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Abundance, Diversity and Distribution of Benthic Macro-
Invertebrates in the Flat Bayou Drainage Area,
Jefferson County, Arkansas

JOHN D. RICKETT
Biology Department
University of Arkansas at Little Rock
Little Rock, Arkansas 72204

ABSTRACT

The main ditch of Flat Bayou Drainage in north central Jefferson County carries waler south-
ward Into Plum Bayou which then shortly empties into the Arkansas River. Flat Bayou proper
flows northward into Wabbaseka Bayou which in turn flows into the Arkansas River in north-
eastern Lincoln County. Two sites on the main ditch were sampled for physico-chemical
parameters and benthic macroinvertebrates on 9 September, 7 October and 11 November 1978.

No visible detrimental effects were attributed to physico-ch

ical characteristics. Thirty-ona

below-family taxa and 19 families were found in abundance from zero at one site and date to
3580 per m* at one site and date. Corbicule was by far the most numerous taxon whereas
several taxa (e.g. Placobdella, Piscicolaria, Lampsilis, Uniomerus, Campeloma, Berosus and
Palpomyia) wera represented by a per m? density of 8.6 on one date at one site. Dominance in-
dices were generally greater, and distribution values indicated stronger clumping at Site 1
whereas diversity values were generally greater at Site 2. These indicated the substrate at Site

2 was more suitable for community development.

INTRODUCTION

The main ditch of Flat Bayou is a small tributary of Plum Bayou,
lefferson County, Arkansas (Fig. 1). Both drainages originate in
north central Jefferson County and flow ganmlly southward to join
about 0.8 km (0.5 mi) before Plum Bayou joins the Arkansas River
about 4.9 km (3 mi) upstream from Lock and D&n No 4. In this area
much acreage is cultivated for cial pr of
and cotton. Relatively thin strips of bottomland hardwoods line the
bayou tributaries and drainage ditches making suitable but sparse
cover for wildlife. A series of constructed ditches lateral to 1hc main
ditch helps drain the farmiand (Fig. 2). Flat Bayou proper origi

C. Benthos. Five benthic samples using & 6 x 6-inch (232 em®)
standard Ekman grab were taken at each site on each date. Each
sample was rinsed in a sieving bucket having a mesh size of approxi-
mately 0.5 mm, transferred to a wide-mouth glass jar and transported
to the lab, The first series (9 Sep) was frozen until sorting and identifi-
catttm could he done, but this bibeid unsuitable becavse a few

h Iy lost. ples in the other two series
were punrvad in 5% lormalln immediately upon collection. After
sorting, the specimens were put into 70% Ethanol. Identifications to
genus, pt Oligochaeta and Chi idae, were made using keys
in Edmondson (1959), Pennak (1953), Usinger (1956) and Merritt and

near the town of Alﬂmmer and flows northward about I 1.3km (7 mi)
o Wabbaseka Bayou. However, b oflhe y of the main
ditch to the Flat Blyw the f  handles most of the
area’s drainage. This study was funded hy the Soil Conservation Ser-
vice (SCS) and will be used to plan methods of reducing damage from
Moodwater, drainage and erosion.

MATERIALS AND METHODS

of sltes, Site | was about 0.4 km (0,25 mi) above
iu cunl‘lneuce with Plum Bayou (T55,R8W,56). A levee between the
sample site and Plum Bayou and flood gates help protect the nearby
farmland, The substrate at Site 1 included numerous large rocks and
concrete fragments near the end of a large culvert. Beyond 6 m (20 fi)
from the culvert's end, rigid clay with prominent longitudinal ridges
made up approximately 80% of the bottom, The remainder was soft
“pebbly” clay (when seived the clay would roll up into pebble-like
balls 3-10 mm di ). Algae i about 5% of the bottom. Site
2 was 2.4 km (1.5 mi) north of U.S. Highway 79 (T45,REW.529) 0.4
km up from the of lateral ditch no, 1. The substrate
here contained much finely divided and very. soft silt and organic
matter. The organic was an evenly ibuted mixture of
sticks and leaves. Algae covered about 95% of the bottom.

B. Physico-chemical measurements., Weather data (percent
cloud eover, precipitation and air temperature), physical characteris-
hr.‘ nl the water ttemperlwre ﬂow width, depth and turbidity) and

Ived oxygen, pH, alkalinity, carbon dio-
tide, nitrate and phosphate) were recorded on 9 September, 7
October and 11 November 1978, Stream flow was mcmr!:d wull s

C ins (1978). Finally the speci were d, dried and
weighed (EPA 1973). Not all the organisms in the family
Chironomidae and the families of Oligochaeta were identified to
genus because these groups present serious taxonomic problems;
they were labelled “A", “B", etc.

