Hurricanes and Hatchlings Don’t Mix!
Background: There is close overlap of hurricane season (June-November) and sea turtle nesting season (March-November), hurricanes are a potential cause of damage to sea turtle populations. (Suggs Proposal for research 2011)  Hurricanes have affected turtle nests over a total of 80 miles of beaches on the east and west coasts of Florida. The storm surge associated with the hurricane produced the greatest mortality through nest flooding. The greatest surge effect was felt on beaches closest to the "eye" of the hurricane, where egg mortality was 100%. In areas farther away from the "eye," the surge was lower and mortality was correspondingly decreased. Data on post-hurricane hatching success, mortality, and cause of death was gathered. Sixty- nine percent of the eggs did not hatch after Hurricanes and appeared to have drowned during the storm. Further mortality occurred when surviving turtles suffocated in nests situated in the beach zone where sand had increased.

Loggerhead sea turtles (Caretta caretta) are a common species in the oceans around Florida. The state of Florida is know for its miles and miles of diverse beaches, 90 percent of all loggerhead nesting occurs in Florida (FWC, 2011). Loggerheads tend to lay their eggs on beaches with high energy, relatively narrow, steeply sloped, coarse-grained sand (NOAA, 2011).  The nesting season is from March-November, laying eggs at night with up to seven nests in a 14 day period (U.S. Fish and Wildlife Service,2011).  

Threats to these nests include natural disasters like hurricanes, tropical cyclones, and heavy rain from the hurricanes. The nesting season and hurricane season overlap causing many nests to be destroyed. A missing link in the literature and research of the destruction of nests is the long-term effects. The main question is how do hurricanes affect the nests, for instance, how many of the eggs survive, the mortality rate, and how it impacts the surviving eggs. 


Loggerheads need to be protected, one of the ways to accomplish this is through research and hands on learning to determine why the population may be declining and what threats are causing it. So far it has been found that storm surges associated with the hurricane produces the greatest mortality through nest flooding (Lutz, 1994). Entire nests exposed to seawater can be lost due to inhibited oxygen exchange between eggs and the surrounding substrate or rapid water loss to highly saline waters. Sea turtles in general have flexible-shelled eggs, which lose and gain water quickly depending on conditions surrounding the nest (Pike, 2007). Sea turtles are threatened mainly because of their inability to quickly recover from population declines due to their slow rates of population growth (Pike, 2007). This later mortality may be substantially reduced if beach topography is returned to normal and beach debris removed after a hurricane (Lutz, 1994).


Unfortunately after a nest is laid, there is only about a 24 hour window in which it can be relocated. Any movement of the eggs after that time, as well as exposure to sun and water, will kill the hatchling inside. Beachgoers are advised to leave eggs on the beach. As part of the natural circle of life, these unhatched eggs will be a great nutrient source for other predators. Sea turtles have nested during Hurricane Season for millions of years. This is a natural occurrence, but we understand it’s difficult for many people to watch.

[image: image1.jpg]


( http://loggerheadmc.wordpress.com/2011/08/26/hurricane-irenes-impact-on-sea-turtle-nesting/)

If a hatchling is found on the beach, one of two things should happen. If the hatchling is very active and able to crawl down the beach, please allow it to do so on its own. While the large waves may seem dangerous, these tough little hatchlings are adapted to handle them. If a hatchling is lethargic or not moving, please call the Loggerhead Marinelife Center or Florida Fish and Wildlife Conservation Commission. If help is not immediately available, please place hatchlings in a cooler or bucket with damp sand (no water) and bring it immediately to Loggerhead Marinelife Center where it will be treated at the center’s on-site hospital accordingly (14200 US Highway One, Juno Beach, FL 33408). For after hour hatchling drop offs, we provide a large cooler at the front of the building that hatchlings may be placed in.

If a hatchling is deceased, either leave it where it is or bury it on the beach. While sad to see, this is a natural occurrence and leaving the hatchlings on the beach will allow the natural cycle to continue.

Purpose: Students will use SECOORA real time data and interactive wind map to predict the direction of a hurricane in the Gulf of Mexico. Students will learn how to read wind barb measurements and how to use the SECOORA interactive map. Students will research oil spill clean-up techniques and develop a plan to respond to a hypothetical hurricane in the Gulf of Mexico and threat to turtle hatchlings.


