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ERRATA

MAP 1: Station labelled 2347 should be 2348 and station:
labelled: 2348 should be: 2349

MAP 2: Station labelled 2356 onm vigh® (near word "River™)
should. be 2366

Page 15, Table 3 :first entry under Kiamichi River :"24 mi E of Tuskahoma
should read "2% mi E of Albion"

Page 19, line 3 under " (b) Little River" : change station. numbers "2353,
2354 to 2367, 2368",

Data Sheet 2308 : under Notes add the following : "Of the 19 specimens
identified as Lampsilis streckeri, 7 specimens (5 complete
specimens and 2 single valves) are darker and more
poorly preserved than the others; they may represent
Lampsilis radiata siliquoidea,'




ARSTRACT |
i

Surveys  were carried out  in 1986 and 1987 by ECOSEARCH, Inc., on
behalt of the U.8. Fish and Wildlife Servive, to determine the
endangerment status of Lampsilis streckeri Frierson, 1927 and frcidens
wheeler: (Ortmann & Walker, 1912) (both Mollusca, Unionidae).

Our work revealed that Lampsilie streckeri now occurs only within a
sixi-mile reach of the Middle Fork of the Little Red River in Stone and
Van Buren Counties, Arkansas. Only one or two hundred individuals, or

even fewer, are believed to exist. The habitat of L. streckeri is in
gravel or sandy substrates in or near riffles, Its numbers and its
range have been recently greatly reduced by dam and reservoir

construction and its surviving population appears to be threatened by
unstable river flow, pollution, and another federal water project. L.
streckeri is a distinct species.

freidens wheeleri now occurs only within a five-mile reach of the
Little River in Sevier and Little River Counties, Arkansas, and in a 50—
mile reach of the Hiamichi River in Pushmataha County, Oklahoma. The
Little River population is estimated at fewer than 100 individuals and
the Kiamichi River population at between 100 and 1000, Its typical
habitat is in wmuddy backwaters near riffles. A, wheeleri has been
extirpated from its type locality in Clark County, Arkansas probably by
natural eutrophication, and elsewhere its range has been constricted by
tlooding, hypolimnetic discharge at dams, and pollution. The Little
River population is now threatened by further pollution, siltation, and
possible enhancement of hypelimnetic discharge and the Eiamichi River
population is threatened by a planned federal dam and lake construction
praject. Classification of this species as frcidens (Grkansia) wheeleri
is in accordance with the only recent monographic revision and is
believed to be correct.




I. INTRODUCT TON

This report describes the results of a status survey involving two
Far e spECies of Treshwater mussels (Mollusca, Unionidas) from
south-central United States. The survey was carried out in 19846 and
1237 by ECUOSEARCH, Inc. for the W.S. Fish and Wildlife Service under
Contract No. 14-16-0004-886-057. These mussels, originally described as
Lampsilis streckeri by L.S. Frierson in 1937, and as Arkansia wheesleri
by A.E. Ortmann  and Bryant Walker in 1912, were hoth considersed as
possibly endangered. Field work on L. streckeri was to be carried out,
as appropriate, in the Little Red River system in northern Arkansas  and
in Onion Creek and Salado Creek in central Texas and work on A. wheeleri
was  to be done in the Ouachita River near Arkadelphia, Arkansas, in the
Little River in southeastern Oklahoma and southwestern Arkansas, and in
the Fiamichi River in southern Oklahoma.

The tasks or work elements to be completed were specified in
detail in  the contract (see Appendix). They are essentially the same
tor each species and may be briefly described as follows:

(1) review availahle information regarding range, habitat, and life
historys :
(2) conduct field surveys;

() define present geographical distribution and characterize
habitats and habitat reguirements:

(4) review available information regarding the decline of the
species and degradation of its habitat, if applicable;

(3) investigate and describe current threats to species survivalj

(6) identify federal activities which might threaten each species;
and

(7) resolve tauonomic issues, i.e. for L. strechkeri re—-evaluate its
astatus at the species level and for A. whegeleri reconsider its generic
placement.

(a1 reconnal ssance survey of the entire region was done in
preparation for the contract bid. After the contract was awarded,
detailed investigations were carried out as weather permitted. These
occurred  during two  periods bhetween late August and early Uctohber in
1286  and during three periods between late June and early September in
1987. Fifty—five survey sites (listed under 49 station numbers) were
carefully studied. Colliections in the Museum of Comparative Zoology at
Harvard University and in the Strecker Museum at Baylor LUniversity were
also examined and information Ffrom other workers with local field
experiences involving L. streckeri or A. whegleri was assembled. A
proagress report was completed on March 1&, 1987 describing the survey
results up to that point, which dealt principally with L. streckeri.

The main body of this, the final report, contains two narrative
discussions, one dealing with L. sireckeri and the other with A.
whealeri, and an Appendix. Both narrative discussions are comprised of
seven sections and each section addresses one of the seven work elessnts
specified in the contract. The Appendix  contains detailed data sheelts

describing the results of work at each of the survey sites, a copy of

the contract, and copies of permits.
1
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IT. STATUS OF LAMFSILIS STRECHERI

(1Y Background Information on Range. Habitat., and Life History.

The first literature citations concerning the geographical
distribution of Lampsilis streckeri Frierson are in Frierson®s original
description of the species {(Frierson, 1927:74). There he gives the type
Ilncality as Little Red River, Arkansas and adds ‘“"UOther shells... came

from Union Eounty, Texas..." The latter locality was immediately
amended in a footnote by J.E. Strecker (in Frierson, 1927:74) to "Onion
Creek, Travis County., Teyas". Later Strecker (1731) listed "Balado

Creek, Bell County., Texas' as also containing L. streckeri.

More recently Valentine and Stansbery (1971:322) reported this
species {as "Actinonaias streckeri”) as ococwring in the Arkansas River
drainage but Johnson (1980:98, 120) concluded that that record was in
error, having been based on misidentified specimens of another species,
Actinonaias rafinesgueana (Frierson, 19327). Johnson (1980:98, 133 also
asserted that the holotype of L. sireckeri, and the specimens from Onion
Creek previvusly identified as L. _streckeri, are all actually Villosa
viber (Tonrad, 1834), a species octherwise stated to ocow in coastal
streams from southeastern Texas (Buadalupe River) to North Carolina
{(Cape Fear River System). Johnson  {(p. 183)  provided excellent
photographs of the holotype of L. streckeri and of specimens from Onion
Creek and cited another locality for L. streckeri {(as "WVillosa vibexw"),
viz. Archey Fork, Clinton, Van Buren County, Arkansas.

