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EXECUTIVE SUMMARY

This document is the 200®&# annual update to the Duval County Manatee
Protection Plan. It represents additional poputatinventory and analysis of data gathered
between October 1, 2006 and August,2D07by Jacksonville Universityln 2004, the
recommendation was made that the 1999 EditioneoDilival County MPP be updated into a
new edition. Data, figures, tables and agency namees outdated or no longer appropriate.
The latter, was considered to be an administrafpdate and did not affect the inner workings
of the Duval MPP itselfThe new updated document was approved by the FWC in
November 2006. Among the plan’s changes are cladations of the applicability of the
MPP to multi-family boat facilities and revisions © the “Unacceptable” category.

Aerial Sightings Single Highest Day Count (SHDC) for LSJR was 151
manatees per survey in April and represents the hlgest number of animals sighted
this early in the season. Combined with the ICW caut of 21 animals that same day,
the county wide count came to 171 animals. The SHDfor LSJR was 153 manatees
per survey in September 2006 and 170 manatees pergey in June 2005 In May
2004 SHDC was 160 manatees per survey. In 2003CSki&s 150 manatees per survey in
June and in 2002 it was 106 manatees per survégyain Dry weather (1999-2000)
caused higher salinity in the LSJR that lead torpoano regeneration of tape grass beds
(Vallisneria americanajhat manatees primarily rely on for food. As sulg over all per
survey counts were generally lower than expectguart from the year 2000/2001 data, it
appears that highest day counts have graduallgased. Increased counts may be
attributed to observers having gained a better kexbge of the survey area and where
manatees are likely to occuin the ICW the SHDC was 21 manatees per survey in
April 2007 and 19 manatees per survey in 2006n the ICW the SHDC was 29 manatees
per survey in July 2005. SHDC was 23 manateesyreeyg (2003 and 2004). In 2002,
SHDC of 28 manatees was the highest since 1992004, SHDC was 23 manatees that is
higher than the 13 reported in 2000. Counts bet2881 and 2005 appear to be more
consistent with counts prior to the period of driouipr years 1994-1998.

General means for manatees/survey/yr. indicated a@dual increase in LSJR
numbers of animals since 2000 (16 manatees/survay)yto 2002 (36 manatees/survey/yr.)
to 2004/2006 (51 manatees/surveyl/yr.) to 2005/20@% manatees/surveyl/yr.). Recent
numbers are similar to those prior to 1999. Generamneans in the ICW have been
consistent for the last seven years 2000-2007 (5masees/survey/yr.).

The proportion that calves represented of the taiaiber of manatees sighted
ranged from 3.40 % to 11.53 % with a mean of 7.94. SJR); and 0.91 % to 12.05 %
with a mean of 6.74 % (ICW) over the duration af #tudy. Percentages for the 2002
season were lower in the ICW (0.91 %) but not sigantly different for the same months
in 2003 (1.20 %), possibly attributed to unusuaatier conditions in the past couple of
years.In 2004, percent calves was higher than the gensgah in both the LSJR (9.52 %)
and ICW (10.68 %) but in 2005 the percentagesiaries to the general mean in LSJR
and below the general mean in the ICW.

Cumulative counts of manatees at various locatiotise ICW and LSJR are
included to show density abundance and locatianafatees in the County. The latter
does not appear to have changed in spite of therlowmbers of manatee observed during




the 2001/2002 season. Th@02-200numbers indicate a rebound similar to the pre-
drought years.

Highest concentrations of manatees occurred sduthler Warren Bridge (east
and west banks) and Doctor’s Lake in summer whastantial submerged aquatic
vegetation exists. Spatial distribution of manat&9022007)was well spread throughout
the county similar to the drought years 2000/208ihce the latter half of 2006 and into
2007, average salinity levels have remained relaély high resulting in reduced
availability of tape grass in the county. Higher sknity was caused by drought
conditions (lack of precipitation). As a result, ammals were traveling more in search
of food further south of the study area which resukd in a lower summer count this
year.

Manatee Mortality In 2007, there was a total of 6 reported deaths, efhich 1
was watercraft related, 3 cold stress and 2 undetsiined (FWRI 2007). In 2006, the
county again surpassed the “unacceptable” level avatercraft related mortality as
stipulated in the MPP (£'in 2002, 2 in 2004). This unacceptable level is triggered
when there have been five or more watercraft relat mortalities in all county waters
within the last 12 months. County, State and Fedat agencies met January 31, 2007
to discuss the 8 watercraft deaths in Duval Countguring 2006 and how Duval
County should respond to these incidents. It wasgaeed that there was no identifiable
pattern of activity that caused the mortalities.

As a result of the meeting, the following is a listf Duval County’s continuing efforts
to protect the manatee contained in a letter outlimmg actions by Council Woman
Lynette Self on February §' 2007:

1. Build the JSO boat facility near Reddie Point tancrease response times. This
project was delayed pending funding that is now avkable and must be spent
within the next two years. However, while the fadity is under construction
the number of Marine Unit boats has been increasednd two personal
watercraft have been purchased. Comprehensive Plamprovements. Duval
County updated the comprehensive plan with text chages in regards to our
MPP. Our comprehensive plan now mirrors our MPP rgarding manatee
protection.

2. Distributing to all registered boat owners a new bochure depicting the new
Federal/Sate manatee speed zones and which will lhended out by law
enforcement during encounters with boaters on theiver.

3. Coordinating with JAXPORT to obtain manatee obseration data from
commercial vessels and pilots, and providing both ith manatee information.

4, Integrating manatee protection effortsrito DEP Northeast District Office’s
Environmental Crimes Task Force.



Contacting Sea Grant and FIND for assiahce to conduct a boat traffic study
to determining where the greatest boat traffic meet the greatest number of
manatees.

U.S. Fish & Wildlife Service would try to expedie installing of the manatee
signs marking its new speed zones.

The City would review the Manatee Protection Plan ad the Comprehensive
Plan possibly reworking the marina siting zones.

FWC and the City would consider changing the maatee protection speed
zones from year-round to seasonal would be considat.

Since the meeting steps have already been takenitagplement some of the
commitments. | have spoken to the Mayor and obtaid his commitment to look
for money within the City budget to fund the boat taffic study with the Sea Grant
program. He has also agreed to provide more pressleases, and garner more
coverage about manatee protection in the Duval Coty waterways.

Jim Maher at DEP’s Northeast District Office tellsme that DEP will host a
meeting on February 14" with the Sheriff's Marine Unit, the City Waterfron t
Coordinator, our Environmental Quality Division, and possibly representatives
from U.S. Fish & Wildlife Service to see how manate protection can be
strengthened through the DEP dredge and marina peritting programs. Possible
approaches include reviewing the language and scopémanatee conditions in
consultation with FWS; including mobilization notification requirements so
projects can be looked at during critical timeframes; spotter reporting
requirements; expanding possible response personratross agencies, and other
ideas. The goal will be to develop an increasedropliance and enforcement
structure to help reduce mortality rates in Duval Gunty.

(Above information from letter dated February 9, 207 by Council Woman
Lynette Self to Mr. Kipp Frohlich of FWC).

In 2005, there were a total of 14 reported deathd ¢that 4 were watercraft, 2
perinatal, 2 cold stress and 6 undetermined (FWRI@07). In spite of these manatee
deaths, the five-year running average from watercré mortality is 3.57 (range 2-6)
deaths since 1980 (Figure 8).

