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§ Agency obligation to save bird
§ Agency commitment/reputation for 

working closely with communities
§ Taking adaptive approach to balance 

these obligations
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• Wide Ranging Everglades Indicator
• Population Decline from Over 3,000 

in the Year 2000 to Fewer than 700 
• Two-Year Droughts
• Degradation of Habitat from Water 

Infrastructure of the 20th Century
• The Importance of Apple Snails
• The Importance of the Kissimmee 

Chain of Lakes

The Condition of the Snail Kite
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Source:  Dr. Wiley Kitchens, 2008, USGS 
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• Snail Kites
• Fishing
• Hunting
• Boating
• Recreation
• Waterfront Property
• Important Economic Contribution 

to the Community
• The Challenge of Hydrilla

The Multiple Values of Lake Toho
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• Current Constraints Throughout the Snail Kite’s 
Range and Continued Emergency Room 
Management

• The Critical Importance of the Kissimmee Chain 
of Lakes to Snail Kites, Fishing, Hunting, 
Recreation, Homeowners, and the Community

• A Measured First Step and Adaptive Management 
Thereafter

• Monitoring and Communication – Partnerships
• Greater Everglades Restoration

Challenges, Opportunities, and Next Steps
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Thank you!
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Snail Kites and Hydrilla on Toho

Frederick Wasti

Mike Tracy

Zach Welch

Presenter
Presentation Notes
As you have heard, Lake Toho is a critically important habitat to the snail kite. Recently, this has started to affect how we control hydrilla on the lake, and I hope to explain why that is in the next few slides.



Nesting Areas
Everglades

Lake Okeechobee

Kissimmee Chain 

1990’s = 1100 nests
2000’s =   500

1990’s = 420
2000’s =   60

1990’s = 550
2000’s = 470

Decline

Decline

Decline

Presenter
Presentation Notes
These blue dots show every snail kite nest found since people started using GPS’s in 1996.  You can see that the main areas are the Everglades, consisting mainly of these 3 Water Conservation Areas; Lake Okeechobee; and the Kissimmee Chain of Lakes. 

From 1990 to 1999, there were close to 1100 nests found in the 3 Water Conservation Areas of the Everglades, which fell to only 500 nests from 2000-2009. 

Lake Okeechobee had 420 nests in the 90’s, compared to just 60 from 2000-2009. 

The Kissimmee Chain, however, had 550 nests in the 90’s, and still had 470 from 2000-2009; it’s basically the one big habitat that is still producing kites every year.

There’s been a 55% reduction in nesting in the Everglades, an 85% decline in Okeechobee, and only a 15% decline on the Chain. One thing to remember, is that during the same 20 year period, the total population of snail kites fell from above 3000 birds to just around 700 -800. So for there to still be almost the same amount of nests on the KCOL with only about ¼ of the birds, means almost all the birds in state are up here nesting.



Recent Changes
§ In the past, kites used lake 

habitats more when 
Everglades were dry 
§ In the last 5 years, kites use 

Kissimmee Chain (Toho) like 
every year is dry in south FL
§ What happened?

Mike Tracy

Presenter
Presentation Notes
This is different than what used to happen 10-20 years ago, where kites only used deeper lake habitats when the Everglades were dry… so in the drought of the early 1990’s,for example, there were tons of birds on the Kissimmee Chain, Lake Okeechobee, but not in the Everglades. 

But over the last 5-6 years, kites are now using the Chain like every year is a drought in S FL. 

So what happened?



More Nesting in North
§ Loss of habitat in south Florida
§ Exotic apple snails find Toho 

(2004-05)
§ Kites find more snails in more 

places (2005-present) Mike Tracy

Presenter
Presentation Notes
First of all, there’s been a slow change in habitat in the Everglades, with water being too deep and too dry all at once, killing snails and causing kites to leave. Lake Okeechobee also set record low water levels first in 2001, then broke that in 2007, both times killing snails and keeping kites off the lake for a few years.  Both of these issues are being worked on diligently, by the way, and we hope to have some real dramatic turn arounds within the next few years.

At the same time birds were leaving Okee and the Glades and looking for a new place to raise young, Lake Toho had a restoration project take place, which opened up a lot of shorelines for kites to find snails. At the same time this was taking place, exotic snails were pouring in from  around the lake, greatly increasing the amount of snails in the water for kites. 

Hydrilla  was basically non-existent after the hurricanes came in 2004, but started to recover and provide more food for snails and more places for kites to find them by 2006. The cat-tail also started to grow back, which gave the kites places to nest. 