Most  recently Gordon and Kraemer (1984:99-100)  reviewsd the
literature on L. streckeri, cited the Little Red FRiver and Union Creek
localities as auwthentic and the Salado Creek locality as unconficmed,
restricted the type locality to Little Red River, Clinten. VYan Buran
County, Arkansas, showed that L. streckeri is probably distinct from
Viltlosa vibex, and suggested that L. streckeri may now be extinct.

The only other site-specific information available is a record of
several live L. strecheri from the South Fork of Little Red River, 759
vards below its junctian with Archey Fork in Clinton, collected by Drs.
Mark Gorden and John Harris in 1984 and again by Harris in 1985. These
records were supplied by the Arkansas Natural Heritage Commission and by
the Fhiladelphia Academy of Natural Sciences.
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No specific information about the habitat of L. streckeri has been
published. BGordon and kKrapmer (1984:99-100) pointed out that all of the
records are  from upland  streams, however, and that such habitats are
characteristically rocky and with fairly rapid cwrent.

No information has been published about the life history of this
SpECLes.

(2} Field Survey Results.

Freliminary reconnaissance had indicated that, among the Largest
tributaries of Little Red River above Greer's Ferry Reservoir, the
Middle Fork appeared to be the most productive. The Middle Fork has
continuous water flow in  lower reaches even during dry summers whereas
Archey Fork and Souwth Fork recede to a series of unconnected pools.
Further, fishermen reported that live mussels are spometimes seen in
Middle Fork but not in other tribuotaries. Initial Field work was
therefore concentrated in Middle Fork and 21 survey sites there were
intensively studied (see Map 1). A diversity of mussels were found at
some sites but not in others. This reinforced out hypothesis that
constant  flow was necessary for L. streckeri {(discuseed below), but for
completeness  one site near the mouth and another a few miles upstream
irn both Archey Fork and in South Fork were also carefully examined. A
brief inspection was also done in 1984, in company with Dr. Bordon, of
the site below the junction of Archey Fork and South Fork which yielded
L. gtreckeri to Gordon and Harris in 1984 and to Harris in 1985. No
live mussels waere found there. The area has now been grossly altered by
torrential episodic floods and L. streckeri is believed to now be absent
there. Below this point the river is backed up from Greer®s Ferry
Reservoir.

A summary of same of the results from these studies is glven in
Table 1| and complete results are given in Station Data Record sheets in
the Appendix. ALl  of these sites except one (Station 2305, a poold
contained both riffle and pool habitats.

Although improbable on zoogeographic and scological grounds, since
L. streckeri had been reported from Onion Oreek in Travis County and
Balado Creek in Bell County, both in central Texas, those reports
reguired evaluation. These localities are both more than 600 miles away
from Little Red River, are in separate GBulf of Mexico drainage systems
which are not connected with that of Little Fed River (White River
Mississippi River drainage) and represent low-gradiant habitats rather
than the generally bhigh-gradient of Little Red River tributaries.
Further, we cbserved that both Onion Creek and Salado Creek are heavily
managed and as confirmed by colleagues, access is difficult and often
impossible because of  landowner restrictions. We did manage to search
one site in Salado Creek (Station 2372) and  one near its outlet in
Lampasas River (Station 2371) but the resulis wers ifnconclusive.

Fortunately, however, excel lent pholtagraphs of  specimens on which
Frierson and Strecker based their 1977 record from Onion Cresk have been
prutdal i stued (dohnson, 19800, other specimens of "Lampsilis streckeri”
Presumably  ddentified by Strecker are available in the Strecker Fusewn
at. Baylor University, and other esperienced collectors have recenlly
searched  both regions. The photographs  in Johnson (19280, plate 17,
figures 7 and  8) show two single valves from immatore specimens which
raesemble  Lampsilis bracteata (Gouwld, 1855) & somewhat similar  bot
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distinct species occuring in  central and southern Texas. The two
specimens in  the Strecker Museum originally identified as L. sireckeri
are from  the North Fork of the FBosgue River at Highway No. & near
Iredell, Bosque County, Texas (8M 6467 and from  the Colorado River at
Austin, Tewas (BM 5145 A, R) and both are L. bracteata. Finally, both
Dr. Raymond W. Neck and Mr. Joseph Bergmann have collected mussels in
Union Creek and have found only L. bracteata there. The latter
gentleman has also loaned me a specimen which he collected in Onion
Creek, and it is L. bracteata, not L. streckeri. Mr. Hergmann has also
nat found L. sireckeri or L. bracteats in Salado Creelk in Hell County or
in the Lampasas River. He has collected L. bracteata in a different
stream  bearing  the name Salado Creek, however, a creek which runs
through San Antonio in Bexar County, Texas. It seems possible that
Strecker’s Salado Creek record may have been based on L. bracteata from
the Bexar County stream. At any rate, since there is no evidence that L.
gtreckeri even occurred in Onion Creek or in either of the two Salado
Creeks cited, those records for L. streckeri should be discarded.

(5 Range and Habitat.

Owr  swvey has revealed that although none of the sites which had
been reported to harbor Lampsilis streckeri now support that species, a

remnant population still survives. The populations reported from Texas
apparently never sxisted, since their presumed occurrences were based on
misidentified specimens of another species. We copcliude that L.

strechkeri was, and is still, restricted to the Little Red River System,
(White River Drainage) in northern Arkansas but  that most of its
papulatiecns there have been extirpated because of flooding at Greer®s
Ferry Reservoir and because the cold hypolimnetic discharge from the
Greer’s Ferry Dam has altered the downstream ecology such that the 1ower
iver cannot support L. streckeri. Among the tributaries above Breer’s
Ferry Reservoir only the Middle Fork Little Red River appears to have
sufficient year round flow to support L. streckeri, and that is probably
the only stream where the species now existe.

