Using Thecamoebian Populations to Evaluate Historical Water
MIDDLE

TENNESSEE Quality In Todds Lake in Murfreesboro, Tennessee

STATE UNIVERSITY Jesse C. Watts and Melissa Lobegeler
Department of Geosciences, Middle Tennessee State University, Murfreesboro, TN, 37132

A - Todds 2-3cm 1 Todds 5-6¢cm |
bstract Study Area : :

Water quality is and will continue to be an important o s I i ]ﬁllu —
environmental concern. Todds Lake is a small A @ <° @ g‘* *°
freshwater, artificial reservoir in Murfreesboro, . * o :j & A M * ::% S Q@
Tennessee that was created in the 1930s by damming o MR T /
a wetland. Murfreesboro has experienced tremendous e | | | i Todds 8-9cm 1 ~ REU2223cm )
srowth and rapid urbanization in the past decade O™ : o S Y §  Figure 4: Aview of lily pads to the southeast toward the head waters o o

with the population of the city increasing 50.5% from  Seab R U bues SNSRI P ofthe fake

2000 to 2010. Todds Lake is located in the Stones ) A S e T ke Nugber T o I 0

River Watershed and is fed by Black Fox Spring, which RS B A R ER ek at008 Qo | e 3 PSP P LGS PSS PRSI IIIIS
travels through several subdivisions receiving runoff \ e R Katoos SR Y 2 P PP IS SIS
from lawns and driveways before ending in Todds L Ly 2 Katon2 oS m Todds Lake appears to be more negatively impacted | «uf”  Fofe ol o S SIS
Lake. The lake is also surrounded by urban b AT o : D ® closer to the busy Rutherford Boulevard. Sample ‘—— o z

KATO12 Wthh is located ClOSGSt to the road (FlgS 1 Figure 6: Histograms of the relative abundance of thecamoebians species in core
g samples
and 2), shows an increase in the relative abundance of

Centropyxis aculeata “aculeata” and Centropyxis = We found a high relative abundance of Cyclopyxis kahli in

from those areas that could be negatively affecting the - o : A t - t odde Lak the Todds Lak les. Cvclonxis kahli is k ‘
- 1 - gole = Wiely O Sl @alliEnteln - Sites fin - Pkl Lel&: aculeata “discoides” (Fig. 5). Centropyxids are € lodds Lake core samples. LyclopxiS kanil 1S Known to
water quahty within the lake. Thecamoebians are Rutherford Blvd. is the road that cuts across the lake ( 5 ) by

benthic testate amoebae that have been used in  (Map by: Google Earth) environmental  generalists that can tolerate  inhabit soils as well as fresh water environments (Ogden,
intermediate to poor water quality environments.  1988). The abundance of this species may show that soil

KAT001 and KAT003, located furthest from erosion could have potentially introduced them into the
Rutherford Blvd., have absent to low relative  lake.

development such as additional subdivisions, a strip
mall and a gas station and may be receiving runoff

multiple studies in North America and Europe as

indicators of pollution and water quality in lacustrine \Vi ater | al S an d m et h O d S

environments. Analysis of thecamoebian populations

from sediment samples collected in Todds Lake in  g,rface sediment samples and short cores were taken gbundancgs of Centropyxids, suggesting a relative “ 1 \
recent years indicates that the lake is a stressed oy hand at various sites and the locations were o . oC - water quality further away from the NN A\
eutrophic  environment — with — low diversity  recorded with a GPS device. Each sample is sieved /dralnage coming from the r\cf)ad. .| ';\\//.:.\\ -], .’///'% -
assemblages and abundant Centropyxis aculeata  \ging 45 and 500 um sieves. This process removes the o e o AT I
observed in the samples. The shells of thecamoebians large organic matter from the sample and the mud is O o
preserve easily so these organisms can yield historical separated from the thecamoebians. Once washed the ° I ° \_ | - o /
data on water quality. The fossilization potential of  (.4iment is preserved in isopropyl alcohol, and & m an E 5  m - Zq%l:t;%.T.ty(:.ﬁg:éia(tﬁglilgssal;%rﬁ?aer;;:?g?E:r?r:\éi?::]ydg]xd(e(ﬁ(vsa?ul)esif:?ﬁes surface
thecamoebians gives them an advantage over other refrigerated. Using a microscope and a fine tipped @ & &Q samples and core samples
freshwater micro- and macroinvertebrates. This study  prush  the thecamoebians are picked out of each : ®% <° & M\%Q@“\ The Shannon Diversity Indices for both the surface samples
will compare populations of thecamoebians from sample and then placed onto a numbered slide. GO T Qi% s HT T T T ST and core samples are between 2.13 and 0.92. Surface
sediment samples in Todds Lake with those found in i . KAT003 M ) KATO010 \ samples further from Rutherford Blvd., KAT001 and
samples taken from a sediment core to determine if Two cores were collected. One was collected using a :Z " KATO0O03, have higher SDI values than the sample closest to
there have been changes in the ecological condition of small-diameter Coring device and the other was . . the road, KATO012. This indicates that environmental
the lake and wetland over the last century. collected using a universal coring device. Age dating I . I N _ |  impacts are greater closer to the road.
using Pb-210 isotopic dating will be completed in the
next few months. The cores were sectioned in 1 cm e o“@ & @ & g - :
slices and then washed in the same way as the L T s Oi““&‘& R 2‘: £d Literature Cited
sediment samples. i <ATO0B 1 KATOlZO\ \
o ;g Ogden, C.G., 1988, Fine structure of the shell wall in the soil
Figure 3: Electron o testate amoeba Cyclopyxis kahli (Rhizopoda), Journal of
scanning microscope o o Protozoology, 35, p. 537-540.
Image of (1) Centropyxis 20 - .
aculeata “aculeata”) (2) o S PP P YV
Cyc lop yxis kahli, (5) | \@Q#\@Z;&Q,@ 0@@2@%@;; &@Z&i&i ' Oeo“&i)\*"f & Oi%‘\ﬁiﬁ‘&i &
MR 5 G B e A S g cazrge "epineser, |Gy ° J al ) We wish to thank Kathryn Tackett, Kyle Wiseman, Amy Gilley,

6) Difflugi
(6) Difflugia corona Figure 5: Histograms of the relative abundance of thecamoebians species ~ Amanda Brown, Emily Silveira, Johnny Wimpee and Joyce
In surface samples Miller

Figure 1: View to the northwest of Todds Lake across
Rutherford Blvd.




