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tiis study, desiynatine as "hard" all water with sreater than 7 pom
caleium, tard tribubtaries include Litile Dliver (fhe northernmosy
of the two), Puair Creclk, Pine fun, Tieed Jreek, and Cripple Creek, and
all other tributaries of Lhe drainase will be considered scoft (Table 2).
Thne main river has both hard and soft halves, the divicing line running

P

betwaon Statlons 7 and 8, at the water gap (Table 1),

Vardle 7 lists the six species of mussels cellected in this study,

aton vith cellection records. The four most comon species, T. verrucc:.a,

e Anberendnota, b dilatata, and L, cvala are penerally found throurhout

Lhe Uissiseippd basin {(Dureh 1972), Durch lists A, marcinata in the

Ciestesdppl drainege as restricted te the (hio, Cumberland, andé Tennessee

systema,  She most unusual element of the Wew River unionid fanna,

le sobiricia, is believed to have evolved in the lew iver and spreesd
frorm thers to the Atlantic drainapges by means of stream capture (Crimann
16913, cited in Jehnsen 1970),. 1t is now found in %ie Hew and Gresrbrier
rivers and in atlantie drainages Trom Jouts Carclina te lew York (Surch
1973 .
Pistributions
The five most common mussels display three differest distribuiion

ity

patterns, T, wverrveosa and L. oviats are both found only in the main

4

viver nod not further upsiream toan Ltation 100, Doth are very cormon
stoctations & and 10X well upstream fron Claybor Leke, and Lampoilis
inovery cormon at Uhatlon 9 coviishream from the dam. Cvelonanias

intarentata gned 7. aubviridis are not as cormon in the hew btub sre




7

found over a slightly larrer range, upstream to the Statien 7 or

114 area, Lllintio dilstata is by far the most common and widespread
mussel, founra thirougihout the msin river and in maiy tributariest
Little Liver N., heed Cresk, Uripole Ureclk, and the South Fork, I

collected Lhe sixth  species, A, marcinata only in two disjunet areas
i 3 J 3

ore utation on the main river and two stations in keed Creek. Gince this
mussel Is so uncommon and spottily distributed, it will be omitted from
further discussion,

Effect of Tish Listributions

Lecanse most unionics are parasitic on fish at the Flechicial

stage, culler {1974) believed the infiuence of fish on the distribution
of rmssels Yo te "enormous'", (Lserved patterns of rmssel distribilions
may reflect limdts to a {ish bost's yange rather than the true limits
cf the mussel, so the ranfes of bnown fish hoéts must be exantined,

vocomprelensive table compiled Ly Faller lists £ish hosts lnown for

only bhrec of tie six low Piver russels: Ellintio Clintats, Lamosilig

nralz, Aana Alacciceonta mar dnsta. Yhe flabhead cebfish (Pvledschos
o 3 ¥ B ' ] - - 7 - - - - e - . = Sp—
Sallioing an tre only known host of L. dilatsta that has been collechted

frovo e mpper Lew River.  Virpinde Teel teans collected thds cab® ey
Free mang stations on the ndin river in Virginia (Benfield ana Cairns
1978) ard wrowe 1l (1974) recorded 1t from one station in Worth Carolina,k
but 1 Dind no record of Prlodietus oulsicde thie main river. LI3FatAe
nas faore oubghrirned the ranpe of its known hests, for this mmssel can

te cvery comorn in sealler Lyitubaries (ror. i eed Creck), Conversely,

et s fonne b enty Lhree stetions while dits host 02 shes, the

. . P N (lara .
vihiite svoker {Ootoshonne cuersoni;, the nerbthern hog sucker (gﬂgﬁﬁlﬁighﬁ
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nifrieans) ard the rock bass (Anbloplites ruzestris) were found Lhrouriie
DLLEIeans an

out. Lre upper lew Hiver ¢rainage {lenfield and Cairns 19%L). henfleld

ant Lairns also found that the host fishes of 1., ovata, the smalimouth

bass (Micronterus dejordeul) and the hluegili {}.--amig macnrochirue)

dare common well into Nortb Carolina, while I fourd the rmussel itselfl
resiricted to a snall area of Virginia. Since no correlation between
mussel ranges and host [ish raapes is & parent iu'the unper hew HRiver,
cencaerns tiat limiting factors of a fish are being considered rather