Our data indicate +that Lampsilis streckeri now occurs with
certainty only throughout a 2.2 mile reach of Middle Fork Little Red
River in Van Buren and Stone Counties, é@rkansas, This reach extends

from a point 0.5 mi SE pof Lydalisk in Stone Cownty {(Station 2312 to a
point 3.3 mi N of Shirley in Van Buren County (Station 2315). Without a
meter by meter search of the river, which was impossible under this
contract, the precise wpstream and downstream limits bevond those cited
cannot be stated definitely, but bases do exist for plausible estimates.
We estimate that the upsztream limit may be about Z.6 mi NE of Arlberg
near the mouth of Meadow Creek, indicated at the top of Map 1 near the
ward  "old", because that dis  the only point where sudden ecological
change occurs  (increased flow) between Lydalisk and Arliberg. RMNear and
above Arlberg the river recedes to form a series of isolated pools
during dry summer months and we are convinced that this is inimical to
L. streckeri survival. We further estimate that the lower limit may be
about 2. 7 mi N of Shirley near the mouth of Ticlk Cresbk {(on the cast
side nf Middle Fork about halfway between Stations 231% and F3I48) Since
that dis the point at which the greatest probability exnists Jor
stbstantial  ecological  change (pellution) between Station  231% and
Simking Foint. From Simkins Foint to the vicinity of Shirley, although
emplty mussel shells of  several species were faivrly common, no l1ive
mussels of any species occuwrred. This is indicative of past or present
pollution.
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In summary, L. streckeri has been demonstrated to occur in a 2.2

mile reach of Middle Forlk Little Red River, and we believe it likely
that it ococurs beyond that reach about 2.9 miles upstream and ahout 1,3

miles downstream. Tts positively established range therefore spans 2.2
river miles and its probable range spans 6.0 miles.

The five living specimens of Lampsilis streckeri which we found all
occurred in riffles (Stations 2312 and 2315, 4 specimens) or at the edge
of  a riffle (Btation 2349, 1 specimen). #An in sity empty shell of L.
streckeri also ococwred in & riffle (Station 230&6) and the live
specimens previously found by Bordon and Harris in South Fork also
prowrred in a riffle. Substrates occupied varied from coarse sangd to
muddy sand and water depths varied from about 0.2 M to ©.4 M. All of
the sites vielding live specimens were in reaches of constant water f1ow
These attributes are consistent with a need for the large dissolved
oxygen concentrations which cccur in riffles . 0OFf course shallow reaches
in amall streams are the first to dry up during drought, mussels in
such riffles would be stranded, and mussels in nearby pools would be
denied well-oxygenated water. This appears to explain why L. streckeri
does not live in reaches where average flow is so low that summer
no—flow situations take place.

Associated fauna included eight other mussel species at one site
(2215, +ive other species at another (2312), and no other species at a
third (234%). The latter occcurrence may be anomalous, however, hecause

rare mussel uspecies ordinarily ococur  as elements of species—diverse
mussel communities. See Figld Data Record sheets for correlations.

Hame life history data are available but  much more, especially the
identity of the fish host, remains to be determined. Two female L.
streclheri  were seen  at Station 2318 on October 4, 1986 and both were
gravid. The topographic anatomy of one was examined and it was observed
that only the posterior halt of the outer gills was marsupial; that 21
swollen, cylindrical ovisacs were present in  one marsupium; that the
marsupium in each demibranch was bordered ventrally with black pigment,
and  that the glochidia were purse-shaped and without stylets. Al of
these features, including the approximate size of the glochidia, are
generally in agreement with those of Lampsilis radiata siliguocidea.

In addition none of the specimens collected by Dr. Harris on July
249, 1985 were gravid, and therefore all of the dates relative to
gravidity are also in agreement with those of L. r. siliguoidea. That
species  ordinarily becomes gravid in August and retains glochidia until

the following June.

Studies which seek to determine the hoslt fish for L. streckeci
might begin by testing some of the fishes which serve as hosts for L. r.
siliguoidea (see Clarke, 1973 and some of the {fishes which are endemic
ta Little Red River.

4. Fopulation Declines and Habitat Degradation.

Little Red HRiver, the original Lype area of |lLampsilis streckeri,
has  been severely disrupted by  the imposition of lentic conditions
caulsed by the creation of Greer's Ferry FReservoir and by hypolimnetic
discharge from  the Greer®s Ferry Dam which, according to souroes, has
marbedly chilled the river below the dam.
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Upstream tributaries of Little Red River have also been iopacted.
Evidence discussed above pointe to the conclusion  that pollution may
have extirpated L. streckeri from the Middle Fork in the S9-mile reach
above Shirley, in Van Buren County. The occwrence of empty shells also
indicates that L. strechkeri previousliy existed in Middle Fork froam
Arlberg downstream for  about 1.5 miles in Stone County and that its
population there has recently been killed., Reduction in {flow during
summer periods appears to be the proximate cause but  the ultimate cause
is  uwunknown., The land arpund wupstream Middle Fork still appears to be
well forested and faulty land management, although a probable cause, is
not  an obvious  oane. Torrential +lopods seenm also to have fatally
disrupted the mussel’s habitat in South Fork helow Clinton, Van Buren
County. Again, the cause for an unusual pertubation Gf it is unusual)
it wunknown, but it may alsc relate to excessive lumbering operations in
the watershed.

G Present Threats

Fortunately the reach of Middle Fork which supports Lampsilis
streckari is not easily accessible. The old wagon trail which parallels
the river above Shirley is impassable between Simkins Poinl and Lydalisk
except by a four wheel drive vehicle and the land is also posted. The
population is very smali, however, probably containing only a few
hundred individuals or possibly even fewer, and it appears to be
decreasing. FThis remnant population is also restricted to a short reach
af a single river and it is therefore susceptible to esxtirpation from a
5ingle poliution event. In ow opinien, therefore, Lampsilis estreckeri
is critically endangered and prompt remedial action will be necessary to
save it from extinction.

. Federal Activities

A landowner on the west side of Middle Forl opposite Simbkins Foint
intformed ws that Gray  Corps of Engineers personnel traversed his land
and carried out a reconnaissance of the area harboring L.  streckeri
dur-ing the summer of 1987. This may indicate that a water project there
is being contemplated, and such an activity would surely result in the
extinction of the species.

The presumed pollution from Tick Creek, if it exists, also severely
limits expansion  space available for the L. streckeri population. 1f
Middle Fork was unpoliuted in the reach between Tick Cresk and Shirley,
the area of suitable habitat +for L. streckeri would double. Such
pallation might vielate federal and/or state laws.

