
From: Dennis Stewart
To: Renfer, Rudy (USANCE)
Cc: Mike Bryant; Scott Lanier; Mike Murray
Subject: Pea Island and Currituck NWRs data files
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Rudy,

I attached folder contains the requested data files for Pea Island NWR and Currituck
NWR in a tiered system of sub-folders.  The Currituck NWR sub-folder contains a file
named "Turtle and Shorebird Summary CNWR".  This file contains all of the
information for Currituck NWR.  The Pea Island NWR sub-folder is contains a file
named "PINWR SUMMARY" which is a narrative explaining the migratory bird and
sea turtle components of the refuge's Biological Program.  Text and data files for
waterfowl and shorebirds can be found in sub-folders withing the "Migratory Bird"
sub-folder and additional sea turtle information can be found in the "Sea Turtle" sub-
folder.  I offer this explanation because I know from experience how difficult
navigating through someone else's system can be, but maybe everyone is not as
challenged as I can sometimes be.

Sometimes when files are transferred from one version, system, or machine to
another there will be quirks.  As you navigate through files, if there are problems
with charts, graphs, or data, let me know.  If you have questions or need additional
information, please call or email me.

Dennis Stewart
Refuge Biologist
Alligator River National Wildlife Refuge
Pea Island National Wildlife Refuge
(252) 473-1131 x231    (252) 475-0962 (cell)

0025495
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MIGRATORY BIRD AND SEA TURTLE ACTIVITY
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CURRITUCK NATIONAL WILDLIFE REFUGE


KNOTTS ISLAND, NORTH CAROLINA


February, 2010


Currituck National Wildlife Refuge


Turtle and Shorebird Activity Summary


Currently Currituck National Wildlife Refuge (CNWR) consists of 8,313.64 acres spread among 7 disconnected tracts.  CNWR is an unfunded and unstaffed satellite of Mackay Island NWR with no facilities other than a conex used to store some equipment.  Mackay Island NWR staff consists of 1-Refuge Manager, 1-Law Enforcement Officer, 1-Office Assistant, 1- Equipment Operator, and 1- Forestry Technician.  Access to the refuge is typically accomplished by boat because it is the shortest route but this requires operating off of all-terrain vehicles.  Vehicle access from the headquarters via Corolla, NC requires 2.5 hours travel time and via Back Bay NWR requires 1.5 hours travel time.   Staff presence on the refuge varies seasonally but typically is greatest during the summer period when wildlife nesting and public use is the highest.  


Sea Turtles



Monitoring is primarily conducted by N.E.S.T (Network for Endangered Sea Turtles).  Refuge staff provides some additional monitoring when working on the refuge.   The North Carolina Wildlife Resource Commission Outer Banks Center for Wildlife Education has served as a liaison between the refuge and the  N.E.S.T program to ensure the refuge receives all nesting and stranding data occurring on the refuge.  This partnership has been very beneficial to the refuge and is an invaluable source for the nesting activity that is occurring on CNWR.  Turtle nests are typically relocated by N.E.S.T. and marked with fencing and signs to protect the nests.  Once marked the refuge Law Enforcement Officer conducts periodic patrols to ensure the status of the nest until hatching.


Recent results are as follows:


			Year


			Type


			Where


			Hatched


			Unhatched





			2007


			Nest


			On Refuge


			114


			3





			2008


			Crawl


			Off Refuge


			N/A


			N/A





			2008


			Nest


			Off Refuge


			122


			8





			2009


			Nest


			On Refuge


			87


			38





			2009


			Crawl


			Off Refuge


			N/A


			N/A





			2009


			Nest


			Off Refuge


			0


			0








Shorebirds



Monitoring is primarily conducted by the North Carolina Wildlife Resource Commission (NCWRC).  Refuge staff provides some additional monitoring when working on the refuge.   The NCWRC waterbird biologists conduct annual shorebird surveys on CNWR and provide all results to the refuge.  Additionally the refuge receives information from concerned citizens either directly or through NCWRC regarding water birds.  Recent activity shows one least tern nesting attempt on the Swan Island Unit of CNWR.  This nest was identified during NCWRC annual surveys but could not be relocated by refuge staff



Recent results for species of concern are as follows:


			Year


			Species


			Activity


			Fate





			2008


			American oyster Catcher (1)


			Loafing


			N/A





			2008


			Least Tern (Pair)


			Nesting


			Unknown





			2009


			Piping Plover (1)


			Loafing


			N/A
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Terminal Groin Fillet 


			PEA ISLAND NATIONAL WILDLIFE REFUGE


			SUMMARY OF ANNUAL PIPING PLOVER ACTIVITY


						Breeding Season									Migrating Season (peak numbers)						Wintering Season (peak numbers)


			Year			Pairs			Nest(s)			# Fledged			Adults			Immatures			Adults			Immatures


			1990			0			0			0


			1991			0			0			0


			1992			0			0			0


			1993			0			0			0


			1994			0			0			0


			1995			0			0			0


			1996			1			1			1 (2?)


