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o ABSTRAgI

The widening of u.s. z1 ix Northwest Arkansas reor::red that the
Arkalsas state Highway and Tlansportation Department reioca-ue a trrcr-

tion of the chamel of the Little Strgar Creek. A channei relocation
project, in utrich carefuL channel construction ald provisions for
habitat were ar] irrtegral pa.rt of the pf an; wa-s carried out and the

effects nronitored. rt was di-scovered that the pranned channel re-
location had litt1e totaf effect on any paranreter stud-ied. The creek

apparently recovered very rapidly and repopulation of the qvstans

ilhabitants was nearly total. Ttris type of channel construction
rather thal channeli-ation, i= recolrnended for environmentally sen_

sitive projects where a stream alteration is rmavoi.able.
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o INIRODUSI']ON

Little swar creek is a tributary of EIk Ri-ver, I\tissouri, arrri

drains a large area west, norLhwest, north, aJtd northeast of Benton-

viIIe. Tne hea&raters are in the region enclosed by Blarsett, Rich,

Iirrrphrey, and Radcliff Mountajns i:1 the norLheast area of Benton

County (Bramer, 1891). Frorn its head,laters the stream flcxvs through

a. naf:row valley bordered on the north and south at frequent lnterr'"a1s

by steep lirnestone bluffs. The creek has a general west course for

15 mil-es and then flcxrs north-northwest to the Ii{issouri border. The

rock strata forind along the course of Little Sugar Creek are predon-

inantly liriestone bluffs a:rd chert wath sone sandstone and shale'

Major tr:lbutaries to Little Sugar Creek a:'e Spanker Creel<, McKissick

]eex, 
Ta:ryard Creek, and Pjlion Creek. The latter tributary is dry

except u,hen spring ra-ins cailse a minor flow (va]I Kirk, 1962).

The widenilg of 7.5 miles of the two-lane u.s. 71, beginning

at Bel1a Vista and ending at the Missouri- State Line, necessitated

the relocation of the stream channel of the Little Sugar Creek for

70O feet at one point and.2,20o feet j3 alother. The fonner chalnel

of the creek was utiliz,ed. as nmch as possible. In i-dentifying the

envarrnnental irpacts of the wi-denrng, it becanre apparent that there

was not sufficient roorn for the roadway between the existi-ng scenic

bluffs on one side and Li,ttle Sugar Creek on the other.

The lin-estone bluffs are considered to be of both archeological

a11d aesthetic significarce. Aboriginal- natives r:sed the overha-nging

bluffs for shelter ald as semi-pernanent residences' Artifa'cts from

ffrt= ocr:upatron have 'c,een found beneath the bluffs ald studied by

5
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the Arkansas Archeological Si:rvey.

In conjlnction with the U.S. Department of the Interior, Arkanst6

Garne and Fish Con'nrlssion and residents of Bella Vista, it was decided

that Little Sugar Creek could be relocated in such a rumner that the

impact to its ecosystan would be rninimized and tbat this would be

nr:re desirable than destroying the lj:nestone bluffs.

After deciding that the channel of Little SWar Cteek would be

relocated, plans were made to create habitat fu the new creek channel

to all-eviate as many of the destructive effects of stream noviIlg as

possible. Ssne of the methods r:sed ilcluded the incorporation of

rnealciers to mairttain stream length ald add sorne f 1ow di-versity, the

planting of trees to a-ssist in reciaiming lost sbrearnside vegetation,

On" placing of a digger 1og to replace and maintain a pool and the

nnving of sone large boufders fron the o1d channel to the new one

to provide sone similar characteristics of the old channel il the

constructed channel-.

past studies on artifically ilduced channel alterations ildicatl.

that the effects of the al-teration depend on th-e tlpe and anor.rnt of

change j1 the stream strr:ctr:re that is induced by the type of chamel-

1zat11on utilized. Charineli-zation not only affects the fife in the

area of the stream that is chalnelj-zed, but also the upstream arrd

dounstrearn eccqtsterns (Patrick, 1973). For these rea-sons arrd others,

strearn alterations are a popular soilrce of contr-oversy.

The paranreters sti-idied for this proj.ect were llater chernj-stry

(pH, conductivity, dis-solved oxy-gen, ternlrerat'ure, -ur-rbidity, NO3,

O.Or, d-kaliniry, s,:spended solrds arld PO4), aIgae. jnver-tebi-ates,

strearsrde vegetation, fisLr and rnanrnal-s.
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O Aical sIlrDrES
(PeriPhYton and PhYtoPlankton)

Thepurposeofthissecti.onistocontributetoorrr}crowledge

of the periphy'ton (attached) and plant<tonic (free-floating) algal con-

munityofSugarCreekwhiclrnrnsthrowhBellaVista,Arkansas.This

irrvestigationisconcernedw-ithanareaofjustaboveLakeBellaVista

toapointjrrstbelowthelastsiteofcharrnelrelocation.Thestudy

consistedofqualitativeseasonalcollectionsta]<enbetweenJrlne3,

1975andl{ay1,lg77'sarryleswerecollectedabove'belowandat

major sltes of constructi-on throughout the investigation'

Site Descri

sbation r_clear, slow noving water with a pebble-sm1l stone

I o"=-. The stream is bounded by a pa-sture on one side and un uilnan-

aged rreadow on the oPPosite slde'

Station2-i-slocatedbe}owthelpkeBellaVistaDamoverflow.

This station is characterized by iagged rocks' with sqrift' often

turbid.waterpresent.fhestreamisbor:ndedbytheroadsideontire

vest and bY a nreadolv on the east '

station 3--originally was a slop rmwing pool. D:ring the constmc-

'uion project this a-rea wa's changed to a raceway which erbended fnrn

Station2toStation4.Thestrearnbottornwa^Sco[LDrsedchieflyof

s:rallSIoneSandpebbles.Thebarr]<sconsistofahighwayretainer

wal1 to the west and a meadow -uo tbe east '

Station&ccnstructionalteredthisstationfromarrr:derately

deeppcnltoashallornpebblebottornraceEay.Thereappearstobe

o a gc.d deal of disi--urba,,ce 1n tiris area ca-used by camper:s (-*ading , etc ' ) '

7



O*. stream is balked by campgrou:ds to the east and by the highway

to the west.

Station S-is a deep slow nnving orgalically rich pool. This

station is shaded throughout the sr-nrrner. Leaf litter is c,onrrnnly

forrnd il this area throughout the year. T?ees and other vegetation

are present on the banks in this area with the higlrway to the west

ald the campgroi:nds to the east,

Station 6-is located jr:st belorr the site of the new bridge on

Ifighvxay 71. The stream characteristics appeared unstable at this

station due to floods, constructlon in the area, and constructlon of

the golf course adjacent to the area. Thls area was altered frun

a shaded deep pool to a wide shallow pool and a narow raceway, The

stream is conposed of snal-I stones and pebbles in this area. It is

|br.=.rtly bounded by an established golf cor:rse to the north ald a

newly developed golf course to the south.

Station 7-is located at the initiation pojxt of channel refoca-

tion. This station site is identical to NIcCraw (1:W4) Station SC-I.

The riffle a-rea is located belciw a long pool which ertends upstream

several hr-indred yards. The stream ba-sin is cor-nccsed of pebbles. The

stream is ba-nked by the golf cor:rse with a porLioo of the bark riprappd.

Station S-has been altered considerably due -uo rock rsncval in

the stream bed by Bel1a Vista workers. Ttris stazion is identical to

IlcCtaw (1974) Station SC-3. This station is pres=ntIy characterlred

by a wide riffle area which receives water frorn a pool that ex-uends

frcrn the riff 1e area at Station 7. The station ---s banked on the east

by the tr-lghway and on the west by the golf course. Ttre stream bed

o
8
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is ccxi-noosed of pebbles artd snaI1 rock whi-ch is contilually being re-

ncved by Bel1a Vista vorlsren.

O.ualitative a1gal collections consisted of rock and vegetation

scrapings arrd plan}<ton tows. Sanples were preserved and identified

to the species 1eve1 when possible. Diatcrns were identified to the

genus 1eve1 due to the extensive tjme required for specific ldenti-

fication. Itlany other organisns such as Eirogyra, etc. require sex-

ua1. stages for specific identification. Stifl others carr be fornrs

unidentifiable due to lack of sufficient nurnbers, senescent cells or

enrrironnental growbh forns. 5amples were collected frcrn each station

frorn June 3, 1975 to Ii4ay 1, 7W7, Erpha-sis was placed on Stations 7

a:rd 8 qttere n:ajor construction of rechannelization took p1ace, The

abbreviated distance span of the project lirnited the variability ob-

served betw'een any tuo pools or riff 1e areas.

In general, the alga1 genera observed were present before and

after constmction, without an observed shift il ccrrnn:nity cor-roosition

directly due to the construction project. Ttrere were changes frcrn

station to station during any one sanple date due to the nature of

the station, i.e. pool or riffle. A shift 1n corrn:nity structure was

obser-v-ed at those statlons where *uhe strearn bed characteristics chaaged

durl.rlg the, 3 year sanpling regirne. This shift was jrr part due to con-

stmction but flood-ing played a role in these shifts also. This is

not to lrnply that the sream qr:a1ity ne^s a-Itered, but rather that a

shift in stream bed characteristics occurred, as one might opect.

T'his sarre sort of shift can be observed il natural situations during

I
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o tines of flocds and 1ow f1ow.

A large percentage of the periphyton present consisted of diators.

Scne attached green algae were noted, but their nurbers and diversity

were @nsiderably less than that of the diatom conrnunity. A limited

nurber of blue-green algae were also present in the periphyton coflrllun-

ity. Ttre rheoplanktonic portion of the a1gaI connmnity consisted

chiefly of green al:gae and diatons. A ljmited nunber of desnids ald

cryptonnnad algae were also observed in the plankton. There ll?s no

attbnpt np.de at enrrneration of the algae in this systern due to the

lack of a good qua::tati-ve rrEa.sursrEnt for periphybon. Actual obser-

r,z.tions however, revealed that diatolls were the gZ'eatest in mrri:er

and diversity of all grrcups present within the strearn, w-ith gpeen arld

blue green algae of secondary ilportance. The m-lnber of genera of

Bacillarioph5zcea.e was generally less than the chlorophyceae, but the

specific diversity was greater aIIDng the Bacillariophyceae. The dia-

tom genera were always corrrrnnly for:nd on stones, but were particularly

obvior:s driring the winter and early spring npnths wLren large filarnents

of N{elosira dev-eloped in sna11 baclsa-sh al'ea-s. A species of Oscilla-

toria was generally observed in assocj-ation with Melosira duri-ng those

periods. The chlorophyceae were present during each collection but

were nnst nulerous, in relative terrrS, dr-rring the surrrer nnnths . In

the fol-lowing tables the a1ga1 genera are listed by sanple date, w-ith

Stations 7 and 8 included in each set. The flow characteristics of

each station dranged at least once throughout the duration of this

project. For this reason, as well as the natural-seasonaf succession,

it q,ou1d be imlrcssrbfe to validly com-Dare or crcntrast sar.ples collected

o
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at any one stati(?n throughout time. The point of the algal collections,
rather, was to o(toj-tor ald relrcrt on permanent connrunity decirnation or
alteration due Vy constructi-on practices. 