Standard 2: Students understands the need for protection of the natural systems on 



       Earth

1. understands the interconnectedness of systems on Earth and the quality of life

2. describes advantages and disadvantages of human and 

technological interactions with the environment

Time: 4 class periods approx. 50 min each class period
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I. New Smyrna Beach Florida
Sea turtles affected by Hurricane Irene 
Beach Erosion, Brevard County, New Smyrna Beach, Tropical Storms/Hurricanes, Turtles, Volusia County, Wildlife — posted by Ludi on August, 26 2011 2:54 PM
Discuss This: Comments(2) | Add to del.icio.us | Digg it



Lucky for Florida, Hurricane Irene did little damage to the coast, causing only minor beach erosion.

One impact still being assessed is what happened with nesting sea turtles.

Thousands of sea turtle nests were still incubating this week on Florida beaches and were vulnerable to being inundated, or potential washed out if the beach erosion was band. (From the photo at right, taken at New Smyrna Beach at high tide before Irene) it’s easy to see how this can happen.)

Sea turtle eggs are designed to be able to withstand normal tides, but when there is a storm surge, the eggs could be sitting in water for too long, essentially drowning the sea turtles.

Canaveral National Seashore chief park ranger Eric Lugo estimated that about 1,000 of the 4,000 nests were lost or damaged.

Volusia County had about 300 nests on the beach and we’re still awaiting an assessment of how those nests fared.





Washback sea turtles. 2007 Orlando Sentinel file photo

In the meantime, state wildlife officials asked beachgoers to keep an eye for “washback” sea turtles.

These young sea turtles had hatched earlier this year and had already started their life at sea. However, during tropical storms, the turtles get pushed back to shore.

The Florida Fish and Wildlife Conservation Commission reminds beachgoers that it’s illegal to keep a sea turtle, though you can help by contacting those who are authorized to care for sea turtles.

At the beach, you can contact the nearest lifeguard since they’ll know how to route the turtles back to the right wildlife facility.

If you find such a turtle, state officials ask that you:

· Put the sea turtle on a damp cloth or towel in a small container, cover it and keep it in the shade – but not in air conditioning. Never put the sea turtle into water. The turtle is probably exhausted and will do best in the conditions described above. Do not crowd several animals into one container.

· Do not take the sea turtle home, leave it in your car or carry it to any place other than one of the specified facilities.  Each facility has security staff or a covered cooler or box where sea turtles can be left safely.

· Help only sea turtles lying on the sand and not moving into the water. Do not dig into a marked sea turtle nest or remove small hatchlings from the sand. Eggs that are rolling around in the surf or on the beach probably will not produce hatchlings. Stiff penalties may be imposed for violations of the Endangered Species Act if the beachgoer removes the eggs from the beach without permission from FWC staff.

Here’s a list of places that care for sea turtles:

Volusia County – Marine Science Center, 100 Lighthouse Drive Ponce Inlet, 386-304-5544

In Brevard County:
( Sea Turtle Preservation Society, 111 S. Miramar Ave. (A1A), Indialantic, 321-676-1701; www.seaturtlespacecoast.org
( Barrier Island Sanctuary, 8385 South A1A, Melbourne Beach, 321-723-3556; http://barrierislandcenter.com

http://blogs.orlandosentinel.com/florida_beaches/2011/08/sea-turtle-affected-by-hurricane-irene.html
Summary: On googledocs
Data Analysis

1. Go to www.SECOORA.org
2. Click on Data and Maps

3. Magnify the map and click on the platform close to New Smyrna Beach.

4. Complete Data table 1 with your real time data for wind direction, wind speed, air pressure, humidity, and water level.  Include current time and date.
5. Click on http://www.fldep-stevens.com/readings-8721147.php
6. This will allow you to find archive data.  Insert August 25, 2011 to August 29, 2011.

