Introduction

The | chet ucknee R ver, | ocated
in Gl unbia Gunty, isatributary
of the Santa Fe R ver, which fl ows
i nt o t he Sunannee R ver (see naps
i n Appendi X). Wil e the surface
vater flowof theriver originatesin
several Floridan Aquifer fed
springs withinthe I chetucknee
Sporings Sate Park, the groundwa-
ter recharge areafor the systemis
bel i eved to extend north to the vi -
cinity of Lake dty. The O vision
of Recreation and Parks request ed
the Bureau of Laboratories to ana-
| yze sanpl es of water, sedinent,
and bi ol ogi cal conmuni ties col | ect -
ed fromthe river and/ or recharge
area. The purpose of the study was
to characteri ze present conditions
intheriver andtoidentify poten-
tial present or future pollution
sources intherecharge area. Vé-
ter qual ity and sedi nent data have
previ ousl y been reported by the
DEP Cheni stry Section ( FDEP
1996). Thisreport di scussesthere-
sul ts frombi ol ogi cal sanpl i ng.

Methods

The focus of thisinvestigation
was to col | ect biol ogi cal i nforna-
tion fromtwo stations in the
I chetucknee Rver. Sation| was
| ocated i n the | chet ucknee R ver
just bel owthe confluence with
Blue tble Ruin. Sationll was | o-
cated i n the | chet ucknee R ver
approxi mately 200 mupstream
fromthe US 27 bridge. Benthic
macr oi nvert ebrate communiti es

My or characteristics of conmunity structure of study sites.

Station | Station Il
Macroinvertebrate Hester-Dendy
Number of Taxa 31 31
Florida Index 18 25
Shannon-Weaver Diversity 2.63 3.23
EPT Index 9 9
% Diptera 105 8.7
% Ephemeroptera 6.5 24.8
% Trichoptera 25.0 36.0
% Amphipoda 504 8.2
% Gastropoda 7.2 18.2
% Dominant Taxon 475 344
% Predators 23 4.3
% Above Surface Deposit Feeders 36.5 15.5
% Suspension Feeders 26.0 38.7
% Scrapers 7.3 30.1
% Shredders 24.6 17
% Scavengers 1.7 5.0

wer e col | ect ed vi a Hest er - Dendy
artificial substrate sanpl ers,
whi ch were i ncubat ed for a 28 day
period. The resulting sanples
wer e brought back to the | abora-
tory for sorting andidentification
under the di ssecting and com
pound ni cr oscopes.

Explanation of Measure-
ments of Community Health

Sel ect ed measur enent s of
mecr oi nvertebrate community
heal t h wer e enpl oyed t o assess a
site. These are briefly di scussed
here.

Taxa richness: Stress tends
to reduce t he nunber of different
types of organi snms present ina
system al t hough noderate nutri -
ent enrichnent rmay sonetines be
correlated with increased al gal
taxari chness.

Shannon- Weaver diversity:
ThisindexisspecifiedintheHor-

i da Admini strative Code as a nea-

sure of biological integrity. Low
diversity scores are undesirabl e.

They represent conditions where
only a feworgani sns are abun-

dant, to the excl usion of other

taxa.

Nuntoer s of pol | ution sensitive
taxa: Sone organi sms becone
rare or absent astheintensity or
duration of di sturbance i ncreases.
For exanpl e, the Fl orida | ndex
assi gns poi nts to streamdwel | i ng
nacr oi nvert ebr at es based on thei r
sensitivity to pollution (see Ross
1990). AsitewithahighHorida
I ndex score i s consi dered heal thy.

Ephener opt er a/ Pl ecopt er a/
Trichopteralndex: Thisindexis
the sumof the nunber of EPT
taxa present. H gher EPT val ues
are associ ated w th heal thi er sys-
tens.

Comuni ty structure: Sub-
stantial shiftsinproportions of
nmaj or groups of organi sns, com
pared to reference condi tions, nay
i ndi cat e degradati on.
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Figure 1. Typical ranges of selected macroinvertebrate parameters from eleven
Floridan Aquifer dominated streams, collected with Hester-Dendy samplers (number
of observations = 65). Results from the present ltchetuchnee River Hester-Dendy

sampling have been superimposed upon the box plots:

Trophi ¢ conposi tion/feedi ng
gui l ds: DO sturbance can shift the
feedi ng strat egi es of invertebrates.
InHoridafor exanpl e, pollution
nay be responsi bl e for reduci ng the
nunbers of filter-feeders (FDEP

= Station |

1994) and shredders ( EA Engi neer -
i ng 1994) .

The fol | owi ng were i nvol ved in
thisinvestigation: Sam@l e (DEP
Recreati on and Parks - sanpling,
and report review and Lyn Burton,

=st{n .