Habitat: Grass beds north of Buckman Bridge regenerated sigficantly since

late 2002-2006 and then declined again in 2007. 2007 we saw a return to drought
conditions and numbers of manatees sighted declinea the summer due to a die back
of submerged aquatic vegetation. Lack of precipit#on led to elevated salinity levels
in the river that forced animals to move further saith within the St. Johns in search

of food. Indices for percent feeding indicated more aninfedsling each year subsequent
to 2002. Numbers feeding remain similar to 2004&levThis may be because the food
supply has begun to level off in 2004/2005/2006 tede were more total numbers of
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manatees However, food supply still remains below 1998 Iels in terms of the grass
bed length, percent cover, diversity index and proprtion of tape grass. All these
indices show a fall after the drought (2001/2002)nal then recovery after the drought
(Figure 3) (Dean Dobberfuhl. SIRWMD 2007).

Warm Water AttractantsManatees have been observed assembled in groups at
warm water out falls since aerial surveys stanebllarch, 1994. Jacksonville Electric
Authority’s Southside (JEASS) and Kennedy Genegaitations (JEAKS) and Jefferson
Smurfit's paper mill are located within a 7 milenas of Downtown. Currently these
facilities do not discharge warm water and everelesing numbers of animals have been
observed at these locatioms.winter of 2002/2003/2004/2003EA undertook monitoring
for manatees themselves using their own persoimspite of the plant being shut down in
October 2002, manatees congregated at the sigiduobt remain. Also, JEA installed a
retaining gate to prevent manatees moving intttelischarge pipes. No animals were
seen at JEASS Generating Station after Decenib@082.In 2003, no manatees were
reported by JEASS until 4 adults were seen on (083008 and 2 adults and 2 calves were
seen 04/15/2003. In winter 2004/2005 no manatees kgported at the site. In winter
2004/05, manatees were not observed at the warer s@trce identified in Ortega River.
The SSJEA plant has now been completely dismaatteldhe site proposed for
redevelopmentn 2006/2007, no manatees were observed at the wawater source in
Ortega River. However, a few animals were seen #te JEA district #2 out-fall near
north Bartram Island. Rescue attempts were made andne animal was relocated by
Sea World of Florida and FWC.

Speed Zones imposed by USFWS:

Duval County manatee protection rule(68C-22.027, FAC): Amendments to this rule
were adopted on January 10, 2007._See Maps.

New federal manatee protection slow speed zonesuaiced by the U.S. Fish and Wildlife
Service on April 28 2005 in Duval, Clay and St. Johns are now offigiadl are being
enforced. The biggest change is the area locatedstoeam of the Hart Bridge which
requires watercraft to travel under 25 miles parri{mph). The manatee protection is also
expanded approximately one mile further downstré@ederal Register. August' €003.
68(151): 46869-46917) in order to compliment ergtstate and local governmental
manatee protection measures. These regulationsmaate effective on Septembét 5
2003. A signage plan was implemented in May 2005.

Acoustical Study: Underwater acoustical recordings of hopper dreglgrtivities
were conducted with the full cooperation and aasist of B&B Dredging. Noise from the
100 m long hopper dredgeCblumbid was recorded while it performed maintenance
dredging in the St. Johns River during August, Seiter and October 2004. Jacksonville
University researchers assisted in recording dreggctivities in the vicinities of Dames
Point Bridge, Talleyrand, Hart Bridge and Bartrastahd, recommendations were provided
in the preliminary repor$eptember 2005 This study was conducted by Dr. Ed Gerstein
and funded by the City of Jacksonvilléhe final report was accepted by the Waterways
Commission April 2006.
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Introduction

The Duval County Manatee Protection Plan (MPP) deagloped by the Jacksonville
Waterways Commission for the Jacksonville City GounJacksonville University
conducted the research on which the plan is baB&tensive studies were conducted
beginning in 1994 and have continued to presentl9P9, the State of Florida approved
the Duval County Manatee Protection Plan. The R&hinitially been approved by the
Florida Department of Environmental Protection.April 2000, the state rule
implementing the boat speed zones were adopteleblylorida Fish and Wildlife
Conservation Commission.

The MPP contains a provision that the plan be mestkand updated annually. This report
contains additional data concerning the manatealptpn in Duval County and is the
2007 annual updateUpdated information is shown in bold

Inventory and Analysis

Manatees

Distribution and Abundanceé\erial surveys by Jacksonville University (Mard®94 —
August, 2007) conform to current FDEP Manatee Aerial Surveyt®uol. Intensive
bimonthly surveys were conducted in areas mané#tegsent - the St. Johns River, its
tributaries and the Atlantic Intracoastal Waterffdgssau Sound to Palm Valley). During
winter months, industrial warm water sources intNeast Florida were also monitored.
During 548 bimonthly surveys, a total 11,614 manatgesightings were recorded, 7 %
calves (Table 1) When water temperatures decrease (December thidagih), the
majority of manatees in Duval County waters migsadeth to Blue Springs and/or other
warmer South Florida waters.

Historical manatee survey data from Jacksonvillesehsity indicate that manatees were
observed feeding, resting and cavorting/mating@atgr numbers south of the Fuller
Warren Bridge relative to other waters in Duval @tyu Sightings in remaining waters
consisted mostly of manatees traveling or restirgliminary data suggested that manatees
use the Intracoastal Waterway as a travel corddoing their seasonal (north/south)
migrations along the east coast. Data indicatedntfaamatees stay close to the shore,
utilizing small tributaries for feeding when in geewaters.

Aerial survey counts of manatees are indices ohdaance at the time of each survey. As a
result, counts must be viewed as relative onlydnds in general abundance, distribution
countywide, and habitat use patterns (Irvine 19803p Series A, Manatee Aerial
Sightings provides graphical distribution information abowinateeDifferences in
seasonal distribution patterns for manatees in 206&007was not found to be
significantly different from past yeaexcept that the highest daily count was recorded
earlier (in spring) than in previous years. Map Series Ashows manatee distribution
from Summer 2006 through Summer 2007.Seasons were classified as Winter
(December-February), Spring (March-May), SummenéJAugust), and Fall (September-
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November). The proportion that calves representéldeototal number of manatees sighted
ranged from 3.40 % to 11.53 % (LSJR) and 0.91 %2t05 % (ICW) over the duration of
the study (Table 1). When averaged these proparticere similar to those reported by
Campbell and Irvine (1978) of 9.6 %, Valade (1992 and Kinnaird (1983a) 7 % for
LSJR, Duval County. Percentages for the 2002 seasoe lower in the ICW (0.91 %) but
not significantly different for the same month2i803, possibly attributed to unusual
weather conditions in the past couple of yedrs2004 (10 %) and 2005 (8 %), the
percentages seem to be higher in both the LSJR thdhe previous three years (range
4-6 %) and in 2006 (10 %) and 2007 (9 %) calf percgages remained stable on the
previous two years. In the ICW percentages were logv in 2005 (5%) than 2004

(11%) but continued to increase to 8 % by 2007 (Tdb 1).