7. Compare your real time data to your archive data.  

8. Choose a date where you have the most significant changes in either of the 5 variables you were provided with.  Complete Data table 2 with your archive data.  Include date and time of your archive data. 
9. Be sure to include the date and time for your archive data.
10. (Have students convert water level from feet to meters)
Coordinates for New Smyrna Beach, Florida: 28-58-43.9520N / 080-55-30.1950W
Current Data for New Smyrna Beach, Florida 
Station Location:________________________
Data table 1: Real time data

	Date/Time:
	                                

	Wind direction:
	                               (deg)

	Wind speed:
	                                mph

	Air pressure:
	                                mb

	Humidity: 
	                                 %

	Water level:
	                                 ft


Data table 2: Archived data
	Date/Time:
	                                

	Wind direction:
	                               (deg)

	Wind speed:
	                                mph

	Air pressure:
	                                mb

	Humidity: 
	                                 %

	Water level:
	                                 ft


1. Present to the class your analysis of the article provided and conclusions about questions 2-5

2. Which state suffered the strongest winds?

3. Which state suffered the highest waves? 

4. Which state suffered the worst losses of nests?

5. Which state is most likely to get hit again?

6. How can we mitigate future damage to turtle nests? 

II. Melbourne Beach, Florida
 Hurricane Irene’s Impact on Sea Turtle Nesting
August 26, 2011

Hurricane Irene has many of you wondering what you can do to help our nesting sea turtles and hatchlings in response to the storm. Here are the top ways you can help, as well as some photos captured today and further guidance.

Top Three Ways to Help
1. Educate yourself on what to do if you see hatchlings or unhatched eggs on the beach by reading this blog post.

2. Come to Loggerhead Marinelife Center’s Emergency Beach Cleanup tomorrow morning at 9 a.m. to help pick up litter churned up by the storm (location 14200 US Highway One, Juno Beach). This will help make sure  hatchlings have a safe beach to crawl on and a clean ocean to swim in.

3. With a $35 donation, you can “Adopt” hatchlings at marinelife.org/adopt



Many eggs are left exposed on the beach as a result of recent weather conditions.

Unfortunately after a nest is laid, there is only about a 24 hour window in which it can be relocated. Any movement of the eggs after that time, as well as exposure to sun and water, will kill the hatchling inside. Beachgoers are advised to leave eggs on the beach. As part of the natural circle of life, these unhatched eggs will be a great nutrient source for other predators. Sea turtles have nested during Hurricane Season for millions of years. This is a natural occurrence, but we understand it’s difficult for many people to watch.




This morning, a loggerhead hatchling successfully made its way out into rough surf.

If a hatchling is found on the beach, one of two things should happen. If the hatchling is very active and able to crawl down the beach, please allow it to do so on its own. While the large waves may seem dangerous, these tough little hatchlings are adapted to handle them. If a hatchling is lethargic or not moving, please call the Loggerhead Marinelife Center or Florida Fish and Wildlife Conservation Commission. If help is not immediately available, please place hatchlings in a cooler or bucket with damp sand (no water) and bring it immediately to Loggerhead Marinelife Center where it will be treated at the center’s on-site hospital accordingly (14200 US Highway One, Juno Beach, FL 33408). For after hour hatchling drop offs, we provide a large cooler at the front of the building that hatchlings may be placed in.

If a hatchling is deceased, either leave it where it is or bury it on the beach. While sad to see, this is a natural occurrence and leaving the hatchlings on the beach will allow the natural cycle to continue.




Volunteers are helping hundreds of disoriented hatchlings that have been brought to Loggerhead Marinelife Center in the past day.

http://loggerheadmc.wordpress.com/page/2/
Summary: On googledocs

Data Analysis

1. Go to www.SECOORA.org
2. Click on Data and Maps
3. Magnify the map and click on the platform close to Melbourne Beach.
4. Complete Data table 1 with your real time data for wind direction, wind speed, air pressure, humidity, and water level.  Include current time and date.
5. Click on Station fldep.melbourne.
6. This will allow you to find archive data.  Insert August 25, 2011 to August 29, 2011.
7. Compare your real time data to your archive data.  
8. Choose a date where you have the most significant changes in either of the 5 variables you were provided with.  Complete Data table 2 with your archive data.  Include date and time of your archive data. 
9. Be sure to include the date and time for your archive data.
10. (Have students convert water level from feet to meters)

Coordinates for Melbourne Beach, Florida: 28.0683° N, 80.5603° W
Current Data for Melbourne Beach, Florida 

Station Location:________________________

Data table 1: Real time data

	Date/Time:
	                                

	Wind direction:
	                               (deg)