O

Jenni fer H chel berger, Russel Fy-
denbor g, Joy Jackson, Hizabeth
Mller, UWania Qintana, Bart R -
chard, Lisa Tanburel lo, M cki WMit-
ing, and G eg Wnn (Tal | ahassee
B ol ogy Laborat ory).
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Figure 2. Plots of selected measures of
macroinveretbrate health at Station Il
(above US 27) from April, 1975, to the
present sampling in October, 1996. Note
that the time period between samplings is
variable.
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Results and Discussion

Seven di fferent nmeasures of
macr oi nvertebrate conmunity
heal th were cal cul ated. These in-
cludedtaxarichness, theHoridaln
dex, Shannon-\Veaver diversity, the
EPT | ndex, the nunber of chirono-
mdtaxa, the%filter-feeders, andthe
%Di ptera. These nmeasures have
been shown t o successf ul |y di scri ni-
nat e bet ween nat ural background, or
referencesites, andthosesites affect-
ed by toxicity, | owdi ssol ved oxygen,
and habi t at degradati on (Bar bour et
al . 1996). As nentioned previously,
Shannon- Véaver diversity is speci -
fiedinthe Horida Admnistrative
Gode (RUl e 62- 302. 530( 11) as a nea-
sureof bioogical integrity. Wththe
exception of the %D ptera, hi gher
val ues i ndi cat e heal thier conditi ons.

The | chet ucknee R ver is doni -
nat ed by H ori dan Aqui fer groundwa-
ter. Ve conpared the neasures of
bi ol ogi cal heal t h obt ai ned fromt he
present | chet ucknee sanplingto sim
ilar Horidan Aquifer-fed systens in
Horida. Hester-Dendy data were
avai |l abl e for el even ot her undi s-
turbed Horida spring fed streans,
i ncl udi ng Juni per Spring Run, the
ki va Rver, Slver Rin, the Santa
Fe River, the Wakul | a Ri ver,
MBride S ough, Soring Qeek, Bue
Run, the Waccasassa R ver, the
Chi pol a R ver, and Econfi na O eek.
Atotal of 65 observations since 1976
vere retrieved and the distribution
of the data summari zed i n box and
whi sker plots (Hgure 1).

The val ues for the present
| chet ucknee sanpl i ng wer e superim
posed uponthese plats, wthstations
| and Il indicated. Thetopof the box
represents the upper 75th percentile
of thedatadistribution, the bottom

represents the l oner 25th percentile,

and the |l i ne across the box i s the
nedi an. The whi skers represent the
upper 90t h and | ower 10t h per cen-
tiles. Thelower 25th percentile (for
nmeasur es i n whi ch hi gher val ues
nean heal t hi er condi tions) i s often
used as a | owest accept abl e t hresh-
odlevel. Inother words, val ues that
fall bel owthe | oner 25th percentile
general Iy i npl y stressed condi ti ons.

Ingeneral, the current nacroin-
vertebrat e data fromt he | chet ucknee
R ver conpares favorably with ot h-
er springfedstreans. Taxarichness
(31 at bothIchetucknee stations) was
near the upper 75th percentil e of the
ot her systens. The BPT | ndex (9 at
bot h | chet ucknee st ati ons) was wel |
above the nedi an val ue. The H ori -
dalndex (18 at stationl, 25at sta-
tionll) val ues inthe | chet ucknee
wer e above the | ower 25th percentile
and above the 75t h percentile, re-
spectively. It was not unexpect ed
that sone macr oi nvert ebr at e mea-
sures woul d be | ower at station|,
whi ch i s near the headwat ers of the
st reamand consequent |y, woul d re-
ceiveless bioogca recruitnent from
upst r eamsour ces.

Dversity at stationl (2. 63) was
bel owthe | oner 25th percentil e di s-
tributionof the other spring systens,
vhilediversity at stationll (3.23)
was roughl y equi val ent to t he nedi -
an val ue of the other streans. The
| over than expected diversity at sta-
tion| can be expl ai ned by t he hi gh
nunier s (1, 204 or gani sns/ M) of the
anphi pod, Hyal el | a azt eca, that cal -
oni zed the sanpl ers at that | ocation.
Hyal el | a aztecai s a cosnopol i tan or-
gani sm common in submerged
aguati c vegetation. The sanpl ers at
thisstationweredirectly adjacent to
Sagi ttaria kurzi ana and Zi nzani a
aguati ca beds. Because al |l other in-
dicators of invertebrate heal thvere
good, thislower than nornal diver-
sityvalueisnocausefor alarm