Abundances of individual taxa were compared between the two
sites using the W’ilcowu two-sample test of rank values. Single values
for \ were calculated rding to the formula,

= xg%}‘ where ni is the numerical importance value for each taxon

in turn, and N is the total of individual ni's (Odum 1971). Diversity (d)
values were calculated by the formula, d = —Ib'gt!llumﬁii. where ni
and N are the same as in the previous calculation (Odum 1971), Dis-

tribution of individuals with respect to one another was judged by ob-

serving the variance, v = Eﬁ—ml— of the subsamples (Odum 1971).

i 1

There is room for error b n few but these should

not be ignored,

RESULTS AND DISCUSSION

A. Physico-chemlcal. Physico-chemical measurements were
umlly wull within the range of expectation and caused no visible de-

Gmeul Oceanics Model 2031 impeller-type fl
were d in the field with a HACH DR-EL
Bl!gi‘ncer s Laboratory,”

| effects on the benthos within the study period (Table 1).
Stmm flow was not measurable on 7 Oct and 11 Nov, dissolved
oxygen was somewhat low at Site 1 on 9 Sep. and phosphate was
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Figure |, Jefferson County, Arkansas showing sample Sites 1 and 2,
A = Pine Bluff; B = Arkansas River; C = Plum Bayou; D = Flat
Bayou; E = Wabbascka Bayou; F = Bayou Meto.

Figure 2. Arrangement of drainage ditches with locations of sample
sites. Arrows mark direction of flow,

quite high at Site 2 on 7 Oct. I was not able to determine if the large
concentration of phosphate was correlated with the application of
fertilizer,

B Benthos. Thirty-one species representing I9flmihelnl' inverte-
brates were present (Table 2), Some taxonomic review of Pelecyp

Table 1. Phys h I Char i of Water, Sites 1 and 2,
7 1 oY

Elie | uiis & Elig 1 mlte 3 aite § #lts 3

Time (hra) 1030~ 1400 1030- 1i415= 1080~ 1315-
L] 1520 125 1600 1220 1590

Cloud cover (K] Bo 100 o 0 100 5
Fr v:lplu:ivn Toipre ® none nmu- nan R nons
Alr temp. (*C) 13 ; @3 25 4
Water t ( a) 20 i !.9 0 15 19.5
Flow (n/n 0.1 0.16 Nl Ml name Tl
widen (m) B8.4% .85 9.6 7.00 B.60 T.60
Depth-sax (cm) 80.7 68,5 8).6 56.9 7.0 67.0
<mmmn 35 .8 5.8 .0 29,1 W, 0 39,1
Turbidity (FTO) 20 16 1] 8 18 20
B, 0. (ng/1} 5.6 9.2 11, 1147 10.3 0.7
ot v 7.6 758 H .2 8.0 8.0
ununn{ {=g/1) 110 120 b0 100 ' o 110
co. ) o "3 8 12 Lz
PO 0.7% 0.7 «59 1.7% .60 0.75
nn‘ [.yn 1,60 0,80 50 1.00 1.70 150

*Began sprinkling rain about 1230, lasted about 20 minutes,

teran. Several groups could be considered incidental, having oc-
curred only once (Tubificidae, Placobdella. Piscicolaria, Lampsilis,
Campeloma, Berosus and Palpomyia). Branchiobdellidae, Naididae
“C" and Uniomerus were found in two samples on the same date,

h Ligumia and chi id “B" were found twice on different
dates, and chironomid “D" was found twice at different sites.

The total benthic abundance was greater at Site | on all dates be-
cause of the large numbers of Carbicula, but abundance of individual
taxa was generally greater at Site 2. On 7 Oct the difference in
abundance was significant at & = 0.025 but not significant at o =
0.10 on 9 Sep and 11 Nov.

Dominance values range from zero to one, the larger indicating a
greater degree of dominance in the community (Table 4). The
dominant taxa appeared to be Naididae “B", Corbicula, Amnicola
and Chironmidae “A". By number, Site | exhibited greater
dominance on 9 Sep and 11 Nov, but by weight Site | showed greater
dominance on all dates. Dominance is generally stronger in com-
munities subject to harsh climates, poor habitat or in subclimax
stages of ecological succession (Odum 1971).