than those of the mussel seem unifounded,

Liffect of iardness
Vhe positive correlation tebween Timesbon and ruscel Giversity

anc ubuncance Is well kuown (Clarke and Lerg 1959). The range of

i Cidnbata, the mussel for which the nost data are available, illustrates

this dependence on hard water. Lili:tio is noticably absent from Reed

Island Creel, even though Vap 2 shows this tributary near creeks where

cridobic was collected {Litble River I and leed Creek). Talble 2 COMPATCS

Lhe calelne concentrations and hurcnesses of HlLese Lhree tritutaries,

Tt is apparent that low hardness prohibits

u

a from entering
Pfeed Jslanc Creck, and this same fachor probalily excluded the species
from otrer soft tributaries such as Little biver (the scuthern
Lributary by that name) or I'ox Creek.

e elfecct of water hardiess is even more clearly denonstrated

inothe distribvitions of T, vermicena and L. ovata, Theee two species
range only up to the water :ap, vhere the iew River meebs the Great,

Valley of Virginia linestoue. 4 few nmiles upstreanm the basin peology

nhas changed to shale and sandstcie, almost all harcness narameters are
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halved (Table 1), end Irifoponia and Lanpsilis have disappeared,

wyelonaias ancg lLasmirona, however, are able to live several miles upstrean
from the gap, vhere the water is quite soft. As evident in Table 1,
water mquality at Station 7 is nearly identical to that of Station 4

3

so there is no immediately evident sxplanation for the absence of

Lryclonnias and Losmirona further upstream. 4 reasonatle hypothesis is

that while these two species are more tolerant of soft water than either

Parpeiiis or Tritoronia, Ovelonaias and laspicons are unable o reproduce

in this water guality. Perbaps the wall of soft water at the sap wills

the rleocnidia of laposilis one Lritoronia while those of Lvelonaions
ant acdcoan are unefleched.

in soft zreas of the lierw River, U, iLuberculata ané 1. subviridis
J

apparently mature fairly normally but nay themsclves be sterilé. This
hypothiesis would explain the cxtrene scarcity of these two scecles at
stations 7 anc 114, for they can arrive only when their fish hosts run
several miles upstream in a short rericd of time.
Lffect of Stream Oize
ancther lonp-recopnized limiting factor Lo the distributions of
unionics is stream size. Van der Schalie (1928) surveyed the mussel

faura of the liron Hiver and characterized the siecies present by

stream size preferred, |

e found both Alasnidenta marrinata and inmasilie

ventriccsa (the forn of J._ovata found in ihe liew Liver) most cormonly

By
:

Inosrall rivers, [13inbio dilatala was very common in a wice variety

of slrew. sizes bul semned o Le a medius river speciles, and Cvelonaias
Yuverenlaty was restricted to rivers "fairly larce to “large',

stresm sive ie drmporbtant as a limiting factor in the itew Fiver as
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wells, . 11i-tie dilatata, as an exanple, was not found in the small, hard,

Fine sun drainaze at Station 175, Tablie 2 shows that the calcium

concentration in Lhis cre-k is ¢uite high, bubt the area of the entire
Pine Run drainage Jsonly 15 square miles (Table L). And even theugh eec
Creek is certainly hard erough to support Lilintig everywhere the waber
nas been measurec, I found this species only in the main body of that
trivutary (Gtaticons 166 and 167), never in any branches (Stations 140
anc 1057, Clearly [11i Aio is not estsblished in Pine Yun or the lesd
vreek branches bhecause these streams are too small,

The obther species of russel are restricted to the rasn river only,
cvers Lhonghe some tributaries approximate the roin river's water quality,

o
:

f.0. tibtle Tiver N, Perbaps smeller streams co not depenczbly rrovicde

N .

D000

suf "icient water for the russe) or its fish host, or nerlans

0

chemlcal parameters vary too racically for the mussel to become establs e,

N

Core proball

there ds not sulficlent orranié material to serve s food,
or Lhe organic particle size is Loo great, Lerarcless of its neciianism,
strean size dependence is an dnportant factor in the distributional
ecology of wuscels in the upper Hew liver drainage.
Interaction of TFactors
vore detalls of mussel distribution in the upper dew River do not

s
Liirtino

agrec with a model based entirely on harcness and stream sige.