7. TJarongmic Considerations.

The taxonomic status of Lamp=silis streckeri was discussed in our
Frogress Report but restatement of some of the points  and addition of
cthers is appropriate here.

A series of shells presumed fto be L. sireckeri was collected {ram
Station 2IZ0B/2311 i.e. within the vicinity of the type locality of that
SPECLES. the shells shawed moderate variability in ray pattern (see
photograph  supplied with Frogress Report) and several  of them showed
great eimilerity to  the photograph of the holotype of L. ztreckeri
published by Jobhnson (1980, plate 17, figure 6&). We were therefore
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convinced  that those SREClmens, and  other comparable speclmens feom
cther stations in the Middle Forl, were conspecific with the haol otvpe of

L. sireckeri. OAs reguired by this contract specimens were sent Lo ot
authorities (in this case to De. JL R, Burch  at the University of

Michigan  and Dr. arthuae £ Hogaon at  the Arademy of Matur al bHoiences,
Fhiladelphia) for  their vpinions of their identity based on COomparisans
wWith museun  gpecimens availabl e to them. Both workers have concladed
that ow specimers are Lampsilis streckeri.

Some previous authors, howsver, have questioned whether or  not b«
stirechkeri is a digstinct species.  Johnson’s  (1980) proposed synonymy of
L. streckeri under Villosa villogsa has already been discussed and has
bean judged to be ErroneoL s . Later Goardon and Eraemer (1984) concluded
that L. streckeri is clogely related to, and parhaps identical with,
Lampsilis reevelana (Lea, 18%2). They also provided & wseful tahble of
comparative behavioral and anatomical teatwes of L. reevel ana, L.
Fadiata siligucidea {Barnmss, 1823 and L. ventricosa (Rarnes, 183240,
Hased on our material of L. streckeri which includes a re ared, fined
and alcohol —preserved gravid specimen, and information from the paper by
Gordon and  Eraemer (1984) and from other souwrces,  a tabular character
comparison of L. streckeri, L. reeveiana, and L. radiata siliguoides has
been assembled (Table 2). .o ventricosa has not beorn included hecause
it is not cleosely related to k. streckeri and is  irrelevant to the
problem being considered hara),

The evidence presently available indicates that Lampsilis streckeri
is probably a distinct species related both to L. r. giliguoidea and to
L. reeveiana. L. streckeri shares general morphological similarities
with both of those species but it achieves a much smaller mauimum size
tham typical L, F- giliguoides. Witk L- t. giliguoidea alone it Ghares
a similar  pattern of eezual dimorphism  and similar "eyespots” on the

martle, With L. reeveiana alone it shares similar mantle pigmentation
and similar ecology. Its wunigue features include the Characteristic
nature of its pericstracal Faye (wavy, with chevron- like spots o with

narrow  cross-lines oriented in ribbons) which can be seen in Many
specimens, its nacre color (grayvish in many apecimens), and the shape
arnd rumber of a[Leessory processes on the "tail" of the mantle flaps.

Both J. B. Burch and F.I. dohnson have recently  informed me that
they also consider Lampsilis streckeri probably to represent a distinct

sphecies,

Buestions regarding the generic placement of L. strreckeri have alsno
recently arisen. Haas (1949:438) placed it in the genus Ligumia,
Valentine and Ltansbery (1271232 placed it in BABetinonaiss, Johnson
(1780:98) placed it in VMilloss and several other authors placed it in
Lampsilis. This divergence of oapinion probably  occurred because Living
OF properly preserved material wacs tnavailable prior to the collections
of Gordon and Harris (1964, 1985) and those of the present suwrvey.

There  can be no doubt: Lo streckeri iz & Lamnpsilis,. The major

structural differences betwoasn the genera cited above involve characlers
of  the mantle flaps. The mant]e tlaps  of L. slreckeri agres clogel v

with those of L. radiata radiata, 1. r.ogiliguoidea, and L« ventricosa,
They are guite difierent from the mantle configuirations of +he Epecieg
o Ligumia  and Yillooa, fl1 Actinonaias, in fact, lack mantle Tlaps
entirely and, unlibke spreies of  Lampsilis, Lhey do not exhikit vhv i ol




Table 2

Character
L. reevelana,

Comparisons of
and L.

L}

r.
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Character Le streckeri L.r. giliguoidesa

1. Up to about 80
mm long and

fairly thin.

General
shel1l
morphology

Feriostra-
cal yrays

2.
wavy, and in
S0OMe Speclimens
with chevron-—
shaped spots
or with rays
like ribbons
cross-lines.

of

Grayish to
whitigh,
slightly
iridescent.

Females broader
posteriorly and
more aevenly
rounded poster-—
iorly than
malesy not
emarginalte.

dimorphism
in shell

Inconspicupus
but visible on
outside %
of mantle.

"Evespots”
on mantle.

Narrow and wide,

inside

Up to about 8O
mm long, fairly
thick to thin.

Marrow and wide
and principally
straight. With-
out chevron—
like spots and
without rays
like ribbons
cross—-lines.

of

Whitish,

slightly to
moderately
iridescent.

Females broader
and more infla-
ted posteriorly
than males:
post—-hasally
emarginate in
many specinens,

Iinconspicucus,
visible on out-
side of mantle
only.

Up to about 140
mm long, fairly
thick to moder-
ately thin.
Narrow to wide
and principaliy
straight. With-
out chevron-
likke spote and
without rays
like ribbons of
cross—lines.
Whitish,
slightly to
moderatel v
iridescent.
Females broader
posteriorily
and more evenly
rounded poster-
iorly than
males; not
emarginate,
Inconspicuous,
visible on ouwt-
side and inside
of mantle.

6. Mantle Uniform dark
flap aray on outer
pigmenta- suirfacey; small
tion. pigment spot

neayr "tail'.