Mike Tracy

Larry Frogge

§ Need snails 6 inches 
or less from surface
§ Cannot find snails in 

thick vegetation
§ Need short-statured 

plants

Background

Presenter
Presentation Notes
I want to start with a little background information for those of you not familiar with this bird. They’re called the snail kite because about 99% of their diet is snails, which they find by flying over water or sitting on perches , waiting for them to come to the surface to breathe. They’re not like an osprey or an eagle, because they hate to get their feathers wet. Snail kites will not dive into the water after snails, they’ll only go as deep as their legs can reach, which is about 6 inches. That means snails can only be caught when they’re right near the water’s surface. As you know, the majority of Lake Toho has more than 6 inches of water, so kites grab snails anywhere there are snails high in the water – off of grass stems, floating on the surface, or crawling around in matted hydrilla. 

They cannot see snails if the plants are too thick, and they can’t reach them if the plants are too tall… they have to be able to fly down to the water, grab a snail, and fly back up, which they can’t really do in thick cat-tail or water-pepper, for example. This limits where kites can find snails. 



§ Snails lofted in tops of hydrilla plants, 
increase acreage of areas where snails can 
be captured (Jackson, Okeechobee, STA 5)

Frederick Wasti
Brian Reichert

Exotic Snails and Hydrilla

Presenter
Presentation Notes
The combination of hydrilla and exotic snails led to different behaviors by the snail kite, where they starting catching snails in deeper water in the tops of hydrilla plants. For whatever reason, we had never seen this behavior when only native snails were present on the different lakes. But the exotic snails tend to be very dense in whatever system they invade, and kites are able to catch them in habitats they wouldn’t normally find many snails in otherwise. We’ve seen kites using other areas very heavily recently where exotic snails and hydrilla are, including Lake Jackson, Lake Kissimmee, Okee, and STA’s. In fact last year, roughly 35% of the nests in the state were in areas with exotic snails and hydrilla… and most of the Toho nests were not included in that category, because of the lack of hydrilla on the lake this spring.

Hydrilla near surface converts open water areas to areas where snails are available to kites – increases acreage of kite foraging habitat



§ More snails at surface for kites (deep water)
§ Higher temps in hydrilla mats, more active 

snails earlier in the spring
§ Highest number of nests on Toho since 1991

(133 in 1991, avg of 80 from 2007-2010)

Mike Tracy

Exotic Snails and Hydrilla

Presenter
Presentation Notes
Hydrilla  is used by the kites because it grows quickly to reach the surface of the water, and snails use the plants to reach the surface and breathe air: where kites can capture them. This lets kites catch snails in much deeper water than they could without hydrilla, and brings more snails to the surface than if they had to climb  stems of grass. 

More snails for kites means more nests… Toho has had more nests than any other place in the state for 5 of the last 6 years, but still hasn’t broken the record set in 1991 – 133 nests, during a drought in S FL.

More nests means more babies, which is the number one way to help the kites recover.

In 2007 and 2008, hydrilla was more available in the early spring to nesting kites, and there were 89 successful nests across those 2 years, with only a 45% failure rate. 

Compared to the last 2 years, where there was little or no hydrilla in the early spring, and we had half as many successful nests and double the failure rate.



§ Hundreds of observations of kites foraging in hydrilla (Lake 
Toho, Kissimmee, Okeechobee, Jackson, STA)

§ Decline in estimated survival of radio-tracked juveniles 
following last spring hydrilla treatment (2008), and 
movement from lake (started treating in fall)

§ Twice the success rate and twice as many successful nests 
in 2007-2008 compared to 2009-2010: hydrilla in spring

§ 2010 breeding season: no hydrilla – 30% of nests were 
outside of lake (Mill’s Slough, private property) and radio-
tracked nesting birds were getting snails from outside the 
lake

Scientific Rationale



Successful Snail Kite Nests – Toho vs. Rest of State
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Hydrilla Control – Ed Harris



Hydrilla Background 

§ Growth rates and growth 
patterns
§ Treatments – hydrilla response 

and regrowth
§ Longevity of tubers and turions



Kites
§ Apply herbicides in winter instead of spring
§ Withhold treatments near kite nesting areas

Hydrilla
§ Developed resistance to fluridone
§ Now using fast-acting, short-lived herbicide
§ Hydrilla growth restarts very quickly

Changes in Hydrilla Treatments

Presenter
Presentation Notes
Over the last couple years, we started applying herbicides in the winter, before nesting season, rather than in the spring while birds are already breeding. This reduces the disturbance to nests by helicopters and airboats, and ensures we don’t accidentally kill hydrilla that adults or young birds are using to capture snails.

We withhold treatments in areas where kites nest frequently, in order to increase the amount of snails available to them. We recognize that not killing hydrilla can result in a loss of native plants, but so far we have not reached that point anywhere

Hydrilla also developed resistance to the herbicide we used in the 1990’s, to the point that it was no longer cost-effective or as plant-selective by the early 2000’s. 
We now use a fast-acting, short-lived herbicide, meaning it breaks down very quickly in the water, compared to the older herbicide. The other method took several months for hydrilla to gradually die back, and would stop regrowth for months after treatment. The new herbicide takes a couple weeks to kill the hydrilla, after which there is no chemical left in the water and hydrilla growth starts back immediately. This means we have to treat more often.