io mecerately cemmoen in the south-Vork, ever thoush the hardness ab
Station 1 ds corparable to thal of Ohaticns 10, 11, and 12 on trilvtaries

vreve 113 490 was not found, i.e, Vilson and Fox Orecks and Jitble Hiver
conth, Lewever, ‘able k shows thal the South Pork is much larger than

any of tlese obler three streams., Yacan (1974) noted that *he threshold
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value of any lirniting factor can be influenced b, the intensity of any
otier limiting factor., Perhaps herdness and stream sise interact in
sume manner so thabt a lerge stream can svpport L, dilatets eveun though
its hardness may be low, and a suall stream can support sussels if it
has high hardness. The presence of [ 11i-tio at Station 183 on lMeadow

B [2al i h! - s »
creek (Table 27 wenld support this proposal, fer the ztream here is

barely 3 meters wide. Uutside the Crest Valley of Virginia, I collected
the species only in larper streams. Clearly some factor has stirulated
thic mussel to adapt to such a small stream, and hardness is s legical
‘cholce.

There must certainly be sone alisolute minimun strearm size and minimum

™
L

Pardress to suopert LA3iptio. The mussel was found nowhere in the wper
cew Ldver's lerpest tributary, Lhe very sceft bLipg leed Jslend craelk, 1%
was also not found in Pine fom at otztion 775; even thoush that creek

has tne rirhest calciwe concenbration recorded in this stucr., DLut witvin
these Urcad, absolute tolerances there seems to be a balancing of one
consideration with the other. There doss not seem to be any interaction
of hordness and slream size in the other four species I examined, bub
rather twe strict criteria which must bve met, a larpe river of a minimum

size and hardness. It is possible, thousn, that an interaction
Fad 3 ]

machanisi controls tne distributions of the other species of mussels in

d

this siudy, but thav since thwey nhave mach lower tolerances to scftness
ant sbream size, this effect is net spparent in thelr distribulicns here.
ffect of Perturbation
The Serth Tork at Staticn 2 has higher éalcium concentraticns than

the Soubh ork at Station 1, and the strearm size at {tation 187 on the




~vorth Tork Is imich greater than that of the South Tork at Hiation 152.
Yot ;lﬁi~tig was collected throughout the South Iork and was not
found in tre dorth Fork. This may te attributed to the higher levels
of heavy metals Penfield and Cairns (1974) tabulated at Station 3, on the
perth Fork dewnstream from a small wlectronics plant. lright (1976)
noted that levels of aluminws downstream Irom this plant may be 65
Limes higher than the upper limit established in the U.5. Dnvirorrental
rrotection Agency's Vater Wnality Criteria. Wright also noted a high
conceatration of zine at vtation 3. These findinss are especialliy
sionificont in ldght of the fact that mollushs are ariong tne first
animals Lo be eradicated by heavry rmetals {(Lurte 1962), and the fact that
heavy velar toxicity can be greater in soft wabter than in hard {Cairns
and Leheler 195 ), Uince the Nortl Fork upstream form the plant is
prob:Lly too small to suprort unionids at that hardress, Ellintic
is erclnded from the sub-drainage,

The al'sence of &, dilatata freowm wtabtion %, the nest ¢ovmstrean
stetien of this study, is also interesting, This speclies tends to
Lecome mere abundant procecding from the Soubn Ferk at Statien 152 to

vbatien 102 Just upstreaw [rom Claytor Loke Lam. Cveloraiss anc

' .

Tritoeonis, also common above the impouncient, were present only as
relies at otalion 9. Gince no chemical pollutants are indicated in
the data of Denfield anc <airns (1974), these gaps in the distribubions

o,

sre prolaldy an effect of the dan seversl miles upstream, lThe river
nere iz still subject to nrenounced fluctuations in flow according tc

Lhe vlectrical screratin: schedule, See Fuller (1974) for an excellent

Giscussion of beth Leavy metal toxicity and dan effects on freshvaler vwardd,

-
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APPELTTY ‘

Colleciion station loeality data. DMNote that "uad" is an aprrevi-
atlon for lnited States Geclogical vurvey topograpnic map, 7.5 minute :
series, B

covlh Fork Hew Uiver at BC 16 bridge, near Irdex, ishe Co.
dJelferson Cuad.