.

TLrrbidity ,rnd accunpa,yi-.ng decline i,, connrunity abundance was

occasionarry obs,rued, but prol0nged effects were not evident. corn_

nn:nity structure renair)ed relatively stabl-e.

. The effects of constrr:ction activ-ities appeared to be similar to
those produced uy floodi,,g and natr:ral cha.nges in stream position. rt
is in the opiniot, af this investigator that seasonar effects played the
greatesL role iIl rz:rnrunity structure, in both charrge and devel0prnent.

O
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Jr:ne 3, lg7s

Bacillariophycea.e
Navicula spp.
Qzrbella spp.
Ivleridion spp.
Diatoma spp.
Qzclote]la spp.
Eunotia spp.
Stauronei-s spp.
Nitzsctriza'spp.
Surirella spp.
C,on-phonene. sp.
Frustulia spp.
Synedra spp.
Cocconeis spp.

Chlorophyceae
Actinastnm sp
Scendedesnnrs'"rrlr^t.ra
S. longr:s
S. quadricuada
S. dirrorphr:s
S. abunrians
Grlamydorronas qgp.
Pediastrurn duplex
Gongrosira sp.
Spirogyra sp.
Hydrodictyon sp.
Lllothrix sp.
Cladophora glonerata
Rhizocloniun sp.
Cosmariun ryp.
Closterirrn spp.

Q.'alophyceae
Oscillatoria spp.
Spirulina sp.

Pyrrhophyceae
Peridinfun:

July 28, L97S

Bacillariophyceae
Navi_cula spp.
Qanbetla spp.
Frustutia spp.
Sy-nedra spp.
Eunotia spp.
Meridion spp.
Diaton-ra spp.
Star:roneis spp.
Gy-rosignra sp.

Chlorophyceae
Scenedesrn:s bijuga
S. dinorphus
S. abrrnrlans
S. quadricauda
Hydrodictyon sp.
Sirogy-ra sp.
Cosnarirm spp.
Closterir.rn spp.
Cladophora glorrerata
Rhizocloniun qp.
Gloecystis sp.
Gcngrosira sp.
Anklstrodesms sp.

Qzanophyceae
Oscillatoria spp.
Microcystis sp.

O
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Septenber 8, 1975

Bacillariophyceae
Navicula spp.
ffiedra spp.
IlustuJ-ia spp.
Eunotia spp.
Diatorna spp.
[Ieridion spp.
Cyclotella spp.
Cocconei-s spp.
Stauroneis spp.
Gon'phonerna spp.

, Gyrosigrna sp.

Ctrlorophyceae
Ankistrode$us sp.
A. convulutus
Scenedesnus abrmdans
S. dirror-ohus
S. Iongr:s
S. Bijuga
Spirogyra sp.
Hydrodictyon sp.
RLrizocloniun sp.
Cladophora glonrerata
tilcthrix sp.
Oedogonirrn sp.
Actinastn:rn qp.
Pediastrun tetras
P. drplex
Gloecystis anpla
Cosnarirrn spp.
Closterj-trn sp.
Crongrsira sp.

Q-anoph-vcea.e
Nostoc sp.
Oscillatoria spp.

Cryptophyceae
Cryptorncna-s sp.

Euglenoph.vceae
Trachelonnn2s sD-

January 30, 1976

Bacill-ariophyceae
Nauicula spp.
Synedra spp.
Sririrella spp.
Nitzsctria spp.
Cocconeis spp.
Iblosira granulata
Melosira sp.
Diator,a spp.
Star:roneis spp.
Q4rbe}Ia. spp; _

Chlorophyceae
Lt.lothrix sp.
Cladophora glomerata
Rhizoclonirm sp.
Oedogonirrn sp.
Scenedesnus bijuga
Pediastrr:rn duplex
P. sinplex
Staurastrun sp.
Unidentified coccoid greens

Cyanophycea-e
Osci llatoria rubescens
Oscill-atoria sp.

Euglenophyceae
EugJ.ena sp.

Rhodophycea.e
Batrachospemrum sp.

o

o
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April 3, 1976

Bacillariophyceae
Ir{elosira gra.nuLata
Melosira sp.
Navicula spp.
Star:roneis spp.
Eunotia spp.
Aenanthes spp.
Cocconeis spp.
Synedra spp.
IyustuLia spp.
Diaton:a spp.
tr{eridion spp.
Gonphonerna spp.

. Qzrrb-el1a spp.

C?rlorophyceae

!]adonhora glonrerata
finl_zocloni,:rn 

=p.Cosraritrn qop.
C]osteriun sp.
Gloecapsa sp.
LJ_Lothrix sp.
Cbdogonir.rn sp.
Cha.etophora slg.
Pediastn_rn duplex
P. sirrplex
Scenedesrmrs bijuga
S. di-rnorphus
Calothrix sp.
Stigegclonirln sp.

Q'arrophyceae
Nostoc sp.
Oscil1atoria nrbescensSlirulila sp.

Pyrrhoph5:ceae
Peridinir-rn sp.

Chrl,sophyceae
Dlnobryon div-ergens

Jtxte 22, 19Z6

Bacillariophyceae
Navicula spp.
S5.medra spp.
ermbella spp.
Cocconeis spp.
Diatona spp.
Nitzsctria ryp.Surirella spp.
Clclotella spp.
Fnrstulla spp.
Meridion spp.
Gonphonema spp.

Ctrlorophycea-e
Ankistrode$rus sp.A. con,,rtrlutus
A. longus
Cladophora glonerata
Rhlzocloniun sp.
Ulothrix sp.
Oedogonitu-n sp.
lti8uo"tonirrn gp.
Cosnrarirrn sp.
Closterirrn sp.
fuin:gy-ra qp.
Hydrodictvon strl.
Gloecystis arrpta
Scenedesmrs sp.
S. abr:ndans
S. dinrorphr:s
S. quadricauda
Pediastrun duplex
P. si:ucfex
P. tetras
Actlnastn-m sp.
fuhaerocystis sp.

Q,'aaophyceae
Oscillatoria .trrp.
fuirulina sp.
-Arthrospira sp.
lv'cstic sp.

$,-rrhophyceae
Perldinii-rn sp.

o
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Septenber 19, 1976

Bacillariophyceae
Navicula spp.
Synedra spp.
Frustulia spp.
Diatoma spp.
Gonphonena. spp.
Meridion spp.
Eunotia spp.
Gyrosigma sp.
Qrnbella spp.

Orlorcphyceae
Closteriopsis sp.
Scenedesnn:s bijuga
S. abundans
S. di:rnrphr:s
Pediastn-r'n duplex
P. tetras
Lllothrix sp.
Oedogonir-rn sp.
Spircgyra sp.
Hydrodictyon sp.
Actinastn-rn sp.
Cladophora glonerata
Rhizocloniim sp.
Stigeoclonriun sp.
Cha.etophora sp.

Qzanophyceae
Oscillatori-a spp
Arthrospira sp.

P5rrrhoph5rceae
PeriCiniun

Cryptophyceae
Cryptoiinnas

Decernber 19, 1976

Bacillariophycea.e
Melosira granulata
Melosira qg.
Navicula spp.
Slmedra spp.
Q,,nbe11a spp.
Cocconeis spp.
Adnarthes spp.
Surirella spp.
Diatoma spp.
Nitzschi-a spp.
E\inotia spp.
ftr:stulia spp.
Qyclotella spp.

Ctrlorophyceae
Pediastnm dr:p1ex
P. tetras
Cosrnriun spp.
Closterirrn spp.
Scenedesmrs aburrdaas
Chlamydonpnas sp.
Staurastnrn ry.
Staurodesnus sp.

C5raaophyceae
Oscillatoria n:l:escens
Oscil-latoria sp.

Rhodophyceae
Batrachosperrnum sp

o

o
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March 1, lgTZ

Bacillariophyceae
Melosira glorrerata
Melosira spp.
Navicula spp.
Syrredra spp.
Stauroneis spp.
E\motia spp.
Diatoma qpp.
Fnrstulia spp.
Gonphonerm qpp.
Gyrosigrna sp.
Acnanthes sp.
Meridion spp.
Cocconeis spp.
Qzrd:e11a spp.
Nitzsdria spp.

Ctrlorophyceae
Gloeog5zstis anpla
Ankistrodesnn:s conv-ultus
Pediastnm duplex
P. sirrplex
P. tetras
Cladophora glorerata
Rhizoclonirrn sp.
Illothrix sp.
Calothrix sp.
Oedogoniim sp.
Chaetophora sp.
Stigecclonir.rn sp.
Scenedesrrus dirnorphus
S. aburidaas
Cos'nariurn spp.
Closterirrn sp.

CyanophSzceae
Oscillatoria s-op.
Arthr.ospira sp.
li;ostoc sp.

Ctu--vsophyceae
Dinobryon sp.

[4ay I , lg7z

Bacillariophycea.e
Melosira spp.
Navicula spp.
S5medra spp.
Nitzschia ryp.Surirella spp.
Cocconeis spp.
Q,,nbe11a spp.
Diatorna spp.
Gon'phonema spp.
Frustulia spp.

Chlorophyceae
Cladophora glonerata
Cosnrarirm spp.
Rlrizoclonirrn spp.
Cedogonium sp.
i.J.lothri_x sp.
gpirog5ra sp.
Hydrodictyon sp.
Scenedesnir:s qr:adri cauda
Gloea,s2psa-SD-
Pediasti-rm t'etras
P. dr_rpIex
Ctra.etophora sp.
Stigeegl6riir:rn sp.
Calothrix sp.