The %filter feeders (26%at sta-
tionl, 38.7%at stationll) was near
t he nedi an val ue of the other spring
fed streans, while the %D ptera
(10.5%¢at stationl, 87 %at station
I1) was near the | oner 10t h percen-
tiledstribution. LUhlikethe other
par anet er s di scussed sofar, anin-
creased %D pterais usual | y associ -
ated wi th pol | ution, neaning t hat
| oner %D ptera val ues i nply | ess
organi cal |y enri ched condi ti ons.
Therefore, the | owdi pt eran abun-
dance i n t he I chet ucknee suggest s
favorabl e conditions. Thelowrel a-
ti ve abundance of dipterans at sta-
tion| was duetothe correspond ng
hi gh abundance of anphi pods
(50.4%, trichopterans (25% and
epheneropt erans (6.5% there. The
l owrel ati ve abundance of di pt erans
at station |l was due to the high
abundance of tri chopterans (36%,
ephener opt erans (24. 8%, and gas-
tropods (18.2% at that | ocation.
Despite the fairly | owabundance of
di pterans, the nunber of chironomd
taxa(16at stationl, 13at stationll)
was at or above the upper 75t h per-
centiledistribution, indcatingthat
sufficient nunbers of chironom d
taxa were represented in the sam
pes.

I n sunmary, nacroi nvertebrate
conmuni ties inthe | chet ucknee R v-
er, when conpar ed w t h ot her undi s-
turbed H ori dan Aqui fer fed streans,
indi catethat heal thy conditions cur-
rentlyprevail.

Macr oi nvert ebr at es were sam
pled via Hester-Dendy artificia sub-
strate sanplers at station |l (up-
streamof US27) on 6 occasi ons pre-
viously (F gure 2). Wth one excep-
tion, the past sanplings took pl ace
inthelatefal l/early wnter period.
Wilethereis acertai nanount of
variability in the nacroinverte-
br at e measures, a general trend
t owar d noder at el y i nprovi ng con-



ditions was visual |y apparent inthe
plots of taxa richness, the BT I n-
dex, the Florida I ndex, and the
nunber of chironomd taxa (F gure

2). The val ues for the Shannon-
Vaver diversity and the %filter
feeders appeared cyclic, wththe
| atest neasures fallinginthe md-
dl e of the historicrange. The %
D pterawas unusual ly [ owin the
latest station |l sanpl es, expl ai ned
by t he present hi gh abundance of
trichopterans, epheneropterans,
and gastropods. |f the inprovi ng
trendin many of the paranetersis
i ndeed genui ne, a pl ausi bl e expl a-
nati on may be rel ated t o nanage-
nent strategi es enpl oyed by t he
O vi sion of Recreati on and Parks.

S nce the | and bet ween t he head-

Literature Cited

Barbour, M T., J. Gerritsen, andJ. S Wite.
Devel opnent of the StreamCondition | ndex for
Horida. Preparedfor the Ha. Dept. Environ. Pro-

wat ers and US 27 wer e acqui red by
the State in 1970, the park man-
agenent has gradual 'y control | ed
t he nuniber of peopl e usi ng the riv-
er onadaily basis. Theresulting
decrease i n physi cal disruption
(e.g., as woul d be caused by t ubers
di sturbi ng aquati c habitat) nmay
have had a beneficial effect onthe
i nvertebrate communities.

Conclusions

Macr oi nvert ebr at e comuni -
tiesat thetwo stations sanpl edin
t he I chet ucknee R ver, when com
pared with t hose found i n ot her

undi st urbed H ori dan Aqui fer fed
streans, indicatethat heal thy con

ditions currently prevail. These
dat a suggest that hurman activities
i n the recharge area of the springs
have not negati vel y af f ect ed wat er

quality. Additionally, based on his-

torical datafromthe station up-

streamof US 27, anoderatelyim

provi ng trend was vi sual | y appar -

ent intheplots of taxarichness, the
EPT | ndex, the F orida I ndex, and
t he nunber of chironom d t axa.

The decrease i n physi cal di sruption
of aquatic habitat, resulting from
daily limts on the nunber of rec-

reational users of the stream may
have had a beneficial effect onthe
i nvertebrate communities.

Hudson, P. L., DL R Lenat, B. A Caldwell, and D

Smth.

1996.

1990. Chi ronom dae of t he Sout heast -
ern Lhited St ates:
not es on bi ol ogy, distribution, and habitat. U
S FshWld . Serv., Ash. Wid. Res. 7. 46 pp.

A checkl i st of species and

tection. 105p.

FDEP. 1994. Lake bi oassessnents for the determ -
nati on of nonpoi nt source i npai rnent in H ori da.
Ha. Dept. BEwiron. Prot. B ology Section, Tall a-
hassee, Ha. 73p.

FDEP. 1996. | chet ucknee Trace basel i ne noni t or -
ing, 1996. Ha. Dept. Environ. Prot. Chemistry
Section. 150p.

Hul bert, J. L. 1990. Aproposed | ake condition in-
dex for Horida. North Aner. Benth. Soc. 38th
Ann. Mg., Bl acksburg, VA 11 p.

Lenat, D R 1993. Abiotic index for the sout heast -
ernlhited Sates: derivationandlist of toler-
ance val ues, withcriteriafor assigni ng wat er-
gqualityratings. J. N Am Benthol. Soc. 12(3):
270- 290.