Uniform dark
aray on outer
surtace; con-—
splcuous large
pigment spot
near "tail®.

o f About 5

triangul ar

Al i O
pra-

7o "Tail®
mantle

9-10 long pa-
pillae provide

Variegated,

many pigment
spots on outer
surface; conspi-
venks pigment

spot near "tail",
1G-2¢ long pap-
illae provide

flap. cesses provide flaring tail wikth
flaring ARNER ANCE ., tringed, flaring
appearance. ApPpearance.
8. Fcoloogy Irm upland Inm upltand In lakes & rivers

streams, prip-
cipally ritfles.

streams, prin-
cipally riffles

ot all sizes, vory
oare in riffles,
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sexual dimorphism in the shell. In L. streckeri shell sexual dimorphism
is well developed and is in full agreement with other species of

ITI. S8TATUS OF ARCIDENS WHEELERI (sAREANSIA WHEELERI).

€1 Background Information_on Range. Habitat, and Life History.

1 was originally described as Arkansia wheeleri by
trtmann  and Walker (1212)  and ite type locality was ariginally
designated (loc ¢it) as  "0ld River, Arkadelphia, Arkansas", Later,
Wheeler {(1918:116) published a map showing that 01d Fiver corresponds to
what is now an interconnected series of narrow lakes which extends from
a point about I.9 miles NE of, to a point about 2.2 miles NNE of, the
center of Arkadelphia, Clark County, Arkansas, i.e. from 34 09°40" N and
F3 017°91"W to 34 08°55"N, 95 02 456"W. Wheeler {(p. 121) also gave
Duachita River below Arkadelphia as another locality for A. wheeleri but
sald that it was rare there.

Arcidens wheeleri

Subsequently a few other authors reported sites where f. wheeleri
occuwrred,  Ortmann (1921:141) reported that he had received, from Mr.
D.K. Gregor of Fulton, Missouri, "a single dead shell in fair condition®
of A. whegleri collected in  the Kiamichi River at Antlers, Pushmataha
County, Oklahoma. isely (1925:5568) confirmed the existence of A,
whaeleri in the Hiamichi and reported that he had collected it there in
1910 at Tuskahoma, alsec in Pushmataha County. Frierson (1927:21) gave
Arkansas River as an additional general locality but without specific

date.

No  Ffurther occurrences were published for many vyears, not until
Valentine and Stansbery (1971:4) again reported 6. wheeleri from the
Fiamichi, at Spencerville Crossing, 1 mile 8 of the bridge at Oklahoma
Highway 93, 8.5 miles NE of Hugo, Choctaw County, Oklahoma., (That
locality has now heen fleooded by recently—created Huno Reservoir).
Later Johnson (1980:120) added another A. wheeleri locality +rom
material in the University of Michigan Museum of Zoology, viz. Little
River, White Cliffs, lLittle River County, Arkansas, and Clarke (1981:81)
added yet another locality from specimens in the Ohio State Univerasity
Museum of Zoology, viz. FKiamichi River, 1.2 miles B8F of Clayton,
Fushmataha County, Oklahoma ceollected by D.H. Stanshery in  1971.
Finally, +rom information supplied by the Arkansas Natural Heritage
Frogram and J.L. Harris (pers. comm.}, ore more locality for A. wheeleri
may be listed, viz. Little River, 4 miles MW of U.S. Highways 5% and 71
crossing of Millwood Lake, Little River County Sevier County boundary,
Arkansas collected by Gordon and Harris in 1983 (several fairly old,
empty shells).

Information about the habitat regquirements of A. wheeleri was
available from three sources. Wheeler (1218:112-113) wrote as follows:
TU0Old River!, the type locality of the genus Arkansia, is really an "o
bow"  lake, a former channel of the Cuachita and it is still connected
with it by a small creek which doms not appear to dry WE in summer . e
muuth  is about two miles north of Arkadelphia on the left bantk ., almost
lost in a dense and a difficultly passable swamp. Here, and for a mile
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or more  upstream, 0O0ld River is deep and rather wide, with a very
sluggish current. Im this habitat are found very large specimens of
Anadanta suborbiculata Say. which are of great beauty, and the largest
specimens of Arkansia wheegleri Walkter anmd Ortmann. One af the latter
measured 109,250 by 87 by 98 mm. In the summer "Half-Moon Lake”, the
upper channel of Old River, is set oftf by the subsidence of water on the
sand bars, and through the narrow creel which connects it with its lower
O EE ., it is quite impossible to navigate even a small canoe., Young
Arkansia are found in bthe shallow waters both on the sand bars and muddy
bottoms, but like other anodontine species, they prefer the oozy mud of
the river margins where there is little or no current. So far, the most
patient effort to secuwre gravid females of this new genus have nopt been
successtul,  the bhreeding season  heing winter. and the localities just
described being almost inaccessible at this season.” In the same paper
Wheeler cites some 43 other mussel species which also occwr in 0ld
Hiver, but their relative abundance is not described.

Isely (1925:356) reported that the specimen of A. wheeleri that he
had found in the Hiamichi River occurred with several other species, all
of which live "in side channels and bends of the river with mud bottom,
water 2-3 feet deep, no current’. Unfortunately it is pot clear
whether the A. wheeleri came from a side channel or a bend. Bther
species found in  those two habitats taken together, in descending order
of abundance and using modern nomenclature, are: Amblema plicata (55),
Lampsilis ventricesa [sic, probably satural (20), Actinconaias carinata

(187, Fusconaia flava (14}, Tritogonia verrucosa (14), Buadrula

pustuloss (i2), Ftychobranchus oeccidentalis (%), Fotamiluse purpurata

(8}, Obaovaria jacksoniana (3), Toxolasma parva (1), Anodonta arandis(i},
and Anodonta imbecillis (1).

Dr. C.M. Mather informed me that he had Found a live specimen of
f. wheeleri in a small, muddy backwater close +o a riffle in the
Fiamichi River. He also accompanied me to that site and to several other

locations in the Fiamichi. At each of those locations, and at other
locations later visited by me alane, a search was made +tor these muddy-
backwater-near—-a-riffle habitats and such  sites were intensively

sampled, with gratifying results.