$-rrhophyceae
Peridiniun sp.

l
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TWMTEBRATE SIT]DIES
(Benthos)

The purpose of this section is to corpare the.benthic populations
of sugar cleek before and after charrner relocation. The pre-channel
relocation study was conducted by tr{cctaw on Apr11 2s, rgr4, The post_
channel relocation study was conducted between Ir4ay 26 and.June 12,
7978. A partial collection was nq.de on July 2o, 7w6, only a few
quantitatlve facts were obtained due to the limited nuiber of sampres.

Qralirative a,,d quantitative rrethods used. were identicar to
IUc:c?aw (1974). A11 specirrens were klIred and preserved in T@o arco_
bo1. A11 crga,,i-sns, urith the exception of sonre chironorniaae, *ere
returned -,c tbe laboratory for identiflcation and enurneration. sta-
tions sc-l and sc-3 were sanpled during the pre- a.:rd post-channel
relocation investigations. rn addition, station sc-1 wa.s sanpled
Jury 20, 7976, station 6 (refer to chernistry and periphyton investi_
gation) wa= i,,cluded ix the post-channer rerocation study.

The 1r-;o1 and riffle quantitative sanples are reported separately
to derncnst:ate the differences observed between the trryo types of stream
bed habita--s that were a,,a]yzed i-n this abbr.eviated investigations,

Statica SC-I Results of this station are conta_lned in Appendix
A. Mccraw io,nd thi-s station to be the richest of the two stations
saqpled dr:.-:ng the pre-channer rer ocation investigation with an a.,,er_

age of 65 c:-Tani.Srs p'er square foot. In the post-cha,nel_ relocatlon

o
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study, 18 0rganisns per squa-re foot pere fould in the riffle samples
a-s ccxqra-red to 34 0rganisrs per sq,are foot in the pool sanples. The
riffle sarryles were doninated by Elhorreroptera (wo) and Dipte ra, (2w")
as was the pool sanple vfrere Elhaneroptera ccxrqtrised 6L% of the total
and Diptera 2@"). *ccraw found ftpheneroptera to ccrprise 51% of the
total at this station without a subdcrninant.

Station SC-3 . Hesults of this station are contained in Appendix
'B. Mcclaw found an average of 44 organisns per square foot at this
station. rn the post-channel relocation investigatlon; the riffre
sampled yielded an average of g7 organisrs per squa-re foot w.ith the
pool sanple reduced in nunbers to an average of 2s orgaaisns per
square foot ' rn the riffle sanple the benthic comnuniry wa-s dcrni.ated
by Diptera Ga%) and contained s,bdominants in Ephenrerop tera (2ffi)
and Isopoda (19e). Isopoda (3W") and Dlptera (3@,) donrlnated the
pool sanple with Elhenreroptera (lflo) present as a subdomj-nant. This
is contrasted to Mccraw's stud5r where 45% of the total rvere Elhenrerop-
tera arrd Diptera contributed 2g,STo of the total organisns.

Station 6 , Hesults of this station are contained irt Appendix C.
This station was not included in the pre-channel relocation conducted
by }{cftaw in rw4, This station 1s directly below the site of brid.ge
constn-lction on the rnai,, trlghw-ay cu. s , zl), only riff le samples wer:e
collected at this station, The pool area was too deep at this station
for proper quantitative sanpling. Ephaneroptera orga,,isns contributed
6l% of the totar at thi-s stati.on with T?ichoptera a:rd Diptera contri_
butfug 1% and Wo, restrsectively,

,;;r

o
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O Epherneroptera was found to be dcrninaat and the rncst diverse i.n

the pre-channel- relocation investigation, In the post-channel relo-
cation study, Elheneroptera occr:rred as co-dorninarrts with Diptera

and Isopoda. Ttris shift in dorninance is rmt lil<e1y due to a tinre

shift ald consequently developrnent and erergence of sone organisns.

Each of the 14 orders found in the initial study were found in the

follow-up program with the exception of }Lindlnea. The total organ-

1sn count decreased at Station SC-I, where a large mrnber of fuhone-

roptera were found in tfie initial- ilvestigation. This decrease in
total nuinilers could be attributed to srErgence of Elhenreroptera prior

to the fol1or-up program. The total nurnber of orga:risns at Station

SC-3 rsre.ined about the sarne 1n both collections if the suns of the

pool and riffle samples are lurped arrd averaged.

O Although it is difficult to ccrlpare lnvestigations separated

by a span of four jrcars, the comrmnity structure obserwed by ycCraw

in lW4 prevailed in the present collection.

The benthic fauna as with the periphyton connmnities appeared to be

affected for only a short term, i-.e, less than one week, during periods

of high tLirbidlty due to rains or the opening of the flood gates on

Lake Be11a Vista. The benthic ccrrnruaity, although not officially

sarrpled, was observed during eaclr alga1 collection, This was not a

ri-gorous kick net collection but rather general obser,zations ne.de by

pickilg stones frorn the stream bottcrn. Ilrcrn these cotlections it wa-s

noted that the orders found during intensi-ve collections were al-so

present vtren only ca^sual observations were rade.

o
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Station Sc-1-Qualatative
Jnne 12, 1978

APPENDIX A

Station Sc-1{ualatative
JuIy 20, L976

Decapoda
Astacidae

Isopoda
Asellidae

Aselh:s sp.

fuheneroptera
Ba.etidae

Baetis sp.--
Heptageniidae

Stenonerna sp.

Oligoclraeta

Diptera
Ctrironominae

Megaloptera
Corydalidae

Corydalus cornutus

Plecoptera
Perlidae

Perlesta sp.

Trichoptera
Hydropsychidae

sp
Hydropsydre sp.

Gastropoda
Ancylidae

Ferri-ssia sp

xTen dip i Cae{Lr iron oroi n a-e

Decapoda
Astacida.e

Isopoda
Asellirl:e

Asellus sp.

Elhenreroptera
Heptageniida.e

Stenonena sp

Diptera
Ctrironornina-e

Coleoptera
Psephenidae

Psepheni.s sp.

Tricladida
Planariirrae

Drgesia sp.

Trichoptera
Hydropsychidae

Hyciropsyche sp.
Cheumatopslzche sp.

Gastropoda
Ancylidae

Ferrissia sp.

o
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Station Sc-reualatative
Jnne 12, 1978

APPM{DIX B

Decapoda
Astacidae

Isopoda
Asellida.e

Assellus sp.

Epherneroptera
Baetidae

Baetis sp.
Heptageniidae

Stenonena sp

Oligocha.eta

Coleoptera
Psephenidae

Psephenr:s sp.
Elmidae

Stenelmis sp.

Megaloptera
Corydalidae

CoiffdalqE ernulgs

Trichoptera
Rhyacophilida€

Rhyacophila sp.
Hyciropsychidae

Hlzdroos-vche sp.
Ctrerrnatopsydre sp.

Diptera
Chironominae

Hemiptera
Gerridae

Trepobates s-p.

o
+Ten dip i- dae{h i ronor-ni-n ae
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Decapoda
Astacidae

Epherneroptera
Baetidae

Baetis sp.
Heptageniidae

Stenonema

Isopoda
Aselledae

Asellus sP

Oligochaeta

Tricladida
Planariidae

Drgesia sp.

Trichoptera
Hyciropsychidae

Hydropsyche sP.
Rhyacophilidae

la sp.

Diptera
Ctrirononii:ra.e
Sirnuliidae

Col eoptera
Elmidae
' Stenelrn-is sP

APPB{DIX C

Elheneroptera
Baetidae

BeeEs_w.
Heptageniidae

Stenonerna sp.

Diptera
Sinr11ida€
Ctri-rononina-e

T?ichoptera
HydropsycLridae

Plecoptera
Early Instar

Oligocha.eta

T?icladida
Planariidae

Drgesia sp.

Rlffle
Station 6-Quantatat ive
Ir4ay 31, 1978

Riffle
Station 6-Qr:aatatativ
I'|ay 26, l.978

1

JI

5

1

3

8

1

4
2

5
69v

sp.

o
4

3

Total- organisns
Mean
(2 Sa,r,ples)

O

rlen dip i dae{Lri ron crnin a.e
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},IA},II\{,ALIAN POPUL,ATICD{S

The purpose of this section is to describe population estimates

of marrmalian ryecies ald j-ndicate what effect the chan:reI relocation

may have had on these populations. rt was anticinated that the re-
siding and transient nn:rmaLs v,ould be dismpted by direct destmction

of habitat and oeripheral effects of the e-onstmction operation.

Ttre followirlg assesses the actrrar effect of the project on the

manrnals at the constmction site.

In order to nn-intain consi-stency, all procedr:res used in the ori-
ginal study were folrowed in the folIow-up study, The three study

plots used 1n the original study (Figure 1) were again used irr this
study. Plots 1 and 3 were essentlally undistr:rbed by the construction;

however, nnst of plot 2 was drastically altered.

study plot I consists of oak, napre arrd syc-anore overstory on a:r

alIuvial plain constitutirg the east bank of the creek, Area - 0.453

acres.

The northern lrcrtion (ca, l5-2q) of study plot 2 rernained essen_

tia11y the sarne--oaJ<, hickory, walnut, ne.pIe, ffid sycamcre overstory

on a steep hillside (25o-55o slope). The rerna-ilder of prot 2 south-

rmrd consists of varior:s gra-sses growir\g sparsely on the chert and

shale rip-rap. This plot constitutes the west bank of the stream.

Area - O.YZ acres.

Study plot 3 consrsts of abandoned agricultr:raI land with secon-

dary growth of srlr:ac, red cedar and persfu-nnn as well as various grasses.

Area - 0.174 acres,

o
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Sherman live traps arrd National live traps (nrediun) were used.

SrE1l National traps were not r:sed in the fo11ow-up study as they did

not yield any results in the original study (iVhitg. and Tyler , lW7),

The Sherman traps were baited with peanut butter and the National

traps with apple slices and sardines. The captr:re efficiency of the

traps were checked and were relocated if necessalry. A-l-1 IIEIrmals

captured were weighed, sexed, tagged, and released,

Population estimates were made using the Lilcoln-Peterson rnark-

recaprure nethod, i.e. Population (P) = $, where x equals the totalv'
captured each night, n equals the total previor.lsly n:arked and y equals

the total recaptured each night. The population estimates were stan-

dardized to nunl:er per acre of equivalent habitat Ofhite and T]Ier,

1977). Squirrel populations were made r:sing nest counts and again

stanciardi-zed as above.