			1997			2			2			0


			1998			1			1			3


			1999			2			2			2(maybe 3)


			2000			2			2			0


			2001			1			1			????


			2002			2			2			0


			2003			1			1			0


			2004			0			0			0


			2005			0			0			0


			2006			0			0			0


			2007			0			0			0


			2008			0			0			0


			2009			0			0			0


			2010


			2011


			2012


			2013


			2014


			2015


			NOTES:			Piping plovers consistently used an area approximately 0.6 mile south of the Terminal Groin on the ocean


						beach as a wintering roost site during a 1-year study by Virginia Tech


						Need to update for 2009
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Pea Island National Wildlife Refuge



Shorebird Nesting Area Closure Protocol



1.  Shorebird management plan guidelines for the Atlantic coast suggests posting bird closure areas in early April.  There are two problems with this guideline.  First, shorebirds don't always nest in the same location each year.  General areas can be identified, but such areas are too large for posting to be feasible.  Placing closure signs around a smaller area often results in having to relocate signs when birds choose an "open" area for nesting.  Second, spring shorebird migration does not peak until mid-May in most years.  Typically, nesting does not occur until the birds have recovered from the impact of migrating long distances.  Therefore, nesting does not usually begin in significant numbers until at least mid- May or later.  These observations must be qualified by the observation that, with any distribution whether random or non-random, there are outliers.  This is especially the case when dealing with multiple species.



2.  Through bird surveys conducted 3 times per month, the refuge has a database with sufficient data to project the spring migration peak and the onset of nesting.  Other observations are made between surveys by staff or interns.  After a brief recovery (usually about 7-10 days) birds begin to show some preference for nesting sites although they may not be very defensive of these sites.  When birds begin to show a site preference Biological Program staff starts placing closure signs.



3.  To determine the appropriate distance for signs to be placed away from the birds, the procedure is to walk towards the birds on the ground until they exhibit symptoms of stress.  These symptoms include alarm/threat calls, flying away from the site and quickly returning, or "dive-bombing".  These behaviors can be observed several days before nest construction or egg laying begins.



4.  As soon as birds display territorial or stress behavior the procedure is to stop and begin to walk backwards very slowly until the birds settle down and resume normal behaviors.  At this point an additional 5 steps away from the site will establish a safe distance for establishing the closure boundary.



5.  It should be noted that some of the early nesters do not receive full protection using these procedures.  However, they do provide sound management practices for the population instead of focusing on individual pairs of birds.



6.  These procedures do not necessarily apply in total to federally listed or special concern species.  Timing for posting the closure areas may vary, but procedures for establishing the boundary can be the same.



7.  If there are questions about these procedures, contact Dennis Stewart, Refuge Biologist at (252) 473-1131 ext. 231.







PINWR & CNWR DATA FILES/PEA ISLAND NWR/MIGRATORY BIRDS/Shorebirds/SHBRDPI-2009.xls

Surveys


			PEA ISLAND NWR


			SHOREBIRD SURVEY NUMBERS - 2009


																																																																																																																								MAX			SURVEY


			Date:			1/5/09			1/15/09			1/23/09			2/6/09			2/13/09			2/19/09			3/6/09			3/18/09			3/26/09			4/8/09			4/15/09			4/23/09			5/4/09			5/14/09			5/27/09			6/4/09			6/15/09			6/24/09			7/7/09			7/16/09			7/24/09			8/7/09			8/13/09			8/26/09			9/11/09			9/15/09			9/24/09			10/5/09			10/14/09			10/28/09			11/4/09			11/16/09			11/23/09			12/3/09			12/15/09			12/23/09			Total			%			NUMBER			Peak Day


			Water Birds & Sea Birds																																																																																																															0			0.0			0			0


			Pied-billed grebe			39			25			21			5			6			1						2						144																																	1						1			2			3			15			29			66			47			46			56			44			64			20			62			58			757			0.8			144			4/8/09