No direct information is available about the life history of A.
wheeleri, but based on its systematic classification some assumptions
are justified. Like it congener Arcidens confrasosus (Say, 1829 and
ather members of the anodontine Tribe Alasmidontini, A. wheeleri is
probably & long-term bresder (i.e. becoming gravid in the fall and
discharging glochidia in the spring) and has glochidia which possess
stylets ("hooks") and which attach te the fing, tail, or scales of a
+ish. The fish host is unknown, but futwre investigations which seek to
establish its identity should probably begin by testing those fishes
which are known to be hosts for AL confragosus, 1.2. the Amnerican eel,
gizzard shad, rock bass, white crappie. and AFreshwater drum. For
further details on 4. confragosus see the monographs hy  Jolnson (1980
and Clarke (1981).
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Field Wori.,

buring this swvey 20 field stations were carefully searched  for
fAreldens wheeleri. These included thres in bhe Ouachita River in Clari
and  Hot  Springs Counties, Arkansas; 15 in the Little River and its
tributaries in  Sevier and Little J3iver Counties, Arkansas and in
MeCurtain County, Oklahomay and 12 in the Kiamichi River in Choclaw arid
Fushmataha Counties, Oklahoma. It was believed that the DOuach:ta H1iver
did not merit dqeographical ly extensive investigation because ite fauna
Bas been suwificiently well studied to indicate that, except pnossibly for
one  site near the type locality (Station Gy discussed below), A.

wheeleri no longer occurred there. Our major efforts were therefore
directed toward searching for A« wheeleri in  the Little River and the
Fiamichi River Systems. See Maps Z and I for site locations in those

Fiver systems,

Bome of the results of ow work are summarized in Table 3 and
complete details are given in  the Field Data Records in the Appendisx.
We are happy to be able to report that Argidens wheeleri still occurs as
a healthy but rather small and diffuse population in the Fiamichi River
and as a very small population in one short reach of the Litile Hiver.
It has apparently been extirpated from the UOuachita River ez
Arkadelphia, Arkancas. These tindings and others are discussed below.

S Range and Habitat.

Uur survey revealed that Arcidens wheeleri has now been extlrpated
from ils type locality and that, as already deduced from previous
studies by Gordon and Harris (pErasonal communicationy, it is proabably
also absent from the Ouachita River in the vicinity of Arkadelphia,
Arlkansas., We also determined, however, that a ws@mall popul ation of A
=2leril  does 2nist  in Arkansas, 1.e. i the little Kiver from the

Oklahoma—-Arkansas boundary to about % miles past of that boundary. A
e attenuated  but alarmingly sparse population also QLS 1noan
approdimately S0-mile reach of the Kiamichi River in Oklahoma from a
point about 2.9% miles £ of albion downstream to a point about 1.5 miles
N of Antlers, all in Fushmataha County.

The habitat of A, whoelerl  is typically in waddy coves or
backwaters adjiacent to riffles, o at the least close to areas o f
maderate to rapid current. This habitat ie not  ordinarily sought owt
tor detailed study by most malacologists, probably because sandy shoals
have besn traditionally regarded as the most productive sites.  Although

previous  authors had stated thal muddy side channels, river bends,
and  oxbow  lakes are the habitats from whence A, wheeleri bad been

coliected, it was the more precige  observation by Dre, Mather, that a
Living specimen which he had seen vsccwrred in a small, muddy backwator
close to & riffle, that led to ow  wnosual success in finding A.
lari. Within the 50-mile reach 4rom the Albion aresa to the Antler
areda, on aevery pocasion aftter a muddy—backwater-nea-a-ri<fle habitat
was Iovcated and intensively searched, Arcidens wheeleori wao found. Thiws
indicates that the popul ation, although sparss, is probally continuous
i suitable habitats thiroughout 1te  S0-mile range. Buch  habitabs are
estimated tn ocoupy somwhere between 1000 and S000 sguare meters per
Lingar mile. The aver age ggpulatimn density of A. wheeleri is eclimated
att about 2 to 4 per 1000 M These figures lead to an approximate Lotal
posulation  sstimate in Fiamichs Hiver of only hetween 100 &

individuals,

3

1ol 1000




TABLE

Summary of Some Data from Fleld Studies in the Ouachita,

i ey and Fiamichi Rivers, o
frcidens No.o of otiher
Deg. Sta. wheesleri Unionid Spp.
N Mo . Location Halii tat present Alive Alive/Dead
e BUACHITA RIVER GYTERM, HOT SFRINGS % CLARE COUNTIES, AREANSAS
1 AN Ouachita R near Muddy backwater Mo 7 1%
Friendship nr. channegl
& 2251 "Old River", Muddy, polluted Mo 0 G
type locality
3 2352 Duachita R 2 el Muddy cover off N 17 18
ME of Arkadelphia main river
L ETTLE RIVER SYSTEM,  OELAHOMA AND AREANSAS e

1 2368 Little K. 4 mi Slackwater, mud  Na o 0
N of Millerton bottom

2 TS 8 'R mi Rittle & pool No 2 &
NE ot Garvin

T Y ! "R mi S5low currant, fdeo = 2
M of ITdabel mainly mud

4 2EEY " 2 mi Medium current, o 7 8
N of Goodwater sand % mud

5 2EG4 " 0.3 ma Nr. mouth of MNe 10 10

HEGDR W of OFE-9R bound. trib.mud % sand

&H o 23EE " Y0l E mt Muddy baciwater 2 alive i1 id
E of OE-AKR beound.

FoRELC H Gl 7 mi Barclkwater, 1 alive 12 1
NE of OF-AR bound. mud % sand

8 2759 " "0.% mi Straight channel, No 0 5
E of OFE-6R bound. cs. Oravel

% RELT " "5 mi fr. creek, mixed No i A
E of E-AR bound. hab..gravel % mud

100 2565 " O3 mi Cwrrent vo slow, RNo ] s
S oot Horatio gravel % mud

11 2353 ' " mi Medium current, Men = 11
NE of Allesene gravel & mucd

2381 Mawuntain Run Fl. Cruryoent slow, Mo & 13
7.8 mi E. oof meled %ogravel -
Brokern Bow

o 2344 Oxbow Lake, 0.4 mi Shagnant, Mo i =

W oof OkE-AR bound. desdfalls % oud
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The situation in Litile River is more complex. Above Fine Creek
Reservoir the river appears to be too small to support A. wheeleri. For
aboul 320 miles helow the Fine Uresk Reservoir fthe river is strongly
intluenced by hypolimnetic discharge from  the reservoir dam and dead
muEsel beds are  abundant in that reech. Surprisingly, no  deleterious
downstream effects  {from the Broken Bow Reservoir  on Mountain Forl were
evident, and near ilts confluence with Mountain Forl: the faunal diversity
in Little River shows marlked improvement. A few miles Ffarther O, Near
the Oklahoma-Arkansas boundary (Stations Z354, 3621, mussel commurities
are seen which appear to be almost natural, i.e. whichk are virtually
unafftected by anthropogenic pertubations, Sadly, & little farther
downstream, at a point about 5 miles sast of the state boundary, mussel
diversity crashes again. This is believed to be caused by pollution
which pericdically enters Little River at the point where the upshream
end of the "old channel” begins, and which originates from Ralling Fork
Creek. About 19 miles below that point (Station 23I53) diversity begins
to recover again, but immediately bhelow Station 15 the water backs up
from Millwood Reservoir, lotic habitats give way to lentic, and riverine
mussels such as Arcidens wheeleri cannol persist.