	Wind speed:
	                                mph

	Air pressure:
	                                mb

	Humidity: 
	                                 %

	Water level:
	                                 ft


Data table 2: Archived data

	Date/Time:
	                                

	Wind direction:
	                               (deg)

	Wind speed:
	                                mph

	Air pressure:
	                                mb

	Humidity: 
	                                 %

	Water level:
	                                 ft


1. Present to the class your analysis of the article provided and conclusions about questions 2-5

2. Which state suffered the strongest winds?

3. Which state suffered the highest waves? 

4. Which state suffered the worst losses of nests?

5. Which state is most likely to get hit again?

6. How can we mitigate future damage to turtle nests? 

III. HUDSON CREEK AT MERIDIAN LANDING, NEAR MERIDIAN, GA
Hurricane Irene washed away some sea turtle nests along the First Coast

20 nests of endangered loggerhead turtles were lost on Amelia Island.

Posted: September 2, 2011 - 12:00am  |  Updated: September 2, 2011 - 6:58am



Provided by Dawna Moore/Amelia Island Sea Turtle Watch

A sea turtle hatchling is seen on Amelia Island, where 20 nests of the endangered loggerheads were lost to Irene’s waves. More were lost elsewhere on the First Coast.

If you see a hatchling
The Florida Fish and Wildlife Conservation Commission does not recommend going to the beach specifically to search for and rescue stranded sea turtles. But here's what they recommend if you are on the beach and see a small sea turtle that's obviously stranded and not trying to move into the waves:

- Help only sea turtles lying on the sand and not moving into the water.
- Do not dig into a marked sea turtle nest or remove small hatchlings from the sand.
- Eggs that are rolling around in the surf or on the beach probably will not produce hatchlings.

[image: image8.png]



By Kate Howard Perry
Though the First Coast escaped direct impact from Hurricane Irene, the strong waves the storm generated put a dent in the population of sea turtle hatchlings.

Sea turtles come ashore to lay eggs throughout the summer, and local volunteers who monitor the nests and try to keep them from harm's way say that high tides and rough waters washed away eggs throughout the region.

Though not unexpected, because hurricane season and turtle hatchling season always collide, the losses can be damaging for species that are considered endangered and threatened.

"This was actually a very mild year until the storm waves hit from Irene," said Blair Witherington, research scientist with the Florida Fish and Wildlife Research Institute. "It's a little unfortunate that it happened to hit the nesting beaches at the peak of incubating nests in the sand."

Individual sea turtles lay eggs in multiple locations and several times per season in hopes of ensuring survival for some of their young, and by last weekend, about half the nests had already hatched, Witherington said.

The other half were still incubating on beaches throughout the East Coast. That made Hurricane Irene's winds and high tides particularly ill-timed for the carefully stashed eggs of endangered and threatened species of sea turtles.

At least 20 nests of endangered loggerhead turtles were lost on Amelia Island to the battering waves, according to local volunteers who monitor the population. Already, 10 nests were lost to disorientation when the babies were distracted by lights along the beach and unable to get to the water, said Mary Duffy with the Amelia Island Sea Turtle Watch.

"We had 154 nests, and to lose 20 to the weather won't be that devastating," Duffy said. "It's bad, but it's just nature."

In Georgia, nearly 70 nests were lost statewide, but wildlife officials said it's been an unusually strong year for hatchlings and more than 2,000 nests were deposited.

"Considering how bad the storm could've been, it's a fairly moderate loss," said Mark Dodd, sea turtle program coordinator with the Georgia Department of Natural Resources.

Several nests in the Beaches area might have been affected, although an inventory has not yet been completed, said Jennifer Burns of the Beaches Sea Turtle Patrol. All of the 19 nests left at Atlantic, Neptune and Jacksonville beaches were washed over by the tide, Burns said, but it's still unclear whether the eggs were disturbed.

"It could turn out the intrusion was to such a degree we will have lost most of the nests, or that most are okay. We just don't know yet," Burns said.