Single Highest Day Count (SHDC) for LSJR seems togbstable at 151 manatees in
April 2007 and 153 in September 2006, which was l@wvthan 170 manatees per
survey in June 2005.The latter number represents the highest couraitio (1994-2007).
In 2004 SHDC was 160 animals in May, and in 200®SHvas 150 manatees per survey
in June. In 2002, it was 106 May. SHDC for 2088 manatees per survey (June) and
2000, 67 manatees per survey (May) was considelakr than previous yearshe
SHDC seems to have alternated between the monthsMéay and June each year since
2000. Prior to 2000 SHDC were achieved during Ju))August and September.
However, more recently 2006/2007 the season seeméiave expanded from April to
September because of a particularly mild winter (Tale 1). Dry weather caused higher
salinity in the LSJR that lead to poor or no regatien of tape grass beds that manatees
primarily rely on for food. As a result, over pkr survey counts were generally lower
than expected. A part from the year 2000/2001, dissgpears that highest day counts
have increased but they are not statistically cbffie from the 99 manatees per survey
reported by Valade (1991). Increased counts magtthbuted to observers having gained
a better knowledge of the survey area and whereateas are likely to occuHigher

than average numbers of manatees were seen in therfpd 2003-2007 (range 44-51
manatees per survey year) than the general mean fail years (40 manatees per
survey). In the ICW the SHDC was 29 manatees per surv@@5pup slightly from 23
manatees per survey observed in 2003 and agaih ZSHDC of 29 manatees (2005)
and 28 manatees (2002) represent the highest coustace 1994. Excluding the
highest counts from 2001-2007 count appears to beone consistent with counts prior
to the period of drought for years 1994-1998 (rang&9-23 manatees) (Table 1).

Yearly means for manatees/survey indicate graduahcrease in LSJR numbers of
animals since 2000 (16 manatees/surveyl/yr.); 2008 (manatees/survey/yr.); 2004 (51
manatees/surveyl/yr.); 2005 (44 manatees/survey/yr2006 (51 manatees/survey/yr.) and
August 2007 (46 manatees/survey/yr.). Recent numiseare similar to those prior to
1999. Yearly means in the ICW have also slightly sreased over time 1995, 1996 (4
manatees per survey /yr.) and 1997-2000 (3 manatégvey/yr) to 2000-2003 (5
manatees/surveyl/yr.); 2004, 2005 (6 manatees/suriygy); 2006 (4 manatees/survey/yr.)
and 2007 (8 manatees/surveyl/yr.)(Table 1). Thesambers do not necessarily mean an
increase in real population numbers for the Floridamanatee, since many anthropogenic
threats to manatees and habitat still exist. It ipossible that more individuals are
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migrating into the northeast Florida region. Moreover, the literature indicates that
some growth has indeed occurred in the Atlantic subopulation. For the years 1986-
2000, the Atlantic population had a growth rate of3.7 % (95 %CI: 1.1 to 6 %) (Runge
et al. 2007a). Craig and Renolds (2004) used a Bayesmpthod and predicted that
from 1982-1989, the growth rate was 5-7 % per yeaf-4 % (1990-1993), and then
increased 4-6 % per year (1994-2001). The Atlantsub population represents about
47% of the Florida synoptic count, the Northwest (1 %), the Southwest (37 %), and
the Upper St. Johns or Blue Springs (5 %) (U.S. Hsand Wildlife Service. 2001, State
Manatee Management Plan, September 2007).

Cumulative counts of manatees at various locationa the ICW (Table 2) and LSJR
(Table 3) are included to show density abundance driocation of manatees in the
County. The latter does not appear to have changad spite of the lower numbers of
manatee observed during 2001/2002. The 2002-2005whers indicate a significant
rebound similar to pre-drought years and the 2006-207 numbers indicate slight
increase and stabilization. Numbers in 2007 are\eer because of a drought which
caused animals to move further south out of the stly area, so they were not counted.
Also, 2007 data does not represent a complete year.

Increased spring and summer sightings are attdbiotan influx of animals from outside
the study areéFigure 1a, b-2a, b). Manatee abundance is corrdakd with both
temperature and photoperiod. LSJR totals exhibit @ increasing trend with
stabilizing in the last two years. In the ICW totds remain relatively stable over the
past several years.

Some of these animals could come from Blue Spdd@ Km further south within the St.
Johns River system) and the rest are made up tf sdorida east coast animals (Kinnaird
1983a). Kinnaird (1983a) mentioned the then cunpepulation of Blue Springs animals
numbering some 35 in 1982/83. Ackerman (1995) raeat88 individually identified
manatees at Blue Springs in the winter of 19938dtween 1990-1999 this population
had an annual growth rate of 6.2 % (95 %CI: 3.7-8.26) (Runge et al. 2004). This
represents the fastest growing sub population undccounting for about 5 % of the
total Florida count (State Manatee Management PlanSeptember 2007). More recent
raw data indicate that the population has continuedo grow at a slightly faster rate
during 2000-2007 (Table 4).Satellite telemetry data support that most arsroame into
the LSJR as a result of south Florida east coastads migrating north/south each year
(Deutsch et al. 2000). Sightings by Jacksonvilleversity seem to indicate that the
majority of animals moving into the County comenfréurther south within the LSJR
system (Map Series A). However, scar pattern ifleation suggested that significant
numbers of manatees are part of the Atlantic sydasfadion and, that in the last decade
only one manatee carcass recovered in Duval Chattypeen identified as coming from
the Blue Spring population (Cathy A. Beck, WildlB#ologist, Sirenia Project, U.S.G.S.
personal communication).

Manatees were distributed throughout LSJR and ICMérs in springNlap Series A
Highest concentrations of manatees occurred sdWhler Warren Bridge (east and west
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banks) and Doctor’s Lake in summer where substasulamerged aquatic vegetation
exists In 2001/2002 manatees seemed to be more spredisgroughout the county than in
2000 and this may be due to the fact than managee fworced to spend more time
traveling in search of sparse food resources.tthdammer and fall manatees tended to
occur in the main stem of LSJR. This was perh@gsbse tributary waters became too
warm and uncomfortable for them. In winter, mastreals moved south out of Duval
County. During spring and summer, manatees with cedves were consistently seen in
the upstream areas of tributaries because theas are more sheltered. Wills Branch
Creek continues to be one such birthing area irmCRdrer In 2003-2005, manatees were
observed throughout the County similar to 2001-208&0, more manatees were seen on
the east bank of St. Johns River and west bank sdlNAS JAX than in 2000/2001.
Greater numbers in these areas can be attributredj¢meration o¥allisneria americana
tape grass bed9During the spring of 2007, we observed the highesianatee count to
date for any spring. There were 369 manatees sigtt and they were more spread out
throughout county waters than the 218 manatees seelring spring 2006. In summer
2006/2007 manatees were similarly spread out throtigut the county, however, there
were 441 animals (2006) verses 247 (2007) see Mape&s A. The higher numbers of
animals seen earlier in the season (spring 2007) ynhe attributed to a relatively mild
winter that caused waters to warm sooner.