Table 4 also gives diversity values. Lower values indicate lower
diversity and generally greater dominance. Obviously these are rela-
tive and used only for comparison of two or more communities. Of 16
paired diversity values, 14 were larger at Site 2 indicating the
environment was more suitable for nity develop At Site
1 gastropods were more di than pelecypods and i ts more
then mollusks. At Site 2 pelecypods were more diverse than gastro-
pods, while mollusks were more diverse than insects, Change in
diversity with time was variable, Site 1 exhibiting a general increase
for all benthos, while Site 2 showed a ﬁecrms Oligocluelc diversity
decreased at Site 1, while mollusk di at both sites.
lnumdhmdtyalshazmwulaﬂutprbem'.'Octhutdmwd
again to near the initial value on 11 Nov. There seems to be no clear
distinction between the two sites resudin; chmgu in diversity.

A variance of one indicates rand but if g than
one it tends to be clumped. Table 4 shows that most of the groups are
strongly clumped, Of the 13 paired values the variance was larger at
Site | nine times, iod.il:atlns the benthic substrate was more highly
variable i d distributions (this varied substrate was also
directly observed), Pebcypodu were the most highly clumped at Site
| whereas oligochaetes were at Site 2. Dipterans were least clumped
at both sites. Change in clumping with time was highly variable, both
sites showing a general increase for all benthos, but within there was
considerable milnon Pelecypods at Site 1 exhibited reversal ending
-rilh greater clumping and at Site 2 showed a uu!lorm increase.

is currently in progress but incomplete at the time of manuscript pre-
paration (Mr. Mark Gordon, pers. comm.). Table 3 gives a

pods at Site 1 exhibited din wilhlm ping but
at Site 2 showed a uniform i Diptm 1 at Site 1 and
di d at Site 2. This seems to indicate the substrate at Site 2 was

of numbers and weights per m”, whum:?lsm.‘hhomchamswitll
time in numbers of the five most abundant groups.

Oligochaeta and Hirudinea were more abundant at Site 2, while
Mollusca were generally more abundant st Site 1. Diptera increased
mlhlimnllSih 1 mddocmud!dlhmn Site 2. Naididae "B"”
was the most abund haete, Helobdella the most abundant
leech, Corbicula the most abundant pelecypod, Amnicola the most
abundant gastropod and chironomid “A" the most sbundant dip-

more uniform and consistent with time (seasonal change).

While this system is man-made and probably would not re<
semble a natural southeastern Arkansas bayou in every respect, there
are similar characteristics because several years have elapsed since
the most recent maintenance effort. Year round sampling would
probably yield additional taxa and possibly seasonally variable diver-
sity and dominance, Also, different sampling techniques would
probably have yielded additional taxa, but SCS specifications called
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Table 2. Taxonomic list of Benthi

Drainage area, 1978

Flatyhelzinthes
n‘.mnm-
Tricladids
Planariidae
Ehagocats

Annelida
Ollgochanin
Provcpors
Branchiobdeilidne

Tubificidae
Hirudirms
Pharyngobdallida

::'HI;E-I Lidne

RAhynerohdallidn
':m:miEr:lrEIﬂo
Fiseian ]

Plecicolaris
Mollusca
Pe lecypoda
Heterodonta

Corbicul ldaw
Ophawr

. Flat Bayou

Schigvdanta
Unienldas

Gamt
Bulimb

L!Ir\bmmhllll

die

Viviparigas
'_P'

Fulmona

Fhynidan
Planortldas
titlingess

Arthropoda
Insecta

Ephemaroptera
Caoni dae

Colepp w ™
THydrophyll ldaw

(inrvn)

Diptera
eratopogenidae
Enlroneaidas "A®
Chironomidas “B*
Ghirenonidae “C*
Chirononidaw *0
Chironomidae “E

Culleldae

for Ekman sampling only. On 28 July 1978 1 visited Site 1, captured
Pantala flavescens and Er_vn\cm‘: simplicicollis and observed

Plathemis lydia, Libellula I and Pachydiplax longipennis. At
Site 2 I caught E. simplicicollis, L. i and P, I wgipennis, All of
these were adutldr:pnﬁlalﬂdnutl) Caither and Harp (1975) re-

pomdmwedudlmpoda numerous mayflies including the
genera H and S and several species each in the
orders Odonata, Hemiptera, Trichoptera and Diptera in Big Creek, a
typical delta stream. Many of these would probably be found in Flat
Bayou area upon further investigation.