AIl other data collected was qualitative. Plaster castings of

foo@ri-nts were made while scrre tracks were identified by direct obser-

vation w,hen possible. In addition, visual sitlngs were noted. A1so,

identification by bu:row arld nest was rmde where possible '

Both the original stird5z and the foI1ow-up study were done in

the late spring and early stlillier, Ttre f irs't study wa-s done in 1975

arrd the follcnr-up v,as done in l.977,
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o
Initial Population Estirnates (1975) Based On Trapping Results

and the Relative Abundance of Species Present

STUDY
PLOI

SPECIES
CAPTL,BM

Perormrscus mali cu]atr:r

Peromyscus leucopus

Pitlzrryzs pinetonrn

Perorryscus leucopr:s

Tamias striatus

Sign'odon hispidus

Procyon lotor

Scin:s niger*

Ni]]\BM, DIMINSION OF
CAPTURM PISI IN ACRES

MAI\A{AL NU}tsm Pm,
ACEE OF EQUIVAIN.TT HABITAT

4

11

2

L2

L4

n6ZJ

8

M

1

1

1

2

2

3

I
2

2

2

I

6

7

I

6

16

.453

.453

.453

.347

. t*t

.174

.800

.%1

o x Deterrnined by nest count.
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F{ioo'i
oq

UJ L:J './J <oPpr'traots-
oooo4BOl))

P
()P'
AU
clO

P9
c+ (L)

!)oi-.ts
P

o

H

o
H'cl

HtE<
o
c+ Fir
o'E
^5
C!D
HiJ
dm
'lD
Hrr
FD rt
5cta?po
lt) a
^Crir dqop
FFI
Foo€Hodo

a5crOtrp

o
HP(o F'
-l lD\]
-d H.

a
P

o

Eq

E<
2n
Gtr
L.J (J

o)St\]tet€5555jJ
-N 

1\) -N t! t\) N)

(, (^)
CD

ts4PP

29

9,.-

o



o
Population estjmates and relative abundance of n,arrrml
Little Sugar Creek in Benton County, Arkansas (foIIcm
study , L977).

STI.]DY
PIOT

t&2

1

1

2

1

2

3

1

2

PECIES

Perorryscus rnaniculatus

P. leucopus

P.__lgucopgg

Sigrodon hispidus

S. hispidus

S. idus

Tamias striatus

T. striatus

Procvon lotor

POPUIATIOI.i
ESTIMATE

6

5

IO

4

6

4

3

5

3

NUMBM. PM, ACHE
EQIJTVAI;BII HABTTAT :

t2

10

28

8

I6

23

t)

t2

4

I

o
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It would be eil'["'

in this project mipl'l

habitat and thereft'r''"

species utilizing Ilr"

in those a-reas utlet'r'
, ln peripheral a-re2s. Iiowever, upon corq)arlson

and to a fesser ex I r 'irl

with the original Plll'l\i 
(White and' Tyler ' 1977) there appea-rs to have

been little if al1' cllirrit on marrmalian species j-n the area as a result

of the higlrwaY Prc,lt,il 
'

The variatiotr ltt irpulation estimates between the pre-constmction

and forlow up inv-e'l ld*tion nray sinply be a nn-nifestation of norrnal

.,rr(roD size due to natality and nnrbality, irrmigra-
oscillations in P\lrr"

.rr.t normal reproductive cycling, etc. For exarple,
tion and enmigratl'{l -

. r:rra-is striatus breeds in April and again in l-ate

the eastern chiPnrrttrh
i of Septenrircr and has a 31 day gestation period

Au-eust and' througt\ lr\ra'

,.,: 1976). Therefore the difference observed in
iBurt ald Grosselllri^t'r' 

-'

. rgi\(. resul-ted frorn normal reproductive cycling a-s

the tuo studies nr$

., .:*, l,ear (normaI1y 2-8 indivi-duals) may not hav-e

tie first fitter '\r
,s they usually don't until two-thirds growrl'

s;rpeared a'oove st*tt'." 
-.".:s ma,iculatr:s tends to congregate period'ica1ly

I-:e oeer mou.se, it:):'; --
. '-..:dornfy d.ispersed throughout its rarlge at that

s-:d may not have l\t''
. > :rapping results. The population density of

:.llIE, therebY elr:r'
-'":ar Inay vary frorn one per acre to one per 15

::e raccoon, Prcr]')-
-'.?ctilg trapping results. Ttrerefore, aJly quan-

::.JreS amually ai)*:s '
, :l:e raccoon f-i'ott such a snaff area 2-s that used

: irative 1nf or::ri r.t

;1 ed that construction such as that undertaken

1'rsu1t in drastic alteration or destruction of

,llslocation of resident and traasient manmaliart

dl'ea. This effect might particularly be expected

tltl: constmction actually occr:rred (study plot 2)

,i

I
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o in this study nn:st be scrutinized.

Vis,i'ed with these reservations, the data suggests that the construc-

tion project had probably little if any effect on the population size of

the marrrnal-s found within the study a-rea.

The qualitative data would also indicate that the construction pro-

ject had Iittle if any effect on the marrmals i:a the area. With few ex-

ceptions, the manmalian species obserwed in the original study were

again observ-ed in the present study. Any discrepancies rnay sinply be

due to chance. For exanple, the fact that no pine vo1es, Pitlzrnlzs pine-

torr-rn were observed or captr:red in the fo11ow up study but were in the

origlnal study j-s not significant as only one was captured in the ini-

tial inventory.

The nnst noteworthy observation made in this study was the reutil-

izatron of study plot 2 which sustained the greatest alteration as a

resu-l-t of the highway construction. This area, once of the upland

deciduor:s t5rpe is now covered with sparse vegetation - prirnarily grasses.

However, all species reported to hav-e inhabited this area prior to the

construction agaj-n inhabit the area and in approximatelSz the same nUIIF

bers. The large rocks nearest the creek at the bottorn of the steep

hillside prowide al excellent place for nests and br:rrows. A11 the

species in this ar€a are generalists with regard to habitat selection,

nesting in forests and grasslands, rock br:rrovus, tree stutps, etc.

Therefore, this reutilization by tbese species is not sur"prising.

fn addition, sorie species not previously reported in plot 2 were

obserr-ed and captured in the present study i.e. Tamias striatqs axd

Sigoirdon hispicius. In fzct, a rather large population of the latter

o

o
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o now jxhabits study plot 2 (12 per acre of equivalent habitat) '

Several observations rna.de in the orlginal study were not made

i-n the follcm-r-rp study utrj-ch are probably simply due to chance. There

wa-s no evidence of the presence of the coyote, Calis latrans the

eastern nD1e, Scalopus aquaticr:s and the pile vo1e, Pityrnys pinetonm

However, the otrrcssr.rn, Didelphis rnarsupialis whiich was not observed

in the origi-nal survey was sited iI the fol1ow-up inventory. Also

the initial study, indicated den holes in the bank of the creel< i]}-

dicati:ng the possible presence of the beaver, Castor canadensj-s' The

evidence of .oabitat utiu-zation and foraging by beavers wa-s quite

convincjlg ard although not observed, a lrcpulation of beavers i-n study

plot 1 is hghlY Probab1e.
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VASCT]IAR PI,ANTS AND VE@TATION TYPES

The vegetation at all three relocation sites near Be1la Vista

is tlpical of nost floodpla-ln aleas of sruLl1 streans and rncist up-

lands found elsewtrere jl the Ozarks of Arkansa's as described by Tur-

ner (1935), Arend and Julander (1948), Bullington (1962), Dale and

ftrllerton (1%3), Yorlree (1969), Dale (t97+), and many others' These

sites have been extensively d-isturbed by mal] and are not considered

to represent unique ecosystens. A1so, no rare or endangered species

of ptants were noted in any of these area's'

vegetation analysis was acconplished i-n June, 1975 through the

use of transects for trees (Phillips, l-959) and by IIEaIts of the ocu-

1ar tube nethod for understories (Da1e and l\rl1erton, 1963) ' The

data were then cm,piled by rnethods described by Phillips (1959),

dominant and inportant seconda:y species deterrniled, and vegetation

types designated bY nu'dcer.

A follow up study was done in June and July of 1977. The vegg-

tation types noted in the initial study were present in 1977. The

anp,nt of total vegetation had been reduced, but with planting done

by the Highway a-nd T?ansportation Departrnent at al-1 sites, sc\ie re-

covery is e>Pected.

Many opini-ons exist as to criteria for deslgnation of dsninalts

arrd ilporta]lt Secondary species, but for the purpose of thi.s study,

dorninalts are considered to be plants that are the rcst numerous,

conspicuous, or largest plants in each stratun (overstory, woody r-mder-

story, a-nd forest floor or open space areas) that exert conn:unity con-

trol. Inportant sec,cnda:1- species are thcse that rray dcminate locally

within any vegetation tlpe, or a-re the npst conspicuotLs, nulllerous, or

IO
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o

largest plants except the dcrninants.