A handful of baby sea turtles were pushed back by the rough waves and couldn't be rescued, she said. They were buried on the beach.

http://jacksonville.com/news/metro/2011-09-02/story/hurricane-irene-washed-away-some-sea-turtle-nests-along-first-coast

Summary: On googledocs

Data analysis

1. Go to www.SECOORA.org
2. Click on Data and Maps
3. Magnify the map and click on the platform close to HUDSON CREEK AT MERIDIAN LANDING, NEAR MERIDIAN, GA
4. Complete Data table 1 with your real time data for wind direction, wind speed, air pressure, humidity, and water level.  Include current time and date.
5. Click on Station usgs.022035975.wq
6. This will allow you to find archive data.  Insert August 25, 2011 to August 29, 2011.

7. Compare your real time data to your archive data.  
8. Choose a date where you have the most significant changes in either of the 5 variables you were provided with.  Complete Data table 2 with your archive data.  Include date and time of your archive data. 
9. Be sure to include the date and time for your archive data.
10. (Have students convert water level from feet to meters)
Coordinates for Hudson Creek at Meridian Landing, GA: Lat: 31.45333 Lon:-81.36278
Current Data for Hudson Creek at Meridian Landing, GA 

Station Location:________________________

Data table 1: Real time data

	Date/Time:
	                                

	Wind direction:
	                               (deg)

	Wind speed:
	                                mph

	Air pressure:
	                                mb

	Humidity: 
	                                 %

	Water level:
	                                 ft


Data table 2: Archived data

	Date/Time:
	                                

	Wind direction:
	                               (deg)

	Wind speed:
	                                mph

	Air pressure:
	                                mb

	Humidity: 
	                                 %

	Water level:
	                                 ft


1. Present to the class your analysis of the article provided and conclusions about questions 2-5

2. Which state suffered the strongest winds?

3. Which state suffered the highest waves? 

4. Which state suffered the worst losses of nests?

5. Which state is most likely to get hit again?

6. How can we mitigate future damage to turtle nests? 

IV. Wilmington, NC
Some sea turtle nests destroyed, others hatched during Irene
TOPSAIL BEACH, NC (WWAY) -- When you think of Topsail Island, you just might think of sea turtles. While humans on the island continue to clean up in the wake of Hurricane Irene, there's concern about the turtles that have been waiting to hatch on the island.
 
Residents and tourists were not the only ones affected by Hurricane Irene's strong winds and surging seas. Some of the area's most treasured residents were tossed and turned as the storm ripped through the area.
 
"In the places where the surge went through the dunes, where it breached the dunes, those nests did wash through," said Terry Meyer from the Karen Beasley Sea Turtle Hospital. "So we did lost about 10 nests."
 
Meyer says before the hurricane, there were about 60 unhatched nests still on the beach. She says the nests that are higher on the dunes fared better than ones closer to the ocean.
 
"The turtles that were able to climb to the top of the dunes and deposit their nests, those nests are in good shape," Meyer said. "They didn't take on any water, and they are just going to incubate normally for the rest of the season."
 
The nests exposed to high levels of sea water for long periods of time may also have been destroyed, but Meyer says it's a waiting game to see what happens next.
 
Some hatchlings were born during Irene. They made their way to the sea with the help of some concerned citizens who called the hospital just in time.
 
The Sea Turtle Hospital says that all the turtles that they have in captivity at the hospital were safe and sound throughout the storm.
 
The hospital says it about 99 hatchlings emerged from a nest that hatched during the storm friday and were found on a road on the island. They were released into the ocean Saturday evening after the hurricane moved north.
 Summary: On googledocs

Data Analysis
1. Go to www.SECOORA.org
2. Click on Data and Maps

3. Magnify the map and click on the platform close to Wilmington, NC.

4. Complete Data Table 1 with your real time data for wind direction, wind speed, air pressure, humidity, and water level. Include current time and date.

5. Click on the station number which will allow you to find archived data.  
6. You will find the data on the left side of the web page.  Click on tidal data or meteorlogical data.

7. This will allow you to find archive data. Insert August 25, 2011 to August 29, 2011.

8. Compare your real time data to your archived data.

9. Choose a date where you have the most significant changes in either of the 5 variables you were provided with. Complete Data Table 2 with your archived data.  Be sure to include the date and time for your archive data.