Prior to 2000, manatees were observed to spendahts time resting, followed by
traveling and feeding and less time was spent tiang(Table 5a-d and 6a-d) In winter

it was difficult to find manatees feeding becausmatee abundance was low. Also, no
manatees were observed cavorting in winter. Inavia004 one manatee was seen resting
near the Buckman Bridge (east bank of the riveg) Nanatees were seen at power plants.
Spring and summer of 2001/2002 data appear tonhi&asiin that the percent of manatees
observed traveling was higher in the past two y#aas before (1998/1999) and percent
resting was lower in 2002 than 2001. The apparieange in behavior may be attributed to
dry weather conditions, higher than normal saliatyl the resulting low food availability
that may have caused the manatees to travel meeanch of food than previous years. In
2003, percentages for traveling and resting masateesimilar again to the pre-drought
years. That is, manatees spent most of the tistage followed by traveling and feeding
and the least time cavorting. Indices for per¢eatling indicated more animals feeding
each year subsequent to 2008is may be because the food supply continuedadease

in 2003/2004 and there were more total numbersasfatees.By 2005/2006 these
numbers began to stabilize.Feeding animals were for the most part locatedhsoiut
Buckman Bridge.Grass beds north of Buckman Bridge regenerated sigfitcantly since
late 2002-2006 and then declined again in 2007. i$§Hluctuation in food supply

probably caused the increase in percentage of aninsacavorting (2006) followed by a
subsequent decreased in 2007. In 2007 we saw auratto drought conditions and
numbers of manatees sighted declined in the summdue to a die back of submerged
aguatic vegetation. Lack of precipitation led to Eevated salinity levels in the river

that forced animals to move further south within the St. Johns in search of food. This
was reflected in the lower percentage of resting ahfeeding animals and the increased
percentage in the number of traveling animals compad to before the drought. It
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appears that the same phenomenon occurred post 202001 during a similar period
of drought.

Grass Beds:Following is information supplied by Dean Dobbenfihl of the SJRWMD
regarding state of the grass beds in Duval County.he number of transects was
highest in 1998 (26) and lowest in 2000 (6) howeyéias been 19 for the rest of the
years of data provided. As indicated earlier theravas a drought experienced between
2000/2001. As a result, there has been a decreas¢he mean grass bed length over
the past 8 years from 77 m (1998) to 64 m (2006)of&l cover percentage (this is the
reciprocal of what was considered percentage barélecreased from 62 % (1998) to
about 20 % (2000-2002) then rebounded after the dught up to 67 % (2004) and then
began declining again to 37 % (2006). The decline 2005/2006 may have occurred
because of deteriorating water quality conditions Wich was demonstrated by the
appearance of toxic blue green algae blooms in thmver firstly in August of 2005.
Toxic algae blooms were again observed in 2007. &ssive algae and turbidity from
sedimentation caused by upstream construction acfities also contributes to
shading/smothering which can kill submerged aquatizegetation. The proportional
percentage of tape grassMallisneria) cover versus other species (calculated as the
summed patch lengths oWVallisneria divided by the total patch lengths of all species
present) shows some improvement since the droughtofn 42 % (2002) to about 60 %
(2003) then averaged about 55 % (2004-2006) butgsll below the 1998 level of 69 %.
The Shannon-Weiner index of diversity has shown afl in diversity from 92 %

(1998) to 39 % (2002), then a rebound after the dught to 84 % (2004) followed by a
slight decline to 69 % (2006). The diversity indeand total cover percent seem to
mirror each other. Grass bed condition has not qui returned to pre drought levels
(Figure 3).

Salinity: Tape grass grows well from 0-12 ppt and can ttdenaters with salinities up to
15-20 ppt for short periods of time. Growth becsrimited above about 10-12 ppt based
on analyses of high-estuarine distribution (Twilyd Barko 199%). The availability of
tape grass decreased significantly in the Countinduhe past two years because low
precipitation caused higher than usual salinitygal-compare 1999, with 2000-2008.
2003, environmental conditions returned to a mamenal precipitation pattern. As a
result, we recorded lower salinity values that fadotape grass growth. In 2004, salinities
were initially higher than in 2003 but decreasegphgicantly after August with the arrival
of heavy rainfall associated with hurricanes thated Northeast Florida (Charley,
Francis, Ivan and Jeanndh 2005 salinities remained low throughout the year

favoring continued grass bed growth and regeneratio. However, in August the
development of toxic blue green algae blooms may Y& hampered growth of
submerged vegetation. During the latter part of 206 and into 2007 salinity levels

have been relatively high leading to a decrease ihe availability of tape grass in the
county (Figure 4).
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The pattern of mean numbers of manatees observedas®nally in the LSJR and the
ICW seem to be consistent with those observed in @vious years. Figures 5 and 6
show this data pooled over the duration of the studperiod.

Traveling and resting behavior patterns in the I@Main predominantly unchanged from
those observed between 192@d07,the ICW continues to be a travel corriddio
manatees were observed in winter (Table 6a). In gpg, we observed 55 manatees
which was higher than 42 (2006) and 46 animals (2BDbut lower than 70 animals
(2004). No feeding behavior was observed in thesta3 years which is unlike prior
years. Most animals were resting and traveling. Webserved 36 % of the animals
traveling, 64 % resting, no animals were observecekding or cavorting. Feeding and
cavorting percentages were below average for thigmie of year (Table 6b). In the
summer, total number of manatees was lower (29 anis) than 32 (2006) and 63
animals (2005) but not unlike 25 animals (2004). dhaviors consisted of traveling
animals (52 %), resting animals (21 %) and cavortig animals (28 %). No animals
were observed feeding. More animals were seen catiog in the past three years with
the exception of 1998 (Table 6b).

Mortality Information: The total of State-wide deaths documented for 200 August)
was 247, of which 59 were watercraft-related. Othecauses included other human (4),
perinatal (50), cold stress (17), other natural (57 flood gate (2), undetermined (48)
and unrecovered (10). In 2007, watercraft deathof the key counties totaled 40.
Other causes of death for the key counties includeather human (4), perinatal (40),
cold stress (13), other natural (55), flood gate YQundetermined (35) and unrecovered
(5) (Table 7). Watercraft caused mortality of mangees in Florida compared for the
years 1994 — August 2007 indicated a decreasing ik (Figure 7). Watercratft,
perinatal, natural, undetermined and cold stress cases of death were the most
significant for 2007 (FWRI 2007).

Total mortality rates for manatees in Duval Countydecreased from 19 deaths/Yr.
(1991) to 5 (1993). Then increased to 13 (1998galeased to 6 (2001). Then
increased to 19 (2003) and decreased to 6 by Auguad07. (Table 8, and Figure 8).

In 2002, there were a total of 14 reported deathghich 10 were watercraft, 2
undetermined, 1 unrecovered and 1 perinatal. A&salt; this triggered a mortality
threshold standard in the MPP that led to a maratoon permits issued by the state for
marine construction (see September 2002 updatdetails regarding actions taken by
waterways to address the issue).

In 2004, there were 15 reported deaths total otwbiwere watercraft, 4 perinatal, 1 cold
stress and 5 undetermined. County, State and &extprncies met November 9th to
discuss the five watercraft deaths in Duval Couhtging 2004 and how Duval County
should respond to these incidents. It was notatitito of the deaths occurred in the
Intracoastal Waterway where Duval County does awtehurisdiction to regulate boat
speed or operations. Rules in the ICW are madadgtate, not the county (see September
2004 update for details regarding actions takewdaterways to address the issue).
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In 2005, there were a total of 14 reported deathsf which, 4 were from watercraft, 2
perinatal, 2 cold stress and 6 undetermined. In 2B, there were 13 total deaths, of
which, 8 were watercraft, 1 perinatal, 1 cold stres, 1 other human, 1 undetermined
and 1 unrecovered. The mortality threshold in theMPP was triggered again and that
led to a moratorium on permits issued by the statéor marine construction (see
executive summary for actions taken to address thssue).