Plant species present 1n each relocation site were collected

periodically dr:ring the investlgation and pressed, dried, and iden-

tified. Trrese are deposited in the University of Arkansas Herbarirrn,

Fa,yetteville, as voucher specirnens,

t
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o Principal Vegetation Types (connnrnities) of the Be11a Vista
Area. Overstory, woody understory and forest floor species
of open areas that occr.rr as dorninaats are indicated by nurr
ber and irrportaat secondary species by letter i-n each vege-
tation type. Dash (---) indicates that no species occr:rred
in the designated vegetation type a-s a dorninant or inportant
secondary species. Trees listed as woody understory are
seedlings or snall saplings

I

Vegetation Overstory Woody Under:story Forest Floor
or Areas

1. Meadow fescue
a. Johnson g-rass
b. Kentucky blue grass
c. OYchard grass
d. Bernruda grass

1

2 1. Bois d'arc
2. Sycanore

o a 1. Box elder
2. Swarp dogwood

1. Poison irry
a. sunac

a Johnson gra.ss

4 1. Swanp dogwood d Virginia wild rye

5 a. Johnson grass
b. Kentucky blue gra-ss
c. Chickweed
d. Meadow fescue
e. Buffalo clover

6 1. Sycan'nre
2. Green ash
a. Box elder

1. Americaa e1m
2. S\an-p dogwood
3. Red bud

I. Virginia wild rye
a. Nodding fescue

7 1. Northern red oak
2. Sycarrnre
3. Crrinquapin oak
a. I1'hite oak
b. Green ash
c. Black walnut

1. American elm
2. Suanp dcgwood
3. Red bud

Joblson grass
Water willow

I
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o
- continued

, @tation
TVPes

Overstory Woody Understory Forest Floor
or fren Areas

a

b
c

8 1. Sycannre
2. Black wi11cni,
a. Americaa e1m
b. Green ash
c. lTard's wi11ow

Johnson gra.ss
Meadow fescue
Water wiIlow

o 1. Meadorv fescue
a. Johnson gra-ss
b. iz'entuckY blue grass
c. Buffalo clover
d. Sedge

1. Conncn Plantain10.

o 11 1. White oak
a. Green ash
b. Box elder
c. Black cherry
d. Sycannre
e. Anerican eIm
f . Ilad<berry
g. Mockernut hickory

t2 l. Silver leaf rnaPle 1. Green ash
2. bx el,der 2. America:i e1m

a. Blacl< cherry a- Hackber4Y
b. Mockernut hickory b. Chinquapir oak

c. Spice bush

1. Virginia wild rye
a-. Ye11ow ironweed

13. 1. Sycarnore
2. Anericarr e1m
a. Black wafnut

1. Box elder
a. Paupaw
b. Persirrrmn
c. O:io buckeYe
d. Green ash

1. Virginia wild rye
a. Stinging nettle
b. Bear-foot

l-. Americar elm
2. Hackberry
a. Green ash
b. Hackberry

I. Anerican elm
2. Hzcklc.r-rra
a. Green ash
b. Hackberry30

14 1. Virginia wild rye
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o
SITE 1

ACANTTIIACEAE Acaathus Farnlly

(L. ) vahl

Ruellia pedr:nculata Torr.

ACffiACEAE Maple Family

Acer negrrndo L.

Acer saccharinun L.

.AMARAIIIIIACEAE Amaranth Fam11y

Amaranthus sp.

BAISAMINACEAE Touch-re-not Farnily

Inpatiens ca.pensis Meerb.

BIG'{ONIACEAE Trupet Creeper Farnily

Canpsis radicans (L. ) Seern.

CAMPANUIdCEAE Bellflcper Family

Triodanls perfoliata (L. ) Nieuvl.

CAPRIIOLIACEAE Honeysuckle Farnily

Sarnbucus caaadensls L.

S-v'nphoricar-pos orbiculati:s Moendr

Viburnun pmnifolir-rn L.

CARYOPHYLL,ACEAE Pink Farnily

Dianthus arnreria L.

Stellaria sp.

OI,IP0SITAE S\rnflower Farnily

Achillea rnillefolirm L.

Anbrosia artemisiifolia L.

Water Willcm

Wild Petunia

Box Elder

Silver N{ap1e

Ama.::alth

Sotted Touch-rne-not

Tnxpet Creeper

Venr:s' Looklng Gla-ss

Ccnrncn Elderberry

Coral Berry

Black Haw

Deptford Ptuk

Chickweed

Conrncn Milfoil

Connnn Ragweed

Horse lt'eed

Justicia arnericaaa

o
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-{nitrcsia trifrda L.
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o
Aster sagittifolir:s WederneYer Aster

Aster sp.

Astrarrthiun

Aster

integrifolirm (Michx. ) Nutt.Western Dalsy

o

Cluysaathenn-rn leucanthenn-un L.

Eri-geron philadelphicus L.

Lactuca seriola L.

Lactuca sp.

Pol:znnia uvedalia L.

Redbeckia laclniata L.

Silphirrn perfoliatrrn L.

Silphirrn terebinthinacerrn Jaq.

Solidago sp.

Taraxacrrn of f i- cinale lViggers

Verbesina alterni-fo1ia (L. ) Britt.

Vernonia sp.

@IWOLWTACEAE Mornilg G1ory Farnily

Convolvulus sepiun L.

COFII'IACEAE Dog:rood FamilY

Cornus dnrmcndi MeYer

CRUCIFERAE lviustard FarnilY

Barbarea vulgaris R. Br.

lepidiu'n virginicrrn L.

Nasturtr'..r.'n officina-l-e R. Br.

CTPRESSACEAE CyPress FanrllY

Junj-per-r-rs vi-rginiala L.

Ox-eye Daisy

Philadelphia Fleabane

Prickly l-ettuce

Wild Lettuce

Bears-foot *

Wild C'oldenglow

Cup-p1ant

Prairie Dock

Croldenrod

Ccnnon Dandelion

Yellorr Ironweed

Irornveed

Hedge Binoheed

Rougfi-leaved Dogwood

Yellow Hocket

Pepper Grass

Ifater Cress

o

4L

Red Cedar
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CfPffiACEAE Sedge FarnilY

Carex leavenworthii Dew.

Cyperus sP.

DIOSCOREACEAE Yam FamiIY

Dioscorea vil-losa L-

FA@CEAE' Beech FamilY

Quercr:s nruehlenbergii Engelm.

Quercr:s rubra L. .

ffiANIACEAE Geralirm FarnilY

Geraniun maculatr.m L.

Geranirrn pusillrrn L.

GRAMINEAE Grass FamilY

Brrcnrus racennsus L.

Cvnodon dactvlon (L. ) Pers.

Dactylis glonrerata L.

Elfrrn:s virginicus L.

Festuca elatior L.

Festuca obtusa- Bi-eh1er

Panicun boscii Poir.

Panicum sp.

Poa pratensis L.

Sorghrm halepense (L. ) Pers.
4-

Sohenopholis obtusata (tr{ic}rx. ) Scribn'

JUGLANDACEAE Walnut FarnilY

Car-va torr.e111[g:s3 Nutt.

LABIATAE }lint Fami'lY

Sedge

Secige

Wild Yam

Ctrinquapin Oak

Northern Red Oak -

Wild Geranlun

Cranesbi-1L

Hairy Ctress

Berrrmda Gra-ss

Orctrard Grass

Wild Rye

I{eadcx,v Fescue

Nodding Fescue

Pani-c-gra-ss

Parlic-grass

Kentucky- Blue Grass

Joblson Grass

\{'Iedge Grass

Nlockernut Hickory

1o
I
T

t
i

Pn:neI1a wul-garis L.
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LEGIII{INOSAE Pea Farnlly

Cercis canadensis L.

Degnodiun sp.

Gleditsia triaca.:rthos [darsh.

Melilotus sp.

T?ifolitm hybridun L
var. pratense Rabenh

Trifolir:rn reflexun L.

Vicia sativa L.

LILIACEAE Lily Family

Allitrn canadense L.

Srnilax bona-nox L

$nilax rotundifolia L

I\4ORACEAE tr{u1berry Family

Maclura pornifera (Raf. ) Schneid.

Mon:s rubra L.

NYCTAGINACEAE Four-o'c1ock Farnily

Mirabilis nyel3ginea (Michx. ) [Lac M.
OLEACLAE Ofive family

Fra:cilus
O]'TAC,RACEAE

lvzrtica Marsh.
Farnily

Oenothera sernilata Nutt

PASSIFI-ORA(EAE Passion-flower Family

Pa-ssiflora lutea L.

PHY|OTACCACEAE Poks.veed Family

Ph],,to1acca arriericana L.

POIEI!0NIACT-AE Phfox Family

Phlox divar-icata L.

Redbud

Tick trefoil

Honey I-ocust

Sweet Clover

Alsike Clover

Buffalo Clover

CcrTrrpn Vetch

Wild Garlic

Bu].lbrier

Greenbrier

Osage Orange

Red ltu1berry

i{'i1d Four-o'ciock

Green Ash

Evenj-ng Primrose

Pa-ssion-f lorrer

Pokeweed

Evening

I

o
va-r. laohamii lVood
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o
PIANTAGINACEAE Plantain FamiIY

Plaltago lanceolata L.

Plarrtago major L.

PI,ATANACEAE Plane tree Family

Platam:s occidentalis L.

POLYGONACEAE Buc}<wheat Family

Po1 sp.

Ruunex altissirrn:s Wood

PRIMUI,ACEAE Primrose Family

Lvsimachia nunnn:laria L.

R0SACEAE Rose Farnlly

Geunt sp.

Potentil-l-a sp.

Pn:m:s serotina ftrrh.

Pnrm:s sp.

Rubus sp.

SALICACEAE Willcxp FarnllY

Popuh:s deltoideq Marsh.

Salix caroliniana li[ichx.

Salix nigra I{aish.

SCROPHULARIA(EAE Figwort Farnl 1y

Penstennn diglt4lis Nutt.

\,'erbascrnn blatta:'ia L.

RITtsIACEAE Madder FamilY

Cephalanthr:s occldentalis L

Galir;m trif lorr-rr l1i chx.

English Plantairr

Connpn Plantain

Sycarncre

Snnrtweed

PaJ-e Dock

Iloneywort

Avens

Five Finger

Black Ctrerry

Orerry

BlacHcerry

Cottonwood

Ward's Willcnu

Black Willow

Beard-tougue

\4oth Mullein

Buttonbush

Sweet-scented Becistraw
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Sherardin arvensis L.

IILMACEAE EIm FarnilY

Celtis laevigata Wi11d.

lllnnrs anrericana L.

Daucns cato!.a L.

Sanicula canadensls L.

Thaspium barbinode (Midrx.) Nutt.

Thaspir-rn trifoliatrrn (L. ) Gray

UBTICACEAE Nettle FamilY

Boehneria cvlindrica CL.) Sw.

VALffiIANACEAE Valerian FarnilY

Valerialella radiata (L. ) Drfr.

VffiBE{ACEAE Vervain FamilY

Lippia langeol-ata Midx.

VIOI-ACEAE Violet FamilY

Viola sp.

VITACEAE GraPe FamilY

Field Madder

Sugarberry

Anrerican El-m

Queen Ame's Lace

Black Snakeroot

Meador,ry- Parsnip

Meadow Parsnlp

False Nettfe

Corn Sa1ad

Fog trYuit

Violet

I

t

II
t

I
,
;

Parthenocissus quinquefolia (L. ) Planch.Virginia Creeper

Vitis vulpina L. Wilter Grape

o
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SITE 2

ALISIvIACEAE Water Plaltain Farnily

Sagittaria sp.

A]WONACEAE Custard Apple Family

Asinr-ina triloba (L. ) Dunal-

BEIULACEAE Birch Family

Ostrya virginiana (Mi11. ) K. Koch

BIG{ONI-ACEAE Tnrrpet CYeeper Family

Canq:sis radicans (L. ) Seem.