2 = liovth Fork jlew R 3er of £ NG 28 at Lou Jones Road bridge (Co.
13430, 1.6 mi, W of Varren nsville, Ashe Co., N VWarrensville

tinac.,

R Kortb fork liew Tiver above Co,i6L2 bridge, .0G miles below SPrafue
tdectric Co. near Tansing, Ashe Co., NG, VWarrensville Quad, :
(no mollusk collections BL this site.) %

o= Yew Ziver st Va, 601 low water bridpre, 1.2 ni. U of Cox Chapel,
Oriyson Co, Svarta West uad

Cew Fiver, 1,0 mi. downatream Crom 1. 3. 52 bridge nesr Galss:

i, Gr'Vf'n Co., Galex "wad. (Mo mollusic c0¢lecﬁlons at this
< .

5LLC,. ,’

{ﬁ\.

-’
ok
-

7 = Vew Diver abt low weber Pridge nesr Frics, Carroll Loey, Vae Gala
uad,

™~

De 52 bridge near nustinville,

-~

voam from U,
enfdows uad,

e TR
LR Bt I,

L]
viue Cou, Vi, s

5 o= Vew idver 2% Va. {14 bridge, 2 miles dowmstrean from Radford
"

conviomery Go., Vi,  VPadford Norbh Guad.

I's

10 =" dlsen Urack ot Va, 767 bridze, o5 wi. Mo of louth of 141 lscn,

Grayeon Uels bouth of “ilsen Guad, )
I - Ue S, 78 bridge, o1 mi, upstream from mouth in
Voo boull of Yilson Gnad.
= IR iver st Va, 400 low walor Lricse, 2,5 mi. S of Pazneond,
ﬁ:iyuon Coo Bparta oot uad,

Bor iver (O i, dovistrems fromuﬁlljscniw puaring stoation ne.r

= - -3 ~ A S L S i
Allisonds, I - Co Vi. (Nivasses Cuad

(19, L5 mi. downsiresm frem Festers olls,

bridpge, Zmi. Loof Ivanhos, .ythe Uo,

o~ . . . . , ox e
P = o Ve L e manbh o Powder 2111 Uran ch a1t Ivanhoe, ‘vire
> o
Doa, e s ovi e e,

ok
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107 = Cedar Tun abt Yn, 619 and Va, 626, near Vajor Grahams, Wythe Co.
T,

Poster Malls fnad,

109 « Fittle lWiver al Va, 612 bridge relow Graysontown, MHontgomoeryy
Co. ladford Sonth fmad.

Little Indian Creek, .2 mi, wpstresm from mouth, .5 mi, 8 of
Copper Valler Choren, ¥loyd Cos, VA, Indiesn Valley Tuad.

111 -~ Tittle Tndian Creck at Jet, of Va, 752 and Va, 512, 1.5 mi,
NI of Indian Valley, Flovd Co. Indinr Valley ‘uad,

112 - blg Indiwn Crerk alony Va, 766, .2 mi. upstream from Lancan,
Floyd Co,  Alam Didre Quad,

TiZ = cpurlock Oreck at Va, 740 bricge, 1.7 mi. NE L Greasy Creek
Ci marcs, Fleyd Co. Alum Tidee Quad,

114 = ivw Biver, .9 mi. dovnstresm from Va, 6&1, 1.8 mi. 8W of rries,
Cregrmog Lo, Galax Quad,

AL Comty 1411 bridee, .5 mi. S of “leasant

Lome Churely, Alleghany Co., NG wparta bast (uad,

) bridge, 1 mi. upstrean

Siver oAbl Hooler boad {Co. 1437
3 owle Elof Lédvards Cross-
e

frow cordiuance with Drush Crool, 1
rosds 0] iy Lo, }'F Jonrbda hast uasd,
PG Ll ook ab NGO 14 bridoa, W5 mi. Noof Lrnndiee, aAllechany Co.

Curbe plond dnch Suad,

- .. . .- e 1T, £
Por = Chedirmb Oreek »L Jel, of Va. 97 and Va, GUC, 1 i S of Geolax,
Orrvecis Yo, Golaz Ouad,

Pl enh o of Chastimt Orecd, Pirst fine Blue Fidge Parkesr erosses
codin Uertl ) 107 ml, 8 of baipview venocl, Grarsen Go., Vi,
CulerT el Taoh Tued,