Mortality due to watercraft impacts in 2006 (Table9) was highest in, Brevard County
(22) and Lee (21). Intermediate numbers of wateraft-caused deaths were
documented in Duval (8), Broward (6), Sarasota (nd Martin (5); and lower
numbers of deaths were documented in Volusia (3),ifus (2), Indian River (2),
Collier (1), Dade (1), Palm Beach (0) and St. Luci®). Table 9 shows manatee
mortality caused by watercraft-related impacts andserves as a comparison of Duval
County to other “key” counties in Florida from 1991 through August 31 2007. Duval
County experienced higher than usual watercraft deghs in 1991(9), 2002 (10) and
2004 (5) and 2006 (8) than in other years. Watercfiacaused mortality in Duval
County (5 year running average) has ranged from 20t6 deaths per year between
1980-August 31' 2007 (Figure 8). Watercraft deaths were 4 in 200Q in 2001, 10 in
2002, 4 in 2003, 5 in 2004, 4 in 2005, 8 in 200&lahas of August 31 2007 (Table
9/10, Figure 8). Table 10 shows total manatee motiy/yr. and cause in Duval
County from 1976 to August 3% 2007 (FWRI 2007). Figure 9 shows total and
watercraft mortality as well as 5 year running aveage of watercraft deaths for the
State of Florida (FWRI 2007).

Map Series B, Duval County Manatee Mortality 2006(27 shows locations of carcass
recoveries.

Warm-Water Attractantsduring the winter of 2006/2007, no manatees werserved
at the warm water source in Ortega River. Howevera few animals were seen at the
JEA District # 2 outfall near north Bartram Island. Rescue attempts were made and
one animal was relocated by Sea World of Florida ahFWC.

No significant warm water discharges exist in Du@alinty. Historically, warm water
discharges consisted of three power generatingssadnd two paper mills. Area power
plants include: St. Johns River Power Park andt%ie and J.D. Kennedy Generating
Stations. Seminole Kraft and Jefferson Smurfit @or@rboard Corporation are the two
paper mills in Duval County. Each of these areasiged warm-water refuges for
manatees in the winter months and during period®lof weather. The last of which -
Southside Generating Station - was closed on Oc®15e2001.

During the winters (2002-2007), it was not posstblgain access to the monitoring sites at
Southside Generating Station because construattontees associated with dismantling of
the power station caused Jacksonville Electric Aty (JEA) to have concerns about
health safety, insurance and liability issues.aAssult, JEA undertook monitoring for
manatees themselves using their own personne008,2otal daily count varied from 0-14
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adults between 11/3/02 to 12/12/02. From 1-3 aduéire observed around 11/9/02 with 1
calf. Then, from 2-14 adults were observed arald/d9/02 with 2-4 calves - representing
the largest peak. From 2-4 adults were observaahar11/26/02, and then 1-2 adults
around 12/3/02. JEA then installed a large mestalngate at the end of the effluent canal
to prevent manatees from moving up into the efflekscharge pipes. Once this was
installed no more manatees were reported (Lin@sdpppe, Environmental Division,
Jacksonville Electric Authority, personal communiea). In 2003, no manatees were
reported by JEA until 4 adults were seen on 05M&22and 2 adults and 2 calves were
seen 04/15/2003. In 20@2005/20062007, no manatees were reported at the site.

JEASS officially closed on Oct 82001. Total daily count at JEASS varied from 0-5
between 11/15/01 to about 2/18/02. Five manategs wbserved in mid November. No
manatees were seen between mid November to Jantlaen from 0-2 manatees were
seen in the first week of February during the coldeather. On 01/5/02 FWC/Sea World
and JU attempted to rescue a manatee but wereagssficl. JEAK was again not
producing warm water effluent and was monitoredwass frequency. No animals were
observed at JEAK between 11/29/01 to 2/18/02.

14



2006-2007 Updates

Manatee Protection Plan 2006.

The new updated document was approved by the FWC iNovember 2006. Among the
plan’s changes are clarifications of the applicahity of the MPP to multi-family boat
facilities and revisions to the “Unacceptable” catgory.

http://www.coj.net/City+Council/Jacksonville+Waterways+Commission/JWC+MPP.htm

Manatee Protection Plan 1999 and Annual Updates.

http://www.coj.net/Departments/Parks+and+RecreatiBecreation+Activities/Waterway
s+and+Boating/Manatee+Protection+Plan.htm

Duval Manatee Protection Outreach

The MARCO web site at JU has been updated to showé latest manatee sightings
aerial survey maps so that the public can see wheneanatees are in the county.
These maps have also been shown on a regular basisthe local news weather
updates on TV (First Coast News) and the outdoorsestion of the news paper (Florida
Times Union).

Duval County manatee protection rule(68C-22.027, FAC): Amendments to this rule
were adopted on January 10, 2007._See Maps.

Recommendations

No recommendations regarding speed zones or signages made at this time.

15



TABLE 1. Summary of the total number of aerial suwveys, adults and calves

observed, and Single Highest Day Counts (SHDC) bysr (1994-August 2007).

Year No. of Adults Calves Total % Calves SHDC Man
surveys Count Date No./survey
LSJR 1994 ! 19 783 67 850 7.89 113 9/6/94 45
1995 22 583 36 619 5.82 76 7/20/95 28
1996 21 706 92 798 11.53 124 7/15/96 38
1997 23 1,113 89 1,202 7.4 136 8/18\97 52
1998 26 775 82 857 9.57 125 9/11/98 33
1999 20 804 87 891 9.76 127 9/28/99 45
2000 20 294 28 322 8.7 67 5/3/00 16
2001 18 454 17 471 3.61 85 6/4/01 26
2002 23 796 28 824 3.40 106 5/14/02 36
2003 23 1,018 68 1,086 6.26 150 6/25/03 47
2004 18 836 88 924 9.52 160 5/20/04 51
2005 21 848 76 924 8.23 170 6/22/05 44
2006 22 996 115 1,111 10.35 153 9/27/06 51
2007 2 13 541 54 595 9.08 151 4/23/07 46
Total 289 10,547 927 11,474 7.94 125 4 40
ICW 1994 ! 12 74 7 81 8.64 21 5/12/94 7
1995 23 79 6 85 7.06 21 5/30/95 4
1996 23 84 11 95 11.58 16 5/16/96 4
1997 24 73 10 83 12.05 20 4/21/97 3
1998 18 46 3 49 6.12 19 6/12/98 3
1999 14 32 4 36 11.11 12 6/21/99 3
2000 21 54 3 57 5.26 13 5/3/00 3
2001 17 77 2 79 2.53 23 4/27/01 5
2002 22 109 1 110 0.91 28 4/30/02 5
2003 18 82 1 83 1.20 23 5/14/03 5
2004 18 92 11 103 10.68 23 5/20/04 6
2005 20 111 6 117 5.13 29 7/6/05 6
2006 19 77 3 80 3.75 19 4/21/06 4
2007 2 10 77 7 84 8.33 21 4/23/07 8
Total 259 1,067 75 1,142 6.74° 21 ¢4 5

SHDC=Single Highest Day Count

March to the end of December

Untill August

Mean % Calves

Mean highest day count

General Mean of total/survey counts
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TABLE 2. Total aerial sightings of manatees in théntercoastal
Waterway, Duval Co., FL. (March 1994-August 2007).

