Seven, two planarians were found on a green
treah-water sponge. and were quite possibly feeding upon it. An attempt
was made to collect them for possible preservation and sectioning, but
when d1a1odged. they were c1almed by the current before they could be
aately placed in a vial.

BauKC,. With the exception of a recent report from Oklahoma
(JenJdDa, 1980), all earUer papers indicate that Dt&geM c:lorofocepllaltJ
sa rarely or never found sexually mature in nature (Hyman. 192~; Kenk,
1M.). A few aexual specimens have been reported from C&Ufornla (Hy
man. 1929) and PeDnaylvanla (HymaIl. 1939b). The present study show8
that, in 110m. locaUties. an abundance of sexually mature individuals of
thia apeclea may be found.
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Since sexual maturity was evident at only two stations, the quutton
arises as to what constitutes the difference in environmental condittons
between these two localities and the other stations farther downstream
where only immature planarians were observed. That there i8 no inherent
difference in the two groups, as has been proposed for DuguWJ «griM
(Kenk, 1937) is attested by the fact that many of the asexual specimens
became sexually mature under laboratory conditions.

The pH of the water can be discounted as an important factor, for a
glance at Table I will show there was no great difference in the pH at any
station. Temperature appears likewise to have little influence, although
in sexual strains of D. ttgrina sexuality can be induced at any season by
raising the temperature to 25° C. after previously exposing the worms to
15° C. for a short time (Hyman, 19U). In this stUdy the abundance of
mature individuals was found where the water temperature did not change
appreciably during the year. At the stations farther downstream, where
the water was warmer in the summer, sexuality was not evident.

Another possibility considered was the effect of water speed and
violence. Hyman (1939b) has presented the theory that D. ttgrina becomes
sexual in sites exposed to violent wave action, while in nearby spots, where
the water is quiet, sexuality does not develop. In this study, the swtftneu
of the stream, or the presence of rapids, or both, appeared to have no
effect on the sexual maturity of the worms. At stations where sexuality
was observed, the water was swift and more or less turbulent. However, at
Stations Three to Six, where there were small rapids and somewhat
turbulent water, all specimens taken were immature.

The possiblllty that one or more of the various ions in the water might
act a a determining factor was investigated to some degree. The analysll
of the sodium, calcium, and potassium content of the water at the various
stations (see Table In) gives no indication of any marked difference.
There are known to be localized Iron deposits in the Arbuckle dolomite,
where the mature specimens were found. Further and more comprehensive
analyses and experimentation might shed some Ught upon the matter,
but such could not be included within the scope of this study.

Oocoon productton. Although sexual planarians have been collected
in June and July at Spring Creek for a number of years, there i8 no report
of any cocoons having been found. The sexual worms taken from Big
Spring in July began producing cocoons during the latter part of August,
and have deposited cocoons regularly since that time. It appears pouible
that a period of adjustment is necessary before the animals begin to
reproduce sexually.

As noted above, many of the worms taken in July from stations on
Pennington below Spring Creek, became sexually mature in the laboratory.
In these worms, cocoon production began in the middle ot October, and
cocoons have been deposited every week since. Many of these planartans,
however, have not become mature, but continue to reproduce asexually.
Fission products are seen regularly in the pan.

SUMMARY AND CONCLUSIONS

1. A study was made of the species, habitat, sexual maturity, and
d1strlbution of planarians at nine stations on Pennington Creek and one
station OD its major tributary, Spring creek.

2. Dvgem dof'ofoce,1wJla was the only species found to be present.

3. Planar1aDs were found both in the summer and the tall where
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the water was clear, cool, and fairly shallow. other invertebrates observed
at these locations were typical of the habitat.

4. It is suggested that fresh-water sponges may at times be used
as food by planarians.

5. Contrary to usual accounts for this species, an abundance of sex
ually mature specimens was found in both seasons at the station on
Spring Creek, although no cocoons were observed at either time.

8. No sexual individuals were found at any distance greater than a
few yards from a major spring. The majority of sexual planarians were
within a few feet of Big Spring on Spring Creek.

7. Many of the asexual worms became sexual under laboratory con
ditions and have continued producing cocoons for several weeks.

8. The relationship between sexuality in planarians and environmental
conditions is discussed.
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