			Common loon																																																																																										2						1												1			4			0.0			2			10/28/09


			Double-crested cormorant			142			80			52			20			169			72			37			96			73			31			253			1677			8			4			6			3			8						16			12			4			20			15			12			22			585			19			87			39			113			205			111			91			89			81			83			4335			4.7			1677			4/23/09


			White pelican			2																											6																																																															4			11			18			13			23			66			143			0.2			66			12/23/09


			Brown pelican			43			23			35			16			31			1			16						1						31			59			71			50			27			32			13			15			13			24			31			158			80			43			52			108			60			190			10			189			38			10						89			126			65			1750			1.9			190			10/5/09


			Northern gannet						2			2			3			25						67			2												4																																																						1			1															1			108			0.1			67			3/6/09


			Other Water/Sea bird												1																																																															3																																				4			0.0			3			9/11/09


			Unknown Water/Sea bird																																																																																																															0			0.0			0			12/31/99


			Subtotal			226			130			110			45			231			74			120			100			74			181			284			1740			79			54			33			35			21			15			29			36			36			178			96			57			80			708			108			343			96			351			304			177			173			211			292			274			7101			7.8			1740			4/23/09


			Marsh & Wading Birds																																																																																																															0			0.0			0			12/31/99


			Clapper rail																																																																																																															0			0.0			0			12/31/99


			Virginia rail																																																																																																															0			0.0			0			12/31/99


			Black rail																																																																																																															0			0.0			0			12/31/99


			King rail																																																																																																															0			0.0			0			12/31/99


			Great blue heron			20			33			35			26			10			7						2			4			8						11			1						3			2			2			10			5			15			5			10			11			19			8			16			20			8			15			27			18			29			6			20			23			36			465			0.5			36			12/23/09


			Little blue heron																					1									1			3			1			1									3			10			14			20			17			9			3			4			8			9			8			17			2			1			1			5			7						2			4			1			152			0.2			20			7/7/09


			Tri-colored heron			6			4			2			2			4			7			3			4			1			14			3			12			4			12			10			34			42			52			37			41			22			27			23			36			11			24			54			19			7			20			25			12			10			11			15			15			625			0.7			54			9/24/09


			Great egret			29			40			8																		8			68			29			38			18			10			21			52			46			126			102			175			99			64			87			113			52			46			178			121			21			40			40			67			66			28			71			95			1958			2.1			178			9/24/09


			Snowy egret			1			5			1						3						1			1			5			27			23			19			18			1			8			25			46			82			59			125			95			56			45			74			37			45			55			41			7			33			34			34			8			26			21			7			1068			1.2			125			7/16/09


			Cattle egret																																																																																																															0			0.0			0			12/31/99


			Black-crowned night heron			10			11			6			11			1			2			1			1			3			2			2						1															2			1						2									2			10									1			1			1			1			2			6			1						12			93			0.1			12			12/23/09


			Yellow-crowned night heron																																																																																																															0			0.0			0			12/31/99


			Green heron																																																																																																															0			0.0			0			12/31/99


			American bittern																																																															1																																																1			0.0			1			7/24/09


			Glossy ibis																																																																					2																																										2			0.0			2			8/13/09


			White ibis			22			34			13			7			4			8			18			13			26			52			12			13			11			17			3			23			42			31			23			55			14			17			9			25			34			1			31			3			20			24			140			89			117			21			293			64			1329			1.5			293			12/15/09


			Other Marsh/Wading Species																																																									2			1						2			3									3						3			3			3																					20			0.0			3			8/13/09


			Unknown Marsh/Wading Species																																																			1			1																																																									2			0.0			1			6/15/09


			Subtotal			88			127			65			46			22			24			24			21			47			172			72			94			54			40			45			139			189			318			249			429			247			179			184			277			161			143			355			198			75			149			263			240			213			109			427			230			5715			6.3			429			7/16/09


			Gulls & Allies


			Herring gull			1037			385			294			373			374			212			166			391			279			150			366			300			56			26			14			12			20			7			25			17			12			36			48			27			15			67			73			151			41			179			102			126			281			581			302			76			6621			7.3			1037			1/5/09


			Ring-billed gull			344			353			230			597			244			158			163			346			225			61			38			11			2			1						3						2			2			4			4			4			4			35			2			32			56			38						70			66			60			120			602			166			238			4281			4.7			602			12/3/09