CAPRIFOLIACEAE Honeysuckle Farnily

I-onicera flava Sirrs

Viburnun pnrnifoli rrn L.

Viburnrm rufidulun Raf .

CARYOPHYLL"ACEAE Pink Farnily

Saponaria officinalis L

CISIACEAE Rockr-ose Farnily

I-echea tenuifolia Midrx.

CCA{MU.INACEAE Spidervort Family

Conr,relina conrrrunis L.

COT,IPOSITAE

Antennaria plarltaginif olia (L. ) Hook.

Aster patens Ait.

Aster saglttif olius Wecierneyer

Ori-chorii-rr, intybus L.

Eupatori-lun serot inun Mi cfix.

(L. ) Srt'eet

Arrowhead

Paupaw

Ironwood

Tnnpet Creeper

Ye1low Honeysuckle

Black Haw

Southern Black Haw

Bouncing Bet

Pinweed

Day-flower

P.:ssy's Toes

Spreadilg Aster

55 LCa

Ccnr:ron Oricory

Lare Boneset

Gi-e,veo Heliopsis belianthoides
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Solidago sP.

Sonchus asper (L. ) Hil1

)Gnthir.rn strunariun L'

@NVOLWI-,ACEAE l&crning G1ory Farnily

Convolvulus sepirm L.

CBUCIFffiAE Musta-rd FamilY

Lepidir-rn virginict'rn L.

Nasturtirrn officinale R. Br.

Rorippa islandica (Oeder) Borbas

CYPffiACEAE Sedge FarnilY

Carex tribuloides Wahlenb.

Scirpr:s atrovirens WiIId.

DIGSCOREACEAE Yam FamilY

Dioscorea villosa L.

BB{ACEAE El;onY FamilY

Diospnrros virginiana L.

ffiICACEAE Heath FamilY

Vaccilir-rn stamineun L.

I'AGACEAE Beech FamilY

Quercus alba L.

Quercus niuehlenbergii Engelm.

GRANTINEAE Grass FarnilY

Danthoni-a spicata (L. ) Beauv.

Goldenrod

$piny-leaved Sow Thistle

Cocklebr:r

Hedge Bindpeed

Pepper Grass

Vlater Cbess

It{arsh Ye11ow C}ess

Sedge

Con-rnon Bulrush

lVild Yam

Persirnrpn

Deerberry

White Oak

Ctiinquapin Oak

Poverby Oat Grass

lvlea-dow Fescue

Panic-gra-ss

Panic-grass

Johnson Gra-sso

Festuca

Panicun

Panicirn

Sordrrirn

el-atior L.

boscii- Poir.

sp.

halepense (L Pers

48



o HYPffiICACEAE St. John's-wort Farnily

Hypericr:rn sp.

IBIDACEAE Iris Family

Siwrinchir-rn bernmdiana L.

JLNCAGAE Rush Family

Ju.ncus effusr:s L.

JUGLANDACEAE Walnut Family

Grya cordiformis (Wang.) K. Koch

Jugla.trs nigra L.

i,ABIATAE Mint Family

Prrrnella vulgaris L.

Teucriurn canadense L.

LAL,EACEAE Lalrrel Farnily

Lildera benzoin (L. ) Blrrne

Sassafras albidirn (Nutt. ) Nees

LEGIMINOSAE Pea Farnily

Cercis canadensis L.

Desnrdiun sp.

Gleditsia triacaathos L.

Melilotus albus Desr.

Trifolir-rn pratense L

LILIACEAE

NCBACEAE Mulberry Family

IUach:ra (Raf .) Schneid

,\4or.us rubra L.

St. John's-wort

Bue-eyed Gra.ss

Soft Rirsh

Bitternut Hickory

Black Walnut

SeIfheal

I{'oodsage

fuice Bush

Sassafras

Redbud

Tick trefoil

Honey I-ocust

iThite Sweet Clover

Red Clover

Osage Orarge

Eed Mulberry

o

Lily Family

Polygonattun q?4qllqulatum (Muh1 ) Pursh So1crr:n's Seal

o
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MCTAGINA(EAE For:r-o'c1ock Family

Mirabilis nycta.qinea (li[ichx.) Ir4ac M' l{iId For:r-o'c1ock

CNAGRACEAE Evenilg Prjrmose Farnily

Oenothera speciosa }ftrtt. White Evening Frjmrose

PAPAVffiACEAE PoPPY FarnilY

Pa::aver dr:biun L'

PIANTAGINACEAE Plarltain FarcilY

Plantago ry4ior L"

--

POLY@NACEAE Bucl<r*reat FamilY

Polvgonun scandens L Fa-1se Buc]<rheat

SnartweedPolvgonrrn sp.

RGSACEAE Rose FarnilY

Anelanchie{ arborea (lr4ichx. f .) Fern Shradbush

Ninebark

Black Cherry

Pasture Rose

Blacldcerry

Physocarpr:s opulifolius (L' ) \laxim

frr:nus serotina Errh.

Rubus sP-

RUIACEAE Rue FarnilY

Ptelea trifoliata L. Hop Ttee

SCFOPHIIf,ARIACEAE Figwort Family

Gerardia grandi flora Benth Gerardia

Beard-tonguePenstenPn tulcaeflorus Nutt.

Blind Eyes

Connpn Plarttai:e

Gr:or:nd Cherry

I

Rosa setieera Micfix.

SOfANACEAE Potato FarnilY

Phlzsalis sP.

STAPI{YLEACEAE Bla-dder-nut Family

o St lea trifolra L.

50
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Arkansas
Came & Fish
Commission
NO. 2 NATURAL RESOUrcES DR.
LTTTLE ROCI(, AiI(ANSAS 72205

Security Guard

STEVE N. WILSON. Dirsclo{

this

and

o Mr. Jim Gaither, Assistant Division
Head of the Environmental Division,
Arkansas Highway and Transportation
Department, witl stop by tfr:-s buildingon Friday, June 26, t9gI, between6:30 a.m. and 7:00 a.m.

Please be watching for him duringperiod of time, in order that yo;can give him this stack of sti8esinformation.

Thank vou/r -t
!L;z'it'r'-'D. Baker

*-<-_-__.=

Directorr s Office

o



o
TILIACEAE Linden FamilY

Ti1ia anericana L.

LII,MACtsAE E1m FamilY

Ufrnus alata Michx'

tllmus anericarra L

UI\BU-LIFffiAE ParsleY FamilY

Sanicula caaadensis L

Torilis .iaPonica (Houtt') DC

VITACEAE GraPe FamilY

Parthenocissris uefolia

Vitis vul-pina L

Bass:wood

Wilged EIm

Anrerica:: Elm

Black Snakeroot

Hedge ParsleY

(L. ) Planctr.Virginia CreePer

o
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ANNONACEAE Custard Apple Family

Asimlna triloba (L. ) Dunal

ARISTOi-OGIIACEAE Birthwort Family

Asarim canadense L.

BAISAMII\IA(EAE Tough-ne-not Farnily

frrucatiens pallida Nutt.

BE'1\II"ACEAE Birch Family

Corylus anericana WaLt.

- 
CAMPANULACEAE Bellflorer Family

Triodaris b![gra (R.8P. ) Greene

CAPRII'OLIACEAE Honeysuckle Farnily

I-onicera japonica Thunb

Viburnum pnrnifoliun L.

Vlburm-rn nrfidulim Raf .

OON4I\ffi-INACEAE Spiderwort Family

Cor,melina erecta L.

COMPOSITAE Sunflcxver Family

Astranthiun integrifoliun (Midrx. )

Bidens sp.

Ctirysantherm-rn leucantherrn-rn L .

Ciclroruun intybus L.

Hel:qpqis helianthoides (L. ) Srweet

Solidago sp.

Vc=rbesina alterni-fo1ia (L. ) Britt.
CCR}{ACEAE Dogwood Family

Cornus cbliqua Baf.

l[:;ssa syfvatica ],larsh

Paiapaw

Wild Ginger

Pale Touch-rne-not

Hazelnut

Vem:s' I-ooking Glass

Japanese Honeysuckle

Black Haw

Southern Black Haw

Day-flower

Nutt.ll'estern Daisy

Beggar Ticks

Gx-eye Daisy

Conrnon Chicory

Ox-eye

Goldenrcd

Yellow Ironrveed

Swanp Dogwood

Black Grrn
o
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GUCIFffiAE Mustard FamilY

Arabis laevigata (nfuhI.) Poir.

Barbarea vuLgaris R. Br.

Iepidir:rn vi-rginicqm L.

Ttr1a.spi perfoliatun L.

CXPffiACEAE Sedge FarnilY

Carex gtacilescens Steud.
Carex leavenworthii Dew.

BB{ACEAE EbonY FarnilY

Diospyros rrirginia:ra L.

EQUISETACEAE Horsetail FamilY

Equiseti-rn hyernale L.

EUPHORBIACEAE fuurge FamilY

Acalypha rhonboldea Raf .

ffiANIACEAE Gerarritrn FamilY

Geranir-rn carolinlantrn L.

(fiAMINEAE Grass FarnllY

Br-onn:s iaponicus Thunb.

Bronn:s racenPsus L.

Bronms tectonrn L.

Dactyfis glonerata L.

E1yrn-rs virginicus L.

Festuca elatior L.

Festuca rq,-i;ros L.

Festuca obtusa Biehler

HorCeur,r pusillun Nutt.

I-o1i-rrn nnlt if lorr-rn Lam.

Srr>oth Rock Cress

Yellol Rocket

Pepper Grass

Perfoliate Penny Cress

Sedge
Sedge

Persirrrnon

I{'inter Scouring Rush

Three-seeded Mercury

Clanesbill

"r-apanese Chess

Hairy Oress

Downy Chess

Orchard Grass

Wild Rye

Ivjeadow Fescue

Fescue

Nodding Fescue

Litt1e Barley

Italian Rye Gra-ss

o

O
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o Poa pratensis

Poa sylvestr- r- Gray

HIPPOGASTANACEAE B=e Chestliut Family

AescuLus s.1*-- wi l'l d

-
LABIATAE IL= Family

Larniun purpu-::= L.

Peri]1a fru!===as (L.) grltt

Teucrir.rn cana=se L.

IAURACEAE Iz-+1 Fami]Y

Linderz" benzc= (L.) Bl#re

LEGr-i\4INOSAE ?-- llxri]y

Anprpha fruti=-= 1.