LOCATION ADULTS* CALVES* TOTAL*
Nassau Sound 27 0 27
Sawpit Creek 46 0 46
ICW North of Fort George River 72 1 73
Sisters Creek 27 3 30
Fort George Inlet 6 0 6
Mayport 16 0 16
St. Johns Bluff 42 0 42
Blount Island 91 9 100
Mill Cove 73 3 76
Atlantic Blvd. Bridge to SJR confluence 55 1 56
Beach Blvd. Bridge to Atlantic Blvd. 92 6 98
JTB Bridge to Beach Blvd. Bridge 100 6 106
Palm Valley Bridge to JTB Bridge 211 17 228
Container Corporation, Fernandina 67 9 76

*These numbers indicate total per survey counts ahanatees.
Individual manatees may migrate to other areas beteen flights.
Source Jacksonville University 2007.

Note:No manatees were seen at Container Corp. of Agrica in

1998-2002 since the introduction of a diffuser arnaon the effluent
warm water discharge.
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TABLE 3. Total aerial sightings of manatees in Lowr St. Johns River,

Duval Co., FL. (March 1994-Auqust 2007).

LOCATION ADULTS* CALVES* TOTAL*
Quarantine Island 75 3 78
Dames Point 19 1 20
Trout River 245 19 264
Arlington River 40 3 43
Pottsburg Creek 40 2 42
Miller Creek 25 2 27
Downtown 110 9 119
San Marco 135 3 138
Ortega River 166 16 182
Sadler Point 150 13 163
Pirates Cove 54 3 57
NAS/JAX 214 12 226
Mulberry Cove 145 12 157
Rudder Club 634 63 697
Club Continental 1083 103 1186
Doctors Lake 1811 168 1979
SJR south of Dr.Lake 1241 114 1355
Julington Creek 196 23 219
Durbin Creek 13 0 13
Mandarin Point 1203 105 1308
Plummers Point 335 31 366
Beauclerc Bluff 312 21 333
Goodbys Creek 155 12 167
Christopher Point 864 80 944
Point La Vista 189 5 194
Lions Club Boat Ramp 17 0 17
JEA - Southside 85 8 93
Jefferson Smurfit 14 2 16

* These numbers indicate total per survey counts ahanatees.
Individual manatees may migrate to other areas beteen flights.

Source Jacksonville University 2007.
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TABLE 4. Manatee yearly attendance at Blue SpringState Park.

Season Total Seen Stayed Here Max. Single Count
1970-71 11 11 11
1971-72 18 16

1972-73 missing data
1973-74 missing data

1974-75 24 14 16
1975-76 23 20

1976-77 20 16 16
1977-78 21 20 20
1978-79 23 22 23
1979-80 26 23 23
1980-81 35 29 35
1981-82 36 27 27
1982-83 42 33 33
1983-84 43 29 30
1984-85 37 32 31
1985-86 57 44 50
1986-87 50 47 38
1987-88 54 50 a7
1988-89 57 45 52
1989-90 63 59 57
1990-91 63 59 54
1991-92 75 67 67
1992-93 73 70 67
1993-94 88 77 81
1994-95 89 71 74
1995-96 94 75 74
1996-97 94 77 72
1997-98 106 92 87
1998-99 114 99 86
1999-00 132 115 112
2000-01 153 120 96
2001-02 141 118 97
2002-03 162 139 123
2003-04 142 142 128
2004-05 200 145 129
2005-06 261 195 182
2006-07 265 188 193

Source: Wayne Hartley, Park Service Specialist, Bl Spring State Park 2007.
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TABLE 5a. Number percent of manatees engaged in

various activities between fall 1994-winter 2007 (BJR).

Year/Season| Total Percentage

No. T R F C
Fall ‘94 310 10 87 3 0
Fall ‘95 113 29 51 12 7
Fall ‘96 170 20 22 48 9
Fall ‘97 290 13 82 4 1
Fall ‘98 298 13 40 40 7
Fall ‘99 284 26 28 20 25
Fall '00 35 29 63 9 0
Fall ‘01 43 30 30 28 12
Fall '02 168 24 29 11 36
Fall '03 196 16 52 26 7
Fall '04 31 16 55 19 10
Fall '05 110 30 39 26 5
Fall '06 309 35 25 32 9
Mean 181 22 46 21 10
SD 109 8 21 14 10
Cl 62 5 12 8 6
Winter ‘94-95 16 25 75 0 0
Winter ‘95-96 2 0 100 0 0
Winter ‘96-97 0 0 0 0 0
Winter ‘97-98 1 100 0 0 0
Winter ‘98-99 2 50 0 50 0
Winter ‘99-00 0 0 0 0 0
Winter ‘00-01 0 0 0 0 0
Winter '01-02 1 0 100 0 0
Winter '02-03 0 0 0 0 0
Winter '03-04 4 50 50 0 0
Winter '04-05 6 33 67 0 0
Winter '05-06 1 100 0 0 0
Winter '06-07 1 1 0 0 0
Mean 3 28 30 4 0
SD 4 37 42 14 0
Cl 2 20 23 8 0

T = Traveling; R = Resting; F = Feeding and C = Canrting
SD = Standard deviation

Cl = 95% Confidence interval for the mean

Source Jacksonville University 2007.
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TABLE 5b. Number percent of manatees engaged in
various activities between spring 1994-summer 2007
(LSIR).

Year/Season Total Percentage

No. T R F C
Spring ‘94 226 23 38 33 7
Spring ‘95 189 14 69 1 16
Spring ‘96 96 50 31 1 18
Spring ‘97 350 23 9 51 17
Spring ‘98 113 24 41 22 13
Spring ‘99 290 26 48 12 15
Spring ‘00 186 27 44 12 17
Spring ‘01 140 34 35 14 18
Spring ‘02 330 34 15 39 12
Spring '03 161 30 45 19 6
Spring '04 374 33 24 29 14
Spring '05 187 21 41 33 6
Spring '06 186 46 19 8 27
Spring '07 354 41 42 11 6
Mean 227 30 36 20 14
SD 94 10 15 15 6
Cl 49 5 8 8 3
Summer ‘94 311 8 79 2 11
Summer ‘95 313 23 57 15 4
Summer ‘96 532 12 45 39 4
Summer ‘97 561 19 51 22 8
Summer ‘98 446 17 53 12 17
Summer ‘99 389 15 48 13 23
Summer ‘00 102 36 35 16 13
Summer ‘01 288 26 36 8 29
Summer ‘02 326 43 24 22 11
Summer '03 725 26 23 31 20
Summer '04 504 21 18 52 9
Summer '05 626 18 31 41 10
Summer '06 616 26 43 16 15
Summer '07 240 40 32 18 9
Mean 427 24 41 22 13
SD 175 10 16 14 7
Cl 92 5 8 7 4