In summary, Little FRiver supports healthy large-river mussel
communities only in the reach which extends from the state boundary to
about 5 miles east af  Lhe houndary . Within that reach the
muddy-—-backwater-near-a-riffle habitats which are epssential for Broidens
wheeleri were found to be well developed in the half-mile reach
extending from 0.2 miles east, to 0.7 miles east, of the state boundary
in Arkansas and this is where A. wheeleri was found. It is possible that
A. wheeleri also occuwrs in other suitable habitats downstream to the
vicinity of the upper effluent oubtliet of Rolling Forl Creeb., for a total
distance of about 5 river miles. Tty population size in Little River is
probably less tham 100 individuale.

It is interesting to note that the sites which yielded B. wheeleri
alsa  harbored a rather large diversity of mussel species.  Numbers of
living species varied from eight to 14 (nean 11.6) and  whan SREC] ey
represented only as empty shells were added in, the totals ranged from 9
to 22 {mean 13,60, The epecies moslt commonly associated with A.
whegleri was Amblemns plicata (Say), Followed by Buadrula pustulosa
(Leal), Actinonaiss carinata (Farnes), and Potamilus purpurata {(Lamarchk).
Yee Field Data Records for details.

4, Decline of Species and Habitat.

(&) Ouachita River

0ld River, the type locality of Arcidens wheeleri, is now
apparently devoid of mussels. In 1986 the lowermost lake of the series
in O0ld River, which Reverend Wheeler had described in 1918 as a pristine
ard marvellously prolific mussel habitat, presented a  tragic  aspect
indeed. A large tract along its south side was pow a dump: expanselve
pliles of  trash littered the shore and ertended far into  bthe water and
2 was  covered with s thick, outly  scum liberally

the entire water surfacs

sprinkled with floating cans, rotting garbage, end otder debris, In |
the site had undergone partial  resktoration but the water was o+ill
obviously unfit  for mnollusks o for malacologistes. The wppermost
lake also exhibited gpollutios scum bot since it did  not Cover




the whole surface, art effort  was matde  to Find mollusls., We found
rothing, not even & fragment.

Although such gross peollution produces an envicronmental catastrophy
itoshoutd be pointed out that natuwral eutrophication would pirabably have
heen sufficient o drive most mussels, including frcidens wheeleri, to
extinckion in 0ld River. I Wheeler’s time some current was still
apiprarrant, sandbars still existed, and abowt 4% species of mussels  1ived
in  bthat ssriss of river-labkes, Old River is now @ chain  of muddy,
atagnant, semi-iscolated pools, without any currente, and these pools are
obviously untit for any mussels ex
which can endure deep mud and low dissolved oxvgen.

The situation is not hopele . however. A large portion of the
original fauna of 0ld River appesrs to have persisted in  the Largs,
muddy cove at  the edoe of the Uuachita River (8t 2

ation 2353 into whiah
the northern outlet  of Old River still discharges. Al though that oo Vg =
doess not now harbor 6. whes "1 it does appear to be epoologically
sWlitable for it, and the cove mioht serve as  a satisfactory site for
transplant efforts involving A. wheeleri i+ such an activity is desmned
desirable. In addition, a federally-listed endangered s ] e,
Lampsilis orbiculata  (MHildreth), now lives in that cove and  the
site dessrves fedasral protection on that score alone.

i

It should also be poeinted out  that the Ouachita River has now been
impacted by several hydroelectric dams and artificial  lakes. HRecent
Ftu]d work by other  collectors  and by us, have failed to find A.
N i within its historically-documented range  there, i.e. in the
VJUlhltw ot  Hriadelphia. It is possible that the apecies ooours
elsewhere in the Ouachita River System or in other river systems nearby,

but such an edbensive search could not be done under this contract,

(1} Little River.,

o Field work wwr that sxtensive beds  of old, dead mussel
shells containing many speoies oocur  at sever sites below Pineg Oreek
Reservolr (e.g. at stations Sk, 23540, 2A67, and 23683, We bhelieve
that this was caused by cold hypolimnetic discharge from Pine Dresk Dam.
The living mussel fauna there is  restricted principally to a very few
old  surviving specimens  of Asblems plicata (& particularly hardy
species) or of a few very voung ﬁpecimwnm which apparently represant the
first  tentative stages of new  community reorol tment following a orash.
Fluch  farther  downstraam, field work by Sordon  and Hareis in 1983
reveal ed ssveral old  enpty shells of 4. wheeleri in Little River at a
site 4.0 miles MW of the U8 Highway S9/71 crossing of Millwood Lake in

Lttle  River County; Arkansas.  That site was revisited by us (Station
Y. Tt is mow in the early recovery phase fallowing recent
dﬁvaatﬁflnn beliesved to be pollution emanating from Rolling Fork Creek.
A. wheeleri doess pobt now occur there nor at cbher sites below the  mouwth
uf Rolling  Fork Greek studied during this survey. Aocording to other
local souwrces  the pollation in Rolling Fork Creek is from a crecsote
(N Tor Tae Tl prl st located i o near  Defluesn i Sevier Count Ly
MArbkansas.

nept for those few species of Anodonta

-
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I'n addition o the harmful influence just mentioned, two other
GO CRE o ¥+ possible ernvironmental damage also exiet.  Sewage
pollution from the city of Idabel, MeCurtain County, Oklahoma i said to
have been discharaged into Mud Cresk which in tuen flows into the Little
River, but  this has been deemed a hazard to health and is now under
litigation. A gravel dredging operation was  also observed by me In
August, 1987 in  the Little Faver north of  Goodwater, McCuwrtain Lounty.
Both of these harmful activities affect the Little River only a short
distance upstrean  from the short reach where Arcidens wheeleri stilid
manages to survive, and both activities should be curtailed.