§ Current herbicide lasts longer in cold water
§ Complicated our treatments in 2008-2009

§ Reducing treatments further in case of 
severe winter or non-target impacts
§ Measuring our treatment effects
§ Measuring snail kite response

Changes in Hydrilla Treatments

Presenter
Presentation Notes
The new herbicide we’re using doesn’t last long in warm water, but in cold water it stays around longer, meaning it kills hydrilla at lower concentrations. This complicated our treatment in the winter of 2008-2009, as low levels of herbicide stayed around long enough to kill hydrilla where we were trying to leave it alone for kites. Then severely cold weather killed the hydrilla last year, everywhere in the lake.

This year, we’re taking a cautious approach for 2 reasons: First, the kites did not do well last year because of the severely cold winter, which delayed their nesting everywhere in the state and lowered the number of successful nests. Second, we are still refining this new treatment technique, and we are trying to make sure we don’t have another cold winter that might complicate things again. Because of the kite’s critical need for more nests, we are trying to make sure more snails will be available to kites this coming year, especially in the early spring. 

We will be measuring the accuracy of our treatments like we have over the last 2 years, in order to further refine our technique in coming years. We will also be measuring how much this benefits the kite… how many more nests, how much more successful were they, how many kites used the hydrilla and where, were more young produced, etc. All this information will help us determine how to treat hydrilla next year as well.



Treatment Plans 2010-2011

§ Last year’s plan ~3500-4500 acres
§ Sep 2010 – Bare minimum, ~600 acres
§ Oct 2010 – Include safety concerns, widen 

trails, increase access
§ Oct 2010 – Made additional trails for 

recreation, prepare for more hydrilla growth
§ Nov 2010 – Add more trails, fishing holes, and 

wider trails as hydrilla grows in 2011

Presenter
Presentation Notes
Animation 1 = 2009 treatments, and our original plan for 2010
2 = Major reductions, only 100’ trails for flood control/main channel navigation, and a block at the north end for access
3 = Widened all main trails to 400’, expanded northern treatment block for more access, aesthetics from road
4 = Added many secondary trails, and access to all boat ramps
5= Added additional trails for more navigation and recreation
6 = Last year’s treatments overlaid with this year’s plan



2009 –
Single Treatment

2010 –
Multiple treatments

2011 –
Ex. Spring Treatments

Presenter
Presentation Notes
Animation 1 = 2009 treatments, and our original plan for 2010
2 = Major reductions, only 100’ trails for flood control/main channel navigation, and a block at the north end for access
3 = Widened all main trails to 400’, expanded northern treatment block for more access, aesthetics from road
4 = Added many secondary trails, and access to all boat ramps
5= Added additional trails for more navigation and recreation
6 = Last year’s treatments overlaid with this year’s plan



Bottom line – Adaptive
§ We are committed to maintaining 

access points and boat trails shown
§ Can widen some trails or cut additional 

holes, etc. if method works well
§ If hydrilla expands rapidly, we can 

increase treatments to reduce impacts
§ We are treating adaptively, based on 

hydrilla growth, kite use, and initial 
treatment effect



Fisheries and Waterfowl - Marty Mann



Potential Impacts to Fish
§ Increased hydrilla coverage generally means higher 

survival for newly hatched and young fish – more 
places to hide
§ Too much hydrilla can reduce health and growth of 

larger fish – food is harder to find
§ When hydrilla coverage is too high, fishing effort 

and catch success for bass and panfish can 
decline



Potential Impacts to Fish –
Overall
§ Bottom line – this year’s plan is expected to 

positively impact the fish. With the adaptive 
management strategy we are employing we should 
expect high survivorship of YOY fish and not expect 
any effect on growth of sportfish, lower catch rates 
(fishing success) or fishing effort
§ This community will help guide this strategy every 

step of the way



Potential Impacts to Waterfowl

§ Hydrilla provides habitat for many 
invertebrates, small prey items for 
ducks
§ Bottom line – this plan will likely 

increase available habitat for waterfowl 
this winter



Summary – Bill Caton
Mike Tracy



Short Term
1) Assess hydrilla treatment effects
2) Assess snail kite activity
3) Increase treated areas based on 1 and 

2, and hydrilla growth during winter

Long Term
§ Restore habitat in south Florida
§ Restore ability of kites to cope with 

periodic disturbances (hydrilla
treatments, dry-downs, etc.)



Nests 2010
Nests 2000 – 2009
Examples for Spring
Recent Additions – 250 ft
Main Channels – 400 ft
Secondary trails – 250 ft
Main Blocks
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