70 = et Creel at conflocnce of L and w forks, 1 wl. L of Fairview
conoe Ly Dengson oy, Y, Darherland Frob uad,

vt Toland Orecln, b Val 607 low water bridae, o5 ni. slove
Gyl nkd e, Tluagses uad,

o -~ R — En T P A T S § T o - b - e m ey Y
P e e TN e veoVaL VOO0 tidre, LT ri, W oof A1ison Chianeld,
P17 )
Ceare L ewil e nad,
P ER N T R L H
Tl = 00 Tigen bricge, 5 mi. Wk of Hillsville
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Clerr. Creel, by vy, I ni. from mouth, ¢ my, g of Hillsville,

I

Carrell Co, Hillsviile ffu o,

Fie Neeg Teloire Creek o4 Vi, E4 bridge, .3 mi, oy of Feadowview
VEnd Creelk gt Ue s, 58 bridgep o5 mi, & of Crocked

Sulfugp Soring Braneh at Va, 648 brjdge, 2e5 mi, of Gladesboro,
Carro1 Lou Tomrel Forl: ‘laag,

Pivrs e YE Ve, b bridgu, 2 mi, ¥ or Cell Spur, Cerrcll Lo,
Taurel Ford fuad,

”Intw“wituﬂnt” branch er Tery Creey at 1, g, 58 bridge, Al 5
o Togy Ureck Church, "loya Lo., Vi, Veadows op Dan tyag,

5 Lreele, 200 . Urstrewn Crep mouth, 1,0 g N of touwy of
Tourel Fmvk, Carratl CU., Vi, Taurel Forl “uad,

Ok st Vg 636 bricge, 1.9 Mie N of town of FLaure] fork,

l T
JRUre ] g

Larrall Ca, Tavrel Fork fouad,

‘urks Fork Al Va, €3

. £38 ridge, 400 ft. rrem intersection
CRA mi, N of Plue View Lhureh Carrell Co, Tugs mup
E il el

Clrteien,, Ureclk at Vo, 625 hrjdge, ol miLEL or Zuffaloe it Church,
Plosg Co, fﬁuij:;pur aadg,

Corks Pepl: L Va, 759 bridee, .5 mi. B oor Eurles oy Churer,
d u

D eere )
.

rine ol HDELYes Lrop Union Chureh at Va,
V79 Iy Lillis “aad,

LGy Wi, 1 op Foull of Hilsen,

Se ol Tremg Lale, Grayson Co,

ot Vo

Wi Tmen freek hyov. >oel i, Bostraean pom Volnef, Gracreny I

%

OO krjﬁfw, Tl v, Woar Laupe] Srrings

. LT , e L
Sehool, une Cos Laypor COTLNES Cuad,
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Piney Fork ~t Jones Tilley Roxd (Co. 1177) bridge, 2.4 mi. NI
of Laurel SLprings, Allegiany Co., NCo Vhitehead :

tean Creek st NC €8 bridre, .2 mi. ¥ of Warzoner, Ashe Co, P
eflTerson “uad.

Beaver Creek by NC 183, at Cthello, Ashe Co. GOlendale Springs
Juad,

Chids Ureek by NC 163, at Cbius, #she Co, Olendale Springs luad,

Ping Swamp Oreel, .6 mi. upstream from mouth, 1.5 mi. N of
Idiewild, fishe Co., KC. GClendale Surings (uad,

vouth Jork Now River st Co. Rd, 1357 bridge near Grassy Islanc,
tolo wis upstrean Urom Erowiwood, Watsuga Co., NG, Tood “uad.

O

Crarberry dreek at Co, I, 1100 bridge, 1.2 mi. b of Lrowawoed,
nspe Co., BC.  Todd fuad,
Yhree  Ton Creek by Co.o o 1100, .7 mi, S of Toliver, Ashe Co.,

] AT
RO, Tood Mand,

Douth Feyls pHlver, .2 mi. upstreanm from.U, 8. 271 bridee, 1,8
mi. o of Doone, wﬁbguLH Co., C. Teone Cuzd,

e vork by U, 5, 221, .1 mi. S of Tweetsie fallroad, Vateuns
Cer, WC. o Zoone Tuad, -

borth vorie few Ldver, =3 Co. 1119 Lridre off N0 88, 1.2 mi. & of
Comary Vol Asine Co.  Laldwin Gap Luad,

» Ureek near Creston, asie Co., /

€ .2 nd. dounstream from roubl
Gliver Cemetary, ashe Co., LC,

branch, just devnsirewn fron fork ncar Lethel Church,
of lanoing, Acvhe Co., NC. Park .uad,