) Fiamichi River

Except {for the lower portion of the river which is now {looded by
Hugo Reservoir, and  the reach between that reservoir and Red River, the
Fiamichi River is  in remarkably good condition and its unigue fauna,
which includes Leptodea leptodon (a candidate species tor possible
endangered status) and many other species in addition teo Argidens
wheelery, is still healthy. No negative effects from discharge of
Clayton Reservoir through Jack Fork Creek could be observed, and no
significant municipel pollution from Clayton is evident.

Tgely (1924:58) pointed out that the Hiamichi River "clearly stands
apart from the rest" Lof the rivers in scuthern Oklabomal in bhaving a
uniguely diverse and  abundant mussel fauna. At that time even the now
federally-listed endangered speciss Potamlilus  capax  occurred i the
Biamichi River at Roby, but unfortunately that =ite is now flooded by
Hugo Reservoir., Isely believed thalt further aploration of the Little
River would show that it also harbored an cutstanding mussel fauna, but
no extensive survey of the Little River fauna was ever made and no ong
Ve knew what species might be wiped out by hypelimnetic discharge
dams before it was too late. WHe are in  a much bettor position with the
Eiamichi. We now know that it is & national faunal treasure which muwst
ba presorved.

(53 Fresent Threats.

(a0 luachita River.

A5 shown  above, the Ouachita River near Arkadelphia, Arkansas
apparently does not support 4. wheeleri. At last one site (Station
Z352) does haerbor Lampsilis orbiculata, an endangered species, and also
of fers an apparently promising locastion for poseible Jfuture propagation
of A. wheeleri. Faortunately, the habitat 1s isalated and appears naot to
biee threatened, but i1t shouwld be periodically monitored to enswe its
continued good condition.

(b} Little River.

Continued sewage pollution from {dabeld and gravel dredging in the
tittle River north of GOoodwater  both pose immediate threats Lo the
survival of the small populat:on of Arcidens wheeleri which still sxiste
i the lLilttle River. Continued discharge of cold -hypolimnetic water
from Pine Creel Reserveir, and periocdic discharge of pollation into
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Relling Fork Creesk  also prevents - that population from expanding its
range beyond  the  five mile reach 1t <till  ococupies. In addition,
al thaugh the downstream effects  of discharge {rom Broken Bow Ressrvoir
appear not to have seriously harmed the fauna of Fountain Run Fork or of
Little River Dbelow Mountain Run, the potential apparently exists {for
very serious damage, aven to the point of wipino out Arcidens wheeleri
in the Little River.

(e FKiamichi River.

According to a 1984 publication by the State of Oklahoma, a

man—made lake to be named Lake Tuskahoma is scheduled for construction
tar  the Corps ot Engineers. The dam would he located on the Kiamichi

River SW of Albion in Fushmataha County and a lake would form whose
suwfate arga would bhe 11,600 acres.

That lake, i+ constructed, would flood a portion of the river now
nccupied by Arcidens wheel airi , (Station 2370 and perhaps other
locations farther upstream which may support this especies. It is
reasonable to presume that downstream effects of the dam, especially the
reduced temperature regime and increased siltation which would epsue
would probably produce the same devastating effect  that the Pine Dreek
Reservolr dam has produced the mussel fauna of the Little River.,

We have pointed out previouwsly that the Kiamichi River is not just
any river. It is unique in that it supports the most species of unionid
fauna in  sowthern Oklahoma and one of the most diverse in the entire
stalte. in addition to harboring Leptodea leptodon and other rare
species it is also the only river in the world which supports a  healthy
population of Arcidens wheeleri. We wrge, therefore, that the proposed
Lake Tuskahoma sither not be constructed at  all, or at least that the
dam not  be constructed to produce hydroelectric power, since such  wse
necessitates bypolimnetic discharge.

() Federal Activities.

We have already pointed out that the proposed Lake Tuskahoma on
the Hiamichi River would negatively i1mpact Arcidens wheeleri. We
belisve that A. wheeleri should be listed as an Endangered Species and
that Lake Tuskahoma should probably not be built at this time. Hher
dam canstruction which might 1mpact the small population of A, wheeleri
in Littie River, should also he prohibited.

(7 Taxonpmic Considerstions

Arcidens wheeleri was described under the name Grkansia wheeleri by
Ortmann and Walker in 1212 and it was bknown under that name until 1980,
In 1281 and 1985 I published parts 1 and 2 of a monograph on the Tribe
Alasmidontini. No such comprehensive study had previously been doene and
therefore no sufficient bhasis had previowsly existed onn which to
make a coordinated re-evaluation of the generic and  subngenerioc
cateqories contained  therein or  on which to reassign the species  to
thnse categories.  Such re-evaluations were included in that  manocgraph
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and  five genera were recognized, viz. FPegias, Alasmidonta, Arcidens,
: g WAaS

Lasmigona, and Himpsonal as. Thie QENUS—group  names
reaseignad to subgeneric status under Arcidens.

The genus  Aroidens now containg two  species: Arcidens (Argidens
contragosus (Gav, 1829 and fArocidens (Arkansial wheeleri (rimann and
Walker, 1212). Such an arrangement 1¢ consistent with the belief that A.
wheeleri ic more closely related Lo A, confragosus than is any other
species and, by demonstrating relationship, it fulfills the primary role

of taxonomy. Such as arrangement alsno has predictive value as
dempnstrated elsewhere in  this report. The retention of the name

Arkansia at the subgeneric level alse emphasizes the fact that although
A wheeleri and  A. confranosus are related, differences have also
evolved which are of greater magnitude than exist between other species
pairs  in the Alasmidentini which are in  the same subgenus el sewhers,
Further details are given in the monoaraph cited above.

It is expected that some malacologists will resist this change. It
shoula  be kept in mind, however, that the reassignment of "Arkansia"
wheeleri to Arcidens has value bhecause it is based on a comprehensive
biological evaluation. It is not simply the result of archasological
research  in the Iliterature or of arcane legelistic reasoning which
serves no biological purpose.
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