Gleditsia L,

Trifolirrn hy-::-n L.
v&I . PIZ-'>--se Rabef{-:-

T?ifoliun pro:=ens L.

Vlcia sativa I-

LILIACEAE I-3 farnily

Alliurn carlade= i.

Cocculus carc,-:s (L.) :;f.
MCTAGINACEAE l:=-:'clock Tarn:J.y

Mirabilis nyr-i-rea ('!ltir--;s-- ) lvlac. M'

OXALIDACEAE I[:::: Sorrel 7€z:q7Y

Oxalis diller: -acq.

pAssrFI-oRACEAE i=-;n-f1owe=: Tatil-y

Passrflora 1i:= -.

Kentucky Blue Grass

Sylvan Blue Grass

Ohio Buckeye

Dead Nettle

Beef-steak Plant

Wood Sage

Spi-ce Bush

Fal-se Indigo

Honey Iocust

Alsile Clover

Large Hop Clover

Ccnnpn Vetdr

Wild Gar1ic

Carolina Moonseed

Wild For:r-o'clock

Ye]Iow \trood Sorrel

I
I

o

o
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POLYC{D{ACEAE Buckvheat Famj-lY

Polygom.un persicari-a L.

Polygom:rn scandens L.

Polygonun sp.

Rr-rrex altissinn:s Wood

Runex crispus L.

nAfrulCtnaCnaf ButtereuP FamiIY

Clmicifuga racsrpsa (L. ) Nutt

Ranuncrius septentrionalis Poir.

ROSACEAE Rose Family

Anela::chier arborea (Midtx. f .) Fern.

Gerrn canadense Jaq..

Pn:nus anericala Marsh.

Rr:bus occidentalis L.

lady's Thunb

False Buckwheat

$nartweed

Pale Dock

Sour Dock

Black Cohosh

Swzne Buttercup

Shadbush

llhite Avens

Wil-d Plun

Black Ha^ryberry

Cleavers

Becistraw
Sweet-scent ed Bedstraw

lYard's Willow

Ctrittern-wood

Corn fueed,vell

Ground Cherry

Ground Ctrer'ry-

RT]BIACEAE

Galiun

Galiu'n
Galrnn

I'{aclder Family

aparine L.

obtusun Bige1.
triflorurn Mi-chx.

I
LtI

,i.
I

I
:
i-

SAIICACEAE Willorp Faml1Y

Salix caroliniana Michx.

SAPOTACEAE Sapodilla Family

Burelia lanuginosa (Michx. ) Pers.

SCBOPHi.II-ARLACEAE Figwort Farnlly

Veronica arv-ensid L.

SOI/NACEAE Potato FarnilY

Ph-vsalis pulcescens L.

Physalis sp.o
s

I
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UTMACEAE Elm FarnilY

Celtis occidentalis L.

IIImLts anrericana L.

LIMBil,LIF'ffiAE ParsleY FarnilY

Osrnrhiza longistylis (Torr' ) DC'

Torilis j aponica (.Houtt. ) DC

UETICACEAE Nettle FamilY

Boehnreria a (L.) Sil

Laportea canadenslq (L. ) Guad'

VALffiIAI{ACEAE Valerian FamilY

Valerianella radj,ata (L.) Dufr

VITACEAE Grape FamilY

Vitis cinerea Elgelm.

Vitis vulPina L

Hacldcerry

Anrerican Elm

Anise Root

Hedge ParsleY

False Nettle

Wood Nettle

Corn Salad

Grayback GraPe

lVilter GraPe
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FISH POPUTATIOI{ CONFIGIIRATION

The purpose of this part of the study was to determine the re-

estabrishnrent of a fish con-rrn:nity a-fter the chamel relocation had

takenplace.FiShwerecollectedonfouroccasionspriortoconstruc-

tion, once in April, May, June' and July of Lg75' The follow-up col-

lectionsoccured'inMaICh,April,June,and'Augr.rstof1978.Sarrp1ing

was done using a 2O foot seine and a baclpack electroshocker'

Theoriginalcreekcharrrrelwasnotdisturbeddr.iringtheconstrrrc-

tionofthenewdramelduetoabridgethatwasconstructedtorncve

equipmentacrossthecree]<(seeConclr:sionsarrdDiscussion).After

thenewStreamcharrnelwasconstnrcted',waterwa.sallowedtobackwash

intothenewchannel.Drringthls,,agei-ngin,'process,fishhadaccess

to the new channel as well as the origiraf creek channel' On marty

occasionslargenrrrbersoffishwereobservedswirrrningjxthequ-iet

water of the new channel prior to the d'iversion of the stream'

Astorm,uhicktcausedthecreektooverflowitsbad<s'washed

outtheearthdamthatwaspreventingrapidwaterflowthraughthe

new channel on Jariuary 12, 1976, approximately seven nonths after the

constructlonofthj-snewchannel.Afterthisoccurredthecreekflowed

throughboththeolda.ndthenewchannelsuntilJune,lg76utrenthe

old channel was fil1ed for road construction'

By the tj-me the o1d channel was fil1ed in' the new cha-nnel had

becone established a-s aI i,,tegral part of the creek and was being rsed

by the fish in the area. This probably accounts for ih" "t^' ccrrplete

repopulation,internsofconfiguration'dennnstratedbythes-oecies

list.Hadfishbeencollectedonabi-weekl5zba.sisforoneyearbeforeo

58
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and after the channel relocation, it is 1ike1Y that the data vould

reflecttotalrepopulationbecarrseofthegnalld'ifferenceobserved

a-s a result of the eight collections'

o
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o Eishes Before and After Ctramel Belocation

Cyprinidae

Cann:ostorna anornalun

Dionda nubila

Nocornis asper

Notrcpis pilsbryi

Notropis rubellus

Phoxinus arythrogaster .

Senptilus astrornaeulatus

Catostomida-e

Catostonn:s conrrersoni

Poeciliidae

Ganrbr:sia affinis

Centrarehida.e

AnQlqplites nrpestris

Lepomis cyanellus

Ienornis r,acrochirr:s

lvlicropt erus salnoides

Percidae

Etheostona blennioides

Etheostorna f 1abel1are

Etheostoma punctulatun

stoneroller

hatk nr-i-nnow

red.spot chub

dr:skystripe shiner

rosyface shlner

southern redcelly dace,

creek chub

white sucker

nnsquitofish

rock bass

green sunfislt

b1uegil1

largennuth bass

greenside darter

faritail darter

stippled darter

o

I

o
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Cottida-e

Cottus carolinae

Etheosto4a qpgglabilg

Etheostorna zr.na].e

Percina caprodes

Percina cAee&lqi

orangethroat darter

baaded darter

logperch

ctrarrnel darter

banded sculpin

o

o
6
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Qyprilidae

Fishes Collected Before Charurel Relocation,
Not Collected After Ctrannel Helocation

Notsnigomrs crysoleuca.s golden shiner

Centrarchidae

Micropterus dolornieui snallnr:uth bass

Fishes Collected After Channel Relocation
Not Collected Before Ctrannel Relocatlon

Catostonida"e

trloxostona duquesnei black redhorse

golden redhorseIloxostorna erythrunm

o

o
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o V/ATER CT{M,IIYIEY

In order to assess the effects of the channel relocation project

on water quality, several pararneters wel.e studied at eight different

locations includilg above the channel changes. Sanples uere taken every

two weeks begirueiag i;1 August of 1$74 and continuing tLrrough July of

Lg77. The paraneters studied. were alkalinity, nitrate nitrogen, dis-

solved oxygen, pII, phospTa", silica, specific conductance, suspended

so11ds, turbidity, and tarperature.

The procedr:res used for the analyses were as follorvs:

Nitrate nitrogen, orthophosphate, and. silica were npa'sured according
to procedures described i-n:

standard l(ethods for the ftamination of 'lYater and \Tastewater. Arner-

ican Public Health Assrciation. 12 ed' 1965. 769 p'

Nitrate nitrogen: Perki-n-E1mer dual beam w-vis spec. s. M. P. 20O.

orthophosphate: B & L Spec. 70, read absorbarce at 705 nm. S. M.

p. 2Y. Stan:rorrs Chloride tr'lethod.

Silica:B&LSpec.T0.readabsorbanceatSl5nm'S'M'p'264'
Colorirnetric Heteropoly Blue lvlethod.

Tarp and Do: Ye11ow Sprijlgs Instnments lr{eter YSI tI. Calibrate
metlr by using nodified lYinkler Method of O, determination ' I{ea^sure-

nents taken in the fieId.

pH and Alkalinity: corni-ng pH neter. Feads pH directl5r. Titrate
with sulfuric acid to pH 4.5 to determine alkalinity.

Tr:rbidity: Hach 21OO A Tr:rbidity insinunent. Read's tr:rbidity in NIU'

Sr:spended solids: Alternate method used of preweighing a glass fiber
tifter, drying it, and reweighing it. The difference i1, weight x
4(250 mfs iifiered) equals the rniltierams of srspended solids/Iiter'

Conductivity: Direct reading conductivit-rz nreters were used throughout
the study. I{eters r:sed were lIzch Di}-fl, 2 with conductivity capability
and a yeilow Springs YSI-33, (Ila.ch instrrmrent r:-sed until di:ring f irst
year only).

o

o
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Alkalinity, which refers to the capability of water to neutralt-ze

acids, was apparently not affected by the chairnel relocation or the

constmction activity. A sha:p drop between the 20th and 23rd n'nnths

(figure 2) is liJlely due to heavy rairrs which car.rsed increased flow

through the creek durilg this tinre

Nitrate nitrogen, which represents the nost cornpletely oxidi-ed

state of nitrogen comncnly found il water, showed no significalt

change between-stations (figr:re Q o, any effect of the channel re-

location or constmction. Fluctuations, ilstead, seemed to be seasbnal.

Increased level-s of nitrate w:uld have indicated biological uastes irt

the fjnal stages of stabili-zation or possi-b1y runoff frorn fertilized

slopes.

Dissolved oxygen (figure 4) showed stability betrveen stations and

also indicated no effect of channel relocation and construction.

Stations 1 and 2, which were upstream frorn the construction, generally

showed equivalent readings to the renainilg six stations. As antici-

pated the D.O. followed the gas laws and showed an jrverse relation-

ship with terq>erature.

pII, which expresses waters tendency to accept or donate protons

(hydrogen ions) on a scale of 0 (very acidic) to t4 (very basic),

tended to show sea^sonal variation (figure 5) and wa-s apparently not ef-

fected by the project. The creel< tended to be only slightly basic and

fairl-y stable with a t5pical range of 7.4 to 8.0.