T = Traveling; R = Resting; F = Feeding and C = Caarting
SD = Standard deviation

Cl = 95% Confidence interval for the mean

Source Jacksonville University 2007.
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TABLE 6a. Number percent of manatees engaged in

various activities between spring 1994-summer 2007

(ICW).
Year/Season Total Percentage

No. T R F C
Fall ‘94 5 40 60 0 0
Fall ‘95 2 0 100 0 0
Fall ‘96 4 100 0 0 0
Fall ‘97 5 20 80 0 0
Fall ‘98 4 75 25 0 0
Fall ‘99 5 80 20 0 0
Fall'00 5 60 40 0 0
Fall ‘01 0 0 0 0 0
Fall '02 12 75 17 8 0
Fall '03 2 100 0 0 0
Fall '04 7 29 57 14 0
Fall '05 7 86 14 0 0
Fall '06 5 80 20 0 0
Mean 5 57 33 2 0
SD 3 36 32 4 0
Cl 2 19 17 2 0
Winter ‘94-95 47 0 100 0 0
Winter ‘95-96 20 10 85 5 0
Winter ‘96-97 38 0 100 0 0
Winter ‘97-98 0 0 0 0 0
Winter ‘98-99 2 100 0 0 0
Winter ‘99-00 0 0 0 0 0
Winter ‘00-01 1 100 0 0 0
Winter *01-02 3 100 0 0 0
Winter '02-03 0 0 0 0 0
Winter '03-04 0 0 0 0 0
Winter '04-05 2 50 50 0 0
Winter '05-06 0 0 0 0 0
Winter '06-07 0 0 0 0 0
Mean 9 28 26 0 0
SD 16 43 42 1 0
Cl 9 24 23 1 0

T = Traveling; R = Resting; F = Feeding and C = Canarting
SD = Standard deviation

Cl = 95% Confidence interval for the mean

Source Jacksonville University 2007.
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TABLE 6b. Number percent of manatees engaged in
various activities between spring 1994-summer 2007
(ICW).

Year/Season Total Percentage

No. T R F C
Spring ‘94 42 57 12 26 5
Spring ‘95 60 42 42 2 15
Spring ‘96 32 53 13 28 6
Spring ‘97 45 62 33 4 0
Spring ‘98 10 30 50 20 0
Spring ‘99 16 63 0 0 38
Spring ‘00 36 39 36 6 19
Spring ‘01 50 60 26 14 0
Spring ‘02 62 42 53 5 0
Spring '03 48 83 6 10 0
Spring '04 70 50 19 20 11
Spring '05 46 59 37 0 4
Spring '06 42 36 40 0 24
Spring '07 55 36 64 0 0
Mean 44 51 31 10 9
SD 17 14 19 10 11
Cl 9 8 10 5 6
Summer ‘94 4 100 0 0 0
Summer ‘95 9 78 22 0 0
Summer ‘96 21 71 10 19 0
Summer ‘97 13 38 62 0 0
Summer ‘98 35 34 51 0 14
Summer ‘99 15 87 13 0 0
Summer ‘00 16 63 38 0 0
Summer ‘01 26 69 31 0 0
Summer ‘02 35 60 31 9 0
Summer '03 33 70 30 0 0
Summer '04 25 96 4 0 0
Summer ‘05 63 44 41 0 14
Summer ‘06 32 69 13 0 19
Summer ‘07 29 52 21 0 28
Mean 25 67 26 2 5
SD 15 20 18 5 9
Cl 8 10 9 3 5

T = Traveling; R = Resting; F = Feeding and C = Canarting
SD = Standard deviation

Cl = 95% Confidence interval for the mean

Source Jacksonville University 2007.
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TABLE 7. Causes of manatee mortality for Florida'skey Counties, August 2007.

County Watercraft Flood Gate Human Perinatal Cold Stress Natural Undetermined Unrecovered Total
Brevard 6 0 0 16 2 7 3 0 34
Broward 1 0 1 0 0 0 2 0 4
Citrus 5 0 0 3 0 0 2 0 10
Collier 5 0 1 2 0 2 3 0 13
Dade 2 0 2 1 0 3 1 0 9
Duval 1 0 0 0 3 0 2 0 6
Indian River 0 0 0 3 0 0 3 0 6
Lee 12 0 0 4 4 39 13 4 76
Martin 2 0 0 0 0 1 2 0 5
Palm Beach 0 0 0 0 2 1 1 0 4
Sarasota 0 0 0 2 2 0 0 0 4
St.Lucie 0 0 0 1 0 0 0 0 1
Volusia 6 0 0 8 0 2 3 1 20
Total 40 0 4 40 13 55 35 5 192

Source: FWCC/FWRI 2007
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TABLE 8. Florida manatee mortality, 1991- Auqust D07.

# % of
County 1991 1992 1993 1994 1995 1996 1997 1998 192000 2001 2002 2003 2004 2005 2006 2007Fotal Total
Brevard 38 31 30 42 40 57 62 47 46 49 52 50 42 65 7 5 87 829 23.74
Broward 3 9 4 4 5 6 3 7 15 4 9 10 8 6 9 15 4 121 47.
Citrus 5 9 8 5 6 6 5 4 8 6 10 9 10 7 18 10 10 136 .893
Collier 14 19 18 13 10 70 21 14 19 35 31 13 37 23 4 3 14 398 11.40
Dade 7 10 5 11 14 7 14 9 12 8 11 9 9 7 5 7 9 154 414.
Duval 19 8 5 6 7 10 10 13 9 11 6 14 19 15 14 13 6 851 530
Indian R. 4 1 - 2 5 10 7 5 6 10 5 7 6 6 16 6 6 102 2.92
Lee 18 19 17 33 31 145 43 31 33 44 51 58 81 51 752 8 76 888 25.43
Martin 9 8 3 7 6 6 6 8 9 6 7 9 6 5 9 17 5 126 3.61
Palm Bch. 6 3 5 3 6 7 6 5 7 9 8 14 12 9 8 7 4 119 413
Sarasota 5 1 5 6 12 8 3 4 13 11 5 16 22 7 20 20 4 621 4.64
St. Lucie 1 4 4 2 2 4 2 1 2 2 4 4 0 1 8 5 1 47 1.35
Volusia 10 5 5 6 10 9 9 15 12 13 27 13 14 13 22 22 20 225 6.44
Total 139 127 109 140 154 345 191 163 191 208 22626 2 266 215 295 305 192 3,492 100
* = August

Source: FWCC/FWRI 2007.
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TABLE 9. Watercraft caused mortality in Florida's Key Counties, 1991- Auqust 2007.

# % of
County 1991 1992 1993 1994 1995 1996 1997 1998 199000 2001 2002 2003 2004 2005 2006 2007Fotal Total
Brevard 13 7 9 9 6 13 12 9 12 13 7 17 8 11 6 22 6 801 2161
Broward 2 2 2 3 0 1 0 2 5 2 4 3 5 1 2 6 1 41 4.92
Citrus 0 3 1 2 0 2 1 2 4 1 1 3 3 1 6 2 5 37 4.44
Collier 5 4 5 4 4 5 4 7 10 5 8 6 7 5 4 1 5 89 10.68
Dade 0 4 0 1 2 0 5 2 1 2 5 1 2 2 1 1 2 31 3.72
Duval 9 2 2 2 3 3 2 3 2 4 1 10 4 5 4 8 1 65 7.80
Indian R. 1 0 0 1 4 1 3 1 4 1 2 1 1 5 2 0 27 3.24
Lee 7 2 5 10 8 14 9 9 10 13 23 13 9 13 12 21 12 19022.81
Martin 2 1 0 1 1 2 3 1 2 1 1 2 1 1 0 5 2 26 3.12
Palm Bch. 1 0 3 2 2 3 1 2 2 3 3 6 5 3 6 0 0 42 5.04
Sarasota 1 0 2 2 0 1 2 0 4 5 2 4 1 2 3 6 0 35 4.20
St. Lucie 1 1 1 0 0 1 0 0 0 1 1 1 0 0 1 0 0 8 0.96
Volusia 3 1 0 1 1 2 1 8 5 4 11 3 2 3 8 3 6 62 7.44
Total 45 27 30 37 28 51 41 48 58 58 68 71 48 48 5877 40 833 100.00
* = August

Source: FWCC/FWRI 2007.
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TABLE 10. Causes of manatee mortality in Duval Conty, Florida. 1976 - August 2007.