10. You may choose to have students convert water level from feet to meters.

 
Coordinates for Wilmington area:  34.2256° N, 77.9450° W
 Station Location:________________________
Data table 1: Real time data

	Date/Time:
	                                

	Wind direction:
	                               (deg)

	Wind speed:
	                                mph

	Air pressure:
	                                mb

	Humidity: 
	                                 %

	Water level:
	                                 ft


Data table 2: Archived data

	Date/Time:
	                                

	Wind direction:
	                               (deg)

	Wind speed:
	                                mph

	Air pressure:
	                                mb

	Humidity: 
	                                 %

	Water level:
	                                 ft


1. Present to the class your analysis of the article provided and conclusions about questions 2-5

2. Which state suffered the strongest winds?

3. Which state suffered the highest waves? 

4. Which state suffered the worst losses of nests?

5. Which state is most likely to get hit again?

6. How can we mitigate future damage to turtle nests? 

V. Irene Delivers Blow to Turtle Nests
Fourteen nests in Charleston area may have been destroyed.
 
 By Adam Crisp              August 30, 2011
 
This was set to be a banner year for sea turtle nesting, but Hurricane Irene changed that.
 
Volunteers were watching 23 nests on Isle of Palms and two nests on Sullivan’s Island. Friday’s storm surge from Hurricane Irene may have destroyed 14 of those nests, volunteers report.
 
“The eggs are porous, and they can survive for a brief while under water, but just like humans, they need to breathe,” said Mary Pringle, project leader for the Island Turtle Team for Sullivan’s Island and Isle of Palms.
 
One turtle nest hatched Saturday, which was a small victory, but Pringle and her volunteers are expecting a grim outcome for the other nests. Prior to the storm, nests had been hatching at an impressive 85 percent rate. In all, turtles laid 44 nests this summer.
 
“Our volunteers are sad, and I am trying to help them look at the bright side,” Pringle said. “Some might hatch, some might not, but it was still a good year.”
 
Island Turtle Team volunteers work under South Carolina Department of Natural Resources guidelines. They can’t move eggs, even if they know an impending storm might kill the baby turtles, Pringle said.
 
“We have very strict rules,” she said. “The losses are disappointing to volunteers who work so hard and care so much about the turtles.”
 
Turtle nests took hits all across the South. The Savannah Morning News reported that 50 nests were claimed along the Georgia Coast, but like South Carolina, the state had a banner year with nearly 2,000 nests reported along the Peach State coast.
 
Researchers from Jacksonville, Fla., to North Carolina reported sea turtle losses associated with high water and erosion caused by Irene.
 
“It was such a big year,” Pringle said. “But this was Mother Nature. The turtles have survived for 180 million years, and they’ll survive Hurricane Irene.”
 
 
 Summary: On googledocs

 Data Analysis
1. Go to www.SECOORA.org

2. Click on Data and Maps
3.  Magnify the map and click on the platform close to Charleston, SC.
4. Complete Data Table 1 with your real time data for wind direction, wind speed, air pressure, humidity, and water level. Include current time and date.
5. Click on the station number which will allow you to find archived data.  You will find the data on the left side of the web page.  Click on tidal data or meteorlogical data.
6. This will allow you to find archive data. Insert August 25, 2011 to August 29, 2011.
7. Compare your real time data to your archived data.
8. Choose a date where you have the most significant changes in either of the 5 variables you were provided with. Complete Data Table 2 with your archived data.
9. Be sure to include the date and time for your archive data.
10. You may choose to have students convert water level from feet to meters.

Coordinates for Charleston, SC – 32.7764° N, 79.9311° W
 Station Location:________________________
Data table 1: Real time data

	Date/Time:
	                                

	Wind direction:
	                               (deg)

	Wind speed:
	                                mph

	Air pressure:
	                                mb

	Humidity: 
	                                 %

	Water level:
	                                 ft


Data table 2: Archived data

	Date/Time:
	                                

	Wind direction:
	                               (deg)

	Wind speed:
	                                mph

	Air pressure:
	                                mb

	Humidity: 
	                                 %

	Water level:
	                                 ft


1. Present to the class your analysis of the article provided and conclusions about questions 2-5

2. Which state suffered the strongest winds?

3. Which state suffered the highest waves? 

4. Which state suffered the worst losses of nests?

5. Which state is most likely to get hit again?

6. How can we mitigate future damage to turtle nests? 

Extensions:

Informational posters on Hurricane survival

Game on hatchling survival

Poster promoting turtles 

Mitigation methods

Link turtles and people

Research different species of turtles.  Which are most threatened?