Phosphates of_ten occur il natural 'wa.ters a.:ad can enter a stream

from fertilizer rr:noff or bi-o1ogica1 wastes and residues. A certain

aroi:nt of phosphate is essential for strearn life artd is often the lin-

itfug nutrient for g:'owth. Too niuch can produce eutrophication or

p
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over-fertilization if large arnounts of nitrates a.re present. The re-

sult would be a large grcmrth of aquatic vegetation and the eventual

lowering of the dlssolved oxygen content of the stream due to the death

and decay of the aquatic vegetation. fhe only station which shorved

any non-conformity (lcnrer rea.dings ) indicating that the lake was the de-

terrnining factor. Iake Bella Vista is a sna1l recreational reserwoir,

whose 1Lve1 is controlled by a spillway dam, Ircated jr:st ea-st of

Higlruay 7l at Bel1a Vista. The cond.ition of this gnall reservoir

varies throughout the year and large a1gal bloons aLe seen frequently.

Silica, diich nornrally e><ists as an oxide (SiO2) or as a silicate

(Si042- and Si032-), w-il1 be present in greater tharl norrnal anounts

dr:ring tirnes of increased rrrnoff ald in streams near new constmction.

No significaat variaaces were noted between stations and due to the

abundant use of erosion control a:rd careful construction (see Conclu-

sions and Discussion) no increase in silica wa.s observed dirring con-

stnrction (Figure 7).

$ecific conductance is a mea-surslEnt of the water's capacity

for conveying an electrical current. Ctranges in conductivity ca:r

signal fluctuations in a stream pr:rity a:rd ildicate a need for addi-

tional analysis. TIee various stations exhibited 1itt1e difference

throughout the project indicating that the ciran:reI rel-ocat16n had

little effect on conductivity (Figure 8), The difference in the data

frorn the first ten rncnths and the rernainder is a result of the use of

different instJ,rrents. A liach field kit containi.rrg a conductivity

neter was used ilitially and a Ye1low $prjngs YSI-33 was used for the

rsnainder of the project,

Suspended solids in uater a.re rrca-sured to get an epirlcal

o

o
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estjmate of water quality by nea-suring the anmrnt of suspended material

present. As erpected, constn-lction il and a:ound did cause tenrporary

jlcreases in su.spended naterials (Figure 9). Station I, above Lake Bella

Vista showed consistently lower concentrations indicating that the road

construction and the activity by the Bella Vista ne.intenance people

were causing the higher concentrations noted at Statlons 2-8. Data frcrn

these stations lndicated that the channel relocation project ha-d little

effect on su.spended solids. Only dr:ring constrr:ction of the new channel

wa-s any increase noted at all.

T\:rbidity indicates the anount of particulate natter present in

water which affects the optical property of the water. Station 1.

again was consistently lower in its values and the other stations

rsnained fairly c1ose, llnis also indicates that road constmction

and rnaintenarce around Be11a Vista were the contributi-ng factors il-

fluencing the higher readings (Figure 10).

Taryerature shcx,ved seasonal variances and almost no variation

between stations (Figue 11). It ha-s been reported that channeli-

zati-on projects rvhere vegetation is cleared, the stream tenperati:re

will rise (Patrick, 1973). No evidence of a tarperatr:re rise corre-

qpondilg to the channel relocation was noted. The careful attention

glven the e><istilg vegetation during the new channelrs constmction

seerned to have "pai-d off",
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@NCT-USIONS AND DISCUSSION

lYhen the decision wa-s made to nove the channel of Litt1e Sugar

cr€ek, it was decided that sonre type of habitat.replacenent nLlght

soften the irrpact on the ecosystem and al1ow rncre rapid recovery of
this systern. The creek suffered problers, wtrich affected the systern,

thal were beyond the reach of the Arkarsas Highrvay arrd Tba:esportation

Depar-[rnent.

Developnent along the creek banks included a carq)er parking area,

a golf @urse, a driwj-ng range, artd a recreation zlrea. These areas

all require regular nraintenance and this activity includes fertilizing,
sonre earthwork a,,d dredging in the creek in an attenpt to control
f lood problerrs, and obtain gravel. These factors nrust be kept in
rnind when consi_dering the results of this project.

As a result of the actlvity along the creek, a systern that was

best for the prevailing conditions had developed. The areas of the

creek inniediately along the highway (the areas to be relocated) had

been protected frorn total dev-elopnrent by rrj-rtue of their proxlrrr-ity

with the highway. These zlreas appeared to be "i-slanrls of nature,,

and any rndificatlons needed to nnintain the fi:nctioning of the eco-

system ald not deteriorate the water qual_ity.

A conrron a:rd obrrior:s trait of creeks and strearrs is that they

rarely flow i-n a straight line. The neandering character of these

str=earrs provide therrr with a diversity of habitat, rnakirrg it possible
for many species of flora and faula to exist. Bark stabi-1ity and

strearrside vegetation also play irrportant roles il habitat creation.
TIee portions of Llttle s\:gar cleek that were being relocated
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included two short nieanders (totaling less thal 700 feet) and one

longer, relatively straight section of 2,2OO feet. The alterations

to the shorter sections sirrply involved replacing two narrow (approx.

20') meanders. New nreanders were dug just outside the roadtpay fill

area using a backhoe and a snall bulldozer. Ttre only vegetation that

wa-s taken was that which Iay wi-thin the banks of the new creek charrnel.

Because of the honogeneous.substrate in the area, the character of the

creek be{_was not changed.

The long section presented nnre problens. This portion of the

ereek 1ay on the west sj-de of the highway and contained only one gen-

t1e nealder. Both banks were covered with dense vegetation for about

15O0 feet. A golf green and a sand trap were located at the southwest

portion of the chrannel to be relocated. In order to keep the channel

the sane length and to provide scnre diversity of flow to assist in

systern recovery, two nrealders were incorporated in the new dtannel .

The width and depth of the old channel were approxirr,ated il the new

channel and large boulders whictr provided cover were transplanted to

the new channel. T?ees, of the saIIE species located along the creek,

were planted along the western badr in the area of the gOlf course

to help replace sorne of the lost vegetation. A digger 1og was placed

in the approximate location of a pool that existed in the o1d charrnel.

Ttris created and ma-intained arother pool at an equivalent location in

the newly constructed channel.

During constrr:ction of the new stream channel, a tenporary bridge

rvzs constructed for the purpose of nroving equipment across the chalnel

without unnecessarily dlstlrbing the creek's aquatic system by creat-

ing turbid.ity and j-ncreased sedirnent f1ow. The many trips that the
o
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bulldozers and earth rrDvers made across the creek ha.d r,: ;ually no effect

on water qualitY.

A llighway Departrnent trdaintenance Cyerry did the actus i constrrrQ-

tj-on on the new creek channel, They were very careful- h'' limit the

noverrent of their equiprent to the chanrrel a-rea so as ncr to dest::6y

any surrounding habitat.

Ttre nsr cLrannel was dug learring an earLhen dam on tlJ upstreah

portlon. After digging the cLrannel, the dou,nstream side.'E opened

allorring watef to enter ttre n&-ctrannel so that an ,,aginr- in" pro-

cess could begin. As variotrs connn:nities began to beccxrr- establishsd,

fish were observed usixg this nw axea on frequent occa-o{,'DS, Streanp

side vegetation began to energe and by four nnnths the elga around

the new channel began to appear to be an integral part ol the creek's

ecosysten.

A storm wa-shed out the upstream darn dr:ring rnld-win1p.1' and the

creek flowed through both channels until the old channel \,as fi11e6

the next srnmr€r for roa-d constzuction, The nerv channel 14*s beinB

utilized by nnst of the creekis jnhabitants by this time 6nd very

Iitt1e i:nrediate effect was evident,

The nrrst predunlna.nt i:rrrediate effect was the reducl 1on of veEe-

tation; houever, nnst of the vegetation eljmfuated was n,,1 at the

edge of the new channel. Ttris allowed the developrnent of fimy spe€ies

of insects and reduced a 1rcssibIe negative effect on the /lveralf pro-

ductiwity of the creek.

During the roadray consrmction rnany erosion controi techniques

were erq>loyed other than those conrnonly used. The rncst i/rPoltant of

these were involved in the construction of brldge piers fr r a snaU

T,O
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bridge over the creek. After construction of coffer dans, punps were

placed in the darns and hoses were connected to the prnps. These hoses

vere of a length wtrich perrnitted the rmrl<y water seeping in the dam to

be prrqped to a sna1I reservoir on the side of the enrlcanlsnent above the

creek. As the water overflowed, this reserwoir ral doqm the ernbadsnent

through several rows of hay bales and then eventuaf.ly back into the

creek. The water returning to the creek was relatively clear and tur-

bidity was kept to a mininnm.

ManrralS, fiSh, invertebrates, plant ccn'rrmnities, aIgae, ffid water - -:^

chenristry all seerned to suffer only te ^noorary effects of the highmay

construction during the crurse of this study, Tfie construction of a

new creek chalnel appeared to have less total effect on the ecosystan

tha;1 the highway construction or the majntenarce activities of the

Bel1a Vista ccrmnrnity.

After the highway was corpleted, the relocated creek a.reas once

again appeared to be "islands of nature" in a developed axea-, The

apparent lack of perrrenent or even long-term inpact on the ecosystan

wa-s like}y due to the very ca:reful attention given to the creek during

new channel constrr:ction and higtrway construction,

fu constructi-ng a nsil cha:cnel to provlde fl-ow diversity and diverse

habitat taking care to minrmize irrpacts of construction; leaving as

rmch vegetation as possi-b1e, and planting additional vegetation utrere

constn:cti-on haq reduced the mlnber of plants streamslde; it has been

possible to prowide transportation progf'ess witbout the destmction

and. sterilizing effects of connon charrnelization. It can be possible

to proceed with a project, highnay, or otherwise if as nmch care ando
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artention af.e given to the surrounding ecosystem as is given to the

plans for progress. Ruth Patrick stated in the Highlvay Research Board'

gpecial RePort 138, titled Effects of Ctranne lization on the Aquatic

Life of Streans , "If malr is going to ilterfer ald rnrdify natr:ral watel-

ways, he shoutd design his alterations to maintain the frinctioning of

the aquatic ecosystern that makes possible the continuance of a stream's

high water qua1itY".
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