Cold Other
Year Watercraft Human Perinatal Stress Natural Undetermined Unrecovered Total/Year

1976 2 0 0 0 0 4 0 6
1977 1 0 1 0 0 9 0 11
1978 5 0 0 0 0 5 1 11
1979 6 1 1 0 0 1 2 11
1980 0 0 1 0 0 1 1 3
1981 1 0 0 0 1 5 0 7
1982 1 0 1 0 0 1 0 3
1983 2 0 0 0 0 5 1 8
1984 7 0 0 0 6 3 0 16
1985 4 0 0 0 2 3 0 9
1986 2 0 0 2 0 8 1 13
1987 5 0 2 3 1 1 0 12
1988 4 0 0 2 2 1 0 9
1989 6 1 3 4 2 4 0 20
1990 3 3 0 4 0 3 0 13
1991 9 2 4 0 1 3 0 19
1992 2 0 1 0 3 2 0 8
1993 2 0 2 0 0 1 0 5
1994 2 1 1 1 1 0 0 6
1995 3 0 0 0 1 3 0 7
1996 3 0 0 1 2 4 0 10
1997 2 0 3 1 0 4 0 10
1998 3 0 3 2 0 5 0 13
1999 2 0 1 1 1 4 0 9
2000 4 0 2 2 0 2 1 11
2001 1 0 1 2 0 2 0 6
2002 10 0 1 0 0 2 1 14
2003 4 0 4 3 2 5 1 19
2004 5 0 4 1 0 5 0 15
2005 4 0 2 2 0 6 0 14
2006 8 0 1 1 1 1 1 13
2007* 1 0 0 3 0 2 0 6
Total 114 8 39 35 26 105 10 337

* = August 2007.
Source FWCC/FWRI 2007.
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FIGURE 1. Aerial sightings of manatees and wateemperature in the St. Johns River 2000—August 200
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FIGURE 1la. Aerial sightings of manatees and hogrdaylight in St. Johns River 2000—August 2007.
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FIGURE 2a. Aerial sightings of manatees and hourdaylight in The Intracoastal Waterway 2000-Augus2007.
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FIGURE 4. Mean monthly salinity recorded at the &cksonville University dock, 1999-August 2007.
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FIGURE 5. Mean counts of manatees in the LSJR byeason (horizontal lines) 1994-2007. Vertical lineshow
maximum and minimum counts. Boxes show 95% configee intervals of the mean. Y-axis indicates the haral log
of the number of manatees counted + 1 (Unbolded nurers are converted to actual numbers).

34



2 _

— | 1.75
4.7¢ — 11.44
1 - 3.22 0.9C

0.62

064 — 048

0 |
Springs Summers Falls Winters

Number of manatees Ln(count +.
w
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maximum and minimum counts. Boxes show 95% configkee intervals of the mean. Y-axis indicates the natal log
of the number of manatees counted + 1 (Unbolded nurers are converted to actual numbers).
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FIGURE 8. Watercraft and total manatee mortality in Duval County, Florida 1976—August 2007.
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FIGURE 9. Watercraft and total manatee mortality in Florida 1976—August 2007.
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Aerial sightings of manatees

1. The following maps show manatee distributiomfisummer 2006—Summer
2007.
2. Seasons were classified as follows:

Winter - December - February
Spring - March - May
Summer - June - August

Fall - September - November

SERIES A - MANATEE AERIAL SIGHTINGS
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SERIES A — Manatee aerial sightings, Duval Co., FL(Summer, 2006).

Source: Jacksonville University 2007.
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SERIES A — Manatee aerial sightings, Duval Co., FL(Fall, 2006).

Source: Jacksonville University 2007.
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SERIES A — Manatee aerial sightings, Duval Co., FL(Winter, 2006-2007).

Source: Jacksonville University 2007.
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SERIES A — Manatee aerial sightings, Duval Co., FL(Spring, 2007).

Source: Jacksonville University 2007.
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SERIES A — Manatee aerial sightings, Duval Co., FL(Summer, 2007).

Source: Jacksonville University 2007.
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Manatee mortality

Watercraft manatee mortality 2006, Duval Co., flap).

Manatee deaths from all causes, Duval Co., FL.62(@ap).

Manatee deaths from all causes, Duval Co., FL.62(00able).
Watercraft manatee mortality August 2007, Duval, Gb. (Map).
Manatee deaths from all causes August 2007, DuealFkL. 2007 (Map).

Manatee deaths from all causes August 2007, DuwalRKL. 2007 (Table).
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SERIES B — MANATEE MORTALITY
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SERIES B — Watercraft manatee mortality, Duval Co.FL. 2006.

Source: FWRI 2007.
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SERIES B — Manatee deaths from all causes, Duval Gd-L. 2006.

Dots surrounded with a white border are waterarafttalities.
Source: FWRI 2007.
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Table 11. Manatee deaths from all causes in 200Buval Co., FL.

Count Date Manatee Sex Total Mortality
field ID length (cm) category
1 2/14/2006 MNEO0605 M 280 8-Undetermined
2 2/21/2006 MNEO0606 M 238 5-Natural-Cold Stress
3 4/17/2006 MNEO0610 M 283 1-Watercraft
4 4/25/2006 SWFTm0611b M 335 1-Watercraft
5 4/28/2006 MNE0612 U 290 7-Verified Not Recovered
6 6/5/2006 MNEO0615 M 311 1-Watercraft
7 6/15/2006 MNEO0616 M 312 1-Watercraft
8 6/15/2006 MNEO0617 F 310 1-Watercraft
9 6/15/2006 MNEO0618 M 310 1-Watercraft
10 7/12/2006 MNEO0624 F 311 1-Watercraft
11 7/15/2006 MNE0626 M 113 4-Perinatal
12 10/19/2006 SWFTm0626b M 267 1-Watercraft
13 12/4/2006 MNEO0636 F 191 6-Natural-Other

Source: FWC, FWRI 2007.
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SERIES B — Watercraft manatee mortality, Duval Co.FL. August 2007.

Source: FWRI 2007.
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SERIES B — Manatee deaths from all causes, Duval Gd-L. August 2007.

Dots surrounded with a white border are waterarafttalities.
Source: FWRI 2007.
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Table 12. Manatee deaths from all causes untill Agust 2006, Duval Co., FL.

Count Date Manatee Sex  Total Mortality
field ID length (cm) category
1 1/14/2007 SWFTmO0701lb M 204 5-Natural-Cold Stress
2 2/10/2007 MNEQ702 F 219 5-Natural-Cold Stress
3 2/13/2007 MNEOQO703 F 211 5-Natural-Cold Stress
4 2/15/2007 MNEOQO704 U 0 9-Undetermined
5a,b 4/13/2007 MNEO711 M 330 1-Watercraft (severed half)
6 5/12/2007 MNEQ714 F 336 8-Undetermined

Source: FWC, FWRI 2007.
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