Helton O koot Col 1570 Lridre of D Ul 5. 58, .2 mi. & of bt

® -
R A R A, RN : Devaals Thyyey et
Logees Doeaoold, Oragzoon Go., V.. Caric uad,

Little Telton Ureck ot L. O, Fronces Bosd (Co. 1379) bricee, .9
miae B0l state Tine, Ashe Co., IC. Crassy Creel uac.
belleon Jrosle ot HC 16 bridge, 2,6 mi. N of Crumpler, Ashe Uo,

Grasgr Ureck (und.
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165 = Tittle Jeed Island Creel al, Va. 100 bridge, near High hoeks Mill,
Lythe Vo, Fosters Fells Cuad.

- Need Creel at U, 5. 11 bridpe, 1,9 mi. & of Ft. Chiswell, Vi the e
Co., Vi, Max leadows fuad,

- Reed Creck at Va. 667 bridge, .8 mi. S of Petunia, Vythe Co.
Grocks=tt Tuad,

168 ~ Couth Fork at Va, 667 bridge, .3 mi. B of Groseclose, wythe Co,
Crockett fuad,

169 - i1l Ureuk, Just downstremn from confluence with Huddle Franch,
by Va. 680, 2.9 mi. Il of Hurel Retreat, Lothe Co. Rural letrseat
Tand,

U0 = Oriprie Oreekoal Va. 749 bricdpe, o5 mi. 3 of Cedar Springs, Wythe
Co.  cedar oprings Suac,

PO = Ui le Ureck ab Ve, 740 Eridea, 1.3 mi, W of Sreedwell, Vsthe

0 ey e T Sy 0
Oy GRRCUATE L L A .

172 = Frenels Vi1l Creek by Va. 6oz, Ju t upstream froem tovn of Oripple
Lreek, Lothe Co.  Cripsle Creel tuad.

breek st U, 5, 21 bricdge, 1 mi. SB of town of Flk Creek,

Ovﬁy won Lo,y VA, L1k Creek (uad

. S -
17 = Rl Croele ot Va, (67
p !

1 tridge, 1 mi. I of Bennington 2111, Grayson
Go. L1k Creek fuad,

bhie Zine Hun ot Va, 100 brlcge, by Pine Run Church, Pulaski

. Teosbers Talle guad
176 = Croocked Creel at va. 635 bridege, 1.9 rmi. SL of Byllesby, Corroll

Co. nustinvidle Tuad.

177 ~ Crooked Creak st Va, 630 bridse, 2 mi, T of Pipers Gap, Carroll
Lo, bYoodlavm tuad,
fork ob Va, 775 bridsge, 1.3 mi. 5 of New Hope Church, Carroll
Voeodlaown Juad,

V PTG~ D FBiver, 2 wmi, norhrern from Va, 624 ford, 1.4 mi, covnsbream
from meutt of Little IMver, Graysen Co. Snarta iast LUusd.

k Urerk at Va, 660 bridre, .8 mi. ¥ of Carsonville, Greyson

Co. Driarpatch Fownbain Gmad.

i67a, Bid Cuse. 5&@%&& o it and Bf, @iz £A4 Mf& mﬁﬁ@i&ﬁ
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Chestrut Creek at Va. 607 bridge, 3.2 mi. N.of Galax, Carroll
Go. o Galax Taad,

dohne Dreek o at Va 624 bridge, o2 mi. ussbresm Crom mouth, 1.¢
ni. Wb of Pleasant Grove Church, Grayson Co. Snarta Last (ued.

erdow Creck st Va, 7€7 bridee, 2 mi. N of Graysontown, Montgom~
cryobo. Padford South Suad,

Pesk Creek at Va, 99 bwridge, 1 mi. dovnstream from Pulaski,
Pulsski Jo. Thablin Quad.

1

Peale Ureelt, o1 mi. upstresm from confluence with Foclky tyanch,
o2 wie Woof Malaski, fuluazki Co., VA, Pulaski (uad.

"
+

Tittle Wiver at Va. 700 Lridge, 4 mi. ¥ of 3

Cvna
nad,

T yergd N T [P
loyd, TFloyd Co,. Flerd

re

herth Tork Tew diiver at Co, 1573 bridge near Cruanler, Ashe Coe, ./
NCo  Trwgsy Creel ouad.




