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Al tagged were period
located and observed inthe field using
standard VHF tracking techniques. All
location data were formatted using the

INTRODUCTION |

A study onWest Indian manatees
KTrichechus itus)in th tern Florida
is being conducted to determine the relative
abundance, lis‘h’ltl.l(ll:l‘l, movements, and
bitat use of iated wl‘lh
coastal waters and rivers. As part of the study,
an individual-based ATLSS model is being
jop ‘|t|:| dict n tee response to
in hy ay d by the
Comprehensiue Everglades Restoration Plan
KCERP).
A Iarge proportion of the southweai Florida
dation occurs th hout the

Euerglades Na‘lmnal Park (ENP) and northwest
into the Ten Thousand Islands (TTI). On-going
research inthis region shows that manatees
Imake frequent movements up tidal creeks to
obtain freshwater for drinking and to find
thermal refugia during cold weather.

Akeration of the freshwater and estuarine
ecosystems associated with restoration of the
Everglades and South
NS GGE) is likely to affect this manatee
population. We hypothesize that manatee
distribution, relative abundance, habitat use,
land movement patterns wil change because
iof aitered water management regimes and
resulting changes in near shore salinity.

Aerial surveys and radio trackingtagged
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documenting the response of manatees to
natural and human-induced fluctuations in
freshwater nflow. This infformation, combined
with water-quality data obtained from
monitoring stations, is being incorporated into
khe manatee ATLSS model, which wil be used
ko better understand and predict manatee
response to different restoration scenarios.
This project also fils a significant voidin
our knowdedge of manatee ecology, as there is
very litle existing nformation on manatee
puptlatlun biology and habitat use in

tern Florida R t advances in
kracking technology have made this project
logistically feasible and cost-effective. Thisis
Fle frst detailed radio tracking study

onducted to identify manatee use patterns n
his region

METHODS |
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SAS statistical software for error
hecking, analy and displayin
Arc\i Datab WEre cor

with temperature, salinity, and tidal
data collected throughout the region

+Satellite-monitored Argos tag
for remote monitoring

HF and ultrasonic tags for
fidd tracking & tag recovery

=Application of 5FS techrology

Aerial observation of tagged manatee with
three untagged individuals (also shown
magnified in inset). Periodic aerial radio
tracking (by BMP personnel) and field
monitoring provides data on location, behavior
and group size. (Photo by Lori Oberhofer)

Satellte-based & Field
Radio Tracking | RESULTS and DISCUSSION |

From 2000 through Juhy 2002, a total of
4563 tracking days were recorded from
36tag dh 1ts on 20 1{ Two
of the males traveied to areas more than
100 km north of the Ten Thousand
Islands. Most remained within the study
area, however, providing the first detailed
movement data collected across
from wild manatees inthe region

We relied on several technologies to acquire

geographic locations from tagged manat

= Most manatees were fitted with satellite-based
Argos transmitters, which have a serviceable
battery kfe of six months and provide locations
along with data on temperature and transmitter
activity. A location class (LC) designating the
accuracy of each position is also recorded;
quality locations include LC 1 <1000m, LC 2
<350m, and LC 3 <150m. Tagged manatees
relayed an average of six quality locati per

Warm season use areas for some
individuals included g beds off
Cape Romano and the canals of Marco
Island. Other manatees moved southeast
into the northwe st region of Everglades
Hational Park, relying on inland creeks
for fresh water. These data provide the
frst detalls on manatee use patterns in
the TTLUENP region.

day, with a frequency of approximately two per
day from each location class.

During the initial phase of this study, three
captive, rehabilitated aduit manatees were
tagged and releasedin July 2000.

Eight wild manatees were captured and
radio-tagged at Port of the Islands in
February and March 2001. During summer
2001, three manatees tagged by Mote Marine
Lab near Charlotte Harbor moved into the
Ten Thousand kslands, and one rehabilitated
manatee was released at Port of the Islands.
Manatees were also captured and radio-
tagged at Port of the Islands in January 2002
({N=5) and December 2002 (H=5), bringing the
total number of manatees tagged and tracked
in this study to 25 individuals.

In addition to the Argos satellite-monitored
tags, we opportunistically attached datalogging
and Arges-linked GPS tagto obtain detaled
short-term tracks of tagged manatees.

* GPS tags provide locations which are much
more accurate thanthe Argos data (approx. 30
mus. 2150 m) every 15-30 minutes, but the
battery ife expectancyis much shorter (8
weeks vs. 6 months) In combination, the Argos
data provided region-wide, longterm coverage
suitable for revealing general patterns of
habitat use, while the GPS data showedfine
details of travel pathways and time spent in
specific areas.

= Hewly developed Argosdinked GPStags were
recently deployed on individuals. This tag
relays GPS locations as sensor data through
the ﬁrgns satellite link, mahing detallatl

t g datato be acqui

b

Argos-monitored
radio tag

Argos-Inked GPS tag

Locations inthe TTLEHP favor seagrass
beds alongthe outer islands. The Faka
Union canal at Port of the Islands, Barron
River at Everglades Ciy, Turner River, and
other inland creeksicanals pruulde ac:ess
to freshwater as wel as p
refuge for manatees dl.l'lng brief cold winter
weather.
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Zones
Movement patterns for all individuals .

suggest a preference for foraging on i —n

seagrass beds in marine areas with brief

trips to nland creeks and canals, which “""::"“"’

prowide a source of fresh water. These [ H-t1=

inland trips, undertaken approximatety four !

to eight times per month, reveal the reliance

of these marine animals on accessible

freshwater. : ‘*’

Delineated habitat zones are usedto
classify Argos sateliite locations for
comparisons of areas occupied. Argos
satellite locations, GPS Tracks, and
autonomous YHF datalogging stations are
detailing the frequency and duration of
GPS tracks for THP-04 Megan show inland to freshwat
detais for three individual nts into

the Faka Union area. Most moves to this

= . |region by tagged manatees were to drink

A » 5 fresh water inthe Port of the Islands canals
S——— (top of figure), however Megan's track

two round frips to fresh water areas

deep in the historic Faka Union River

Individual movements were inkedto a channel. Tracks using GPS tags are i MTnaoinn
network of travel corridors connecting reveals dtee use patterns, "
seagrass beds and sources of freshwater, which o_ften indude areas not previoushs £ S Nemmmm [NESEIY S (M— f——
identified by manatee locations during GPS recognized as typi habitat T BT T e e T
[tag deployments. Movements were often L LTSN
rapid and direct. Individual site fidelity for 7 : D
some manatees varied with season and et it Bl
ahing events. Pt e CONCLUSIONS|

Tracking data and field observations of
tagged manat r led that the spatial
listribution of submerged s

getation, availability of fr , and
it 0

movements and use patterns withinthe
TT and northern Everglades. Manatees
routinely traveled from offshore seagrass
beds to inland freshwater areas. We
expect that altered water management
regimes and resuking erwironmental
changes may affect manatee habitat use
and movement patterns withinthe region
These data are being integrated into the
A‘I'LSS model that wil attempt to predict

SF lamanakar TP “Anne
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Pzt Il 1 50 et

resy to management
. _— Salinity of nshore waters fluctuated with actions.
winter dry periods and surmer rains.
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the availability of artificial submerged aquatic
warm water refugia. vegetation in areas The Sirenia Project & the Center for
usedby tagged Aquatic Resource Studies conducts long-
: term research on the life history,
N e manatess for foraging. T e arla Baical
- b requirements on the endangered West
Indizn manatee (Trickechus manatus)
This research provides managers with
irfer mationthat is essertial to recovery
assessmert and planning.
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