SUMMARY

Both sites on the main ditch of Flst Bayou appear to be marginally
suited for healthy aquatic populations but possess a surprising variety
of benthic invertebrates — 31 species representing 19 families. Most
of the invertebrates were herbivare or detritovores. Substrate at Site
1 was less uniform and suitable as indicated by clumping and diversity
values. It was mostly rigid clay whereas at Site 2 it was finely divided
sill with much semidecomposed vegetation embedded. Values for
physico-chemical parameters were somewhat variable but apparently
not detrimental during the study period. Diversity was greater at Site
2. whereas abundance and clumping were greater at Site 1. Changes
in diversity and clumping with time were variable with no trends
readily seen or correlated with seasonal change. Site 2 appeared to be
slightly more suitable for community development.

Table 3. Summary of Numbers (per m’) and Weights (g/m?) of Benthos, Flat Bayou Drainage area, 1978

9 September 7 October 11 November
gite 1 site 2 site 1 site 2 site 1 site 2
No. Wt. No. Wt. No. Wt. No. Wt. No. Wt. No. Wt.
Phagocata 25.8 .043
Branchiobdellidae 94.7 1.64 i
Naididae "A" 585 516 318 + 387 25.8 .043
Naididae "B" 120 .086 1730 14.8 379 086 171 9.47
Naididae “C" 68, 086
Tubificidae B.6 .0LO
Dina B.6 .172 43 172 3 = . . 2
Helogdellg 17.2 .170 9 .25 25, 129 112 25
FPlacobdella 8.6 .086
Piscicolaria 8.6 .172
Corbicula 3365 144 Ay 313 2814 213 318 334 3580 411 258 284
msm@_ B.6 430 94,7 3.18 43 2,32 112 15.2 17.2 .516 318 15.0
Sphaerium 25.8 1.12 17.2 B.18
Crenodonta 17.2 5.16 25.8 132.9 17.2 .688 B.6 k.65
mpsilis 8.6 16.8
a 8.6 97.0 17.2 18.6
merus 25.8 29.3
Amnicola 577 7.49 120 3.18 749 26,0 318 6.63 404 14,0 482 9,12
Physa 17.2 430 43 689 68.8B 1.46 43 1.20 25.8 258 215 4.73
8.6 .o43 34.4 1,29 25.8 .086 17.2 2.75 8.6 .04D
Campeloma 8.6 .258
Caenis 17.2 .040 8.6 .04O
Berosus B.6 .0kO
Palpomyia 8.6 .,04o
Chironomidae “A" 284 215 120 129 60,2 .043 336 . 301 94,7 L.0Bé
Chironomidae "B" 4.4 040 8.6 04O
Chironomidae "C" 43 .0k3 8.6 .04O 25.8B .043
Chironomidae "D" 8.6 .,040 8.6 .o40
Chironomidae "E" 103 .129 25.8 .040 25.8 .043
Chaoborus 17.2 040 8.6 .04O B.6 .ob0o
TOTALS 4036 158 1136 1356 L4647 246 2857 530 5164 427 o0 32
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Tabled. Diversity indices. Variances and Dominance values, Flat Bayou Drainage area, 1978,

Diversity Indices Variances Dominance Values
site 1 site 2 site 1 site 2 gite 1 site 2

Oligochaeta
9 Sep —— —— ———— s
7 0Oct «355 —-— 20 1340
11 Nev 1299 «133 62 955
Pelecypoda
9 Sep 022 . 3680 5417 5.76
7 Oct +050 478 4706 Ly
11 Nov 013 «299 9312 61
Gastropoda
9 Sep .089 408 112 14
7 Oct +181 232 317 77
11 Nov +099 «318 62 190
All Mollusca
9 Sep +216 649
7 Oct 312 669
11 Nov 2170 631
Chironomidae Diptera
Sep ——s 252 - 30
7 Oct e .581 144 14
11 Nov 242 317 23 3.61
All Insecta
9 Sep «301 252
7 Oct ——— +638
11 Nov 321 398
All benthos
9 Sep J2hh «B52 6773 38 715 186
7 Oct +562 653 9312 1170 11 + 395
11 Nov 502 678 15252 1648 + 500 «295

Oligochanta Hirudinea
20 14
At /
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