			Great black-backed gull			400			139			70			82			124			67			53			55			29			22			41			47			3			10			11			14			20			12			19			19			17			49			68			22			12			73			72			155			49			213			170			130			262			325			110			42			3006			3.3			400			1/5/09


			Lesser black-backed gull			4			3			4			10			6			6			7			14			18						6			3						2						2			1			2			2			1			1			11			5			5						9						24			5			23			12			10			5			17			11			5			234			0.3			24			10/5/09


			Laughing gull																								22			15			147			23			27			30			90			103			130			254			246			161			86			230			124			120			169			70			167			115			213			4			24			15			2						3			20						2610			2.9			254			6/15/09


			Bonaparte's gull									2			1			1			6						2						1																																																																														11			24			0.0			11			12/23/09


			Other gull species																																																																																																															0			0.0			0			12/31/99


			Unknown gull species																																																																																																						1									1			0.0			1			12/3/09


			Subtotal			1785			880			600			1063			749			449			389			830			566			381			474			388			91			129			128			161			295			269			209			127			264			224			245			258			99			348			316			581			99			509			365			328			668			1529			609			372			16777			18.4			1785			1/5/09


			Terns & Skimmers																																																																																																																								12/31/99


			Caspian tern																																																																		2						6			4			33			28			24			11			4			4																		116			0.1			33			9/15/09


			Least tern																																							46			72			196			276			210			184			312			302			217			429			184			61																																							2489			2.7			429			8/7/09


			Common tern																														3															6			13			12			23			72			44			57			213			227			53						57						1																											781			0.9			227			8/13/09


			Forster's tern			8			39			114									2												15			48			6			8						6			30			25			2			6			9			10			17			28			40			20			149			41			140			1			55												37			1			21			878			1.0			149			9/15/09


			Sandwich tern																														36			2			11						3			11			3						4			10			2			54			55			348			299						197			13			69																											1117			1.2			348			8/13/09


			Royal tern																														58			87			113			64			43			70			70			37			41			72			57			65			208			261			364			18			233			100			67			6			10			11			1						3									2059			2.3			364			8/26/09


			Sooty tern																																																																		15									15																																				30			0.0			15			8/7/09


			Gull-billed tern																																													1						2			2						1																																																			6			0.0			2			6/15/09


			Black skimmer																																													38			17			80			192			296			377			399			394			439			806						509																																	3547			3.9			806			8/26/09


			Other species																																																															1						18			19						8																																	46			0.1			19			8/26/09


			Unknown Tern/Skimmer																														2			6						1									3			1						9			5			6			6			6			21			6			15			1			1																											89			0.1			21			8/26/09


			Subtotal			8			39			114			0			0			2			0			0			0			114			143			130			119			118			328			412			367			448			777			797			809			1339			1511			1669			63			1201			183			302			18			69			15			1			0			40			1			21			11158			12.2			1669			8/26/09


			Shore Birds


			American oystercatcher																																							4			3			7			8			11			13			6			7			14						4									5			6			5			2			2						1						1									99			0.1			14			7/24/09


			Black-necked stilt																																							10			8			1			9			20			7			17			9			6			1						9																																							97			0.1			20			6/15/09


			American avocet			28			13			3			8			59			2			51			36									33			8						6			7									1									1			2												7			11			35			19			4			18			3			8			32			31			66			492			0.5			66			12/23/09


			Black-bellied plover			2			29			4			1			6			1						5			6			22			28			59			36			11			6			8			17			26			19			18			22			10			23			51						78			82			54			3			33			34			21			10			17			3			3			748			0.8			82			9/24/09


			Ruddy turnstone																																										5			32			4			2						1						1			17			22			16						1			3			1			2																								107			0.1			32			5/27/09


			Semipalmated plover									1																		1									2			17			20			11			33						5			5			2			1			4			1			25			9			15			44			16			1			24			18			8															263			0.3			44			9/24/09


			Piping plover																														2						6			2																								9			2			4			1						7			4			3			1			8			1			6			1			4									61			0.1			9			7/24/09


			Snowy plover																																																																																																															0			0.0			0			12/31/99


			Wilson's plover																																																																																																															0			0.0			0			12/31/99


			Killdeer						1															2						5			2						1			1												3			1			1												4			1									8																											1			31			0.0			8			9/24/09


			Common snipe																																																																																																															0			0.0			0			12/31/99


			Dowitcher																														56			28			190			179			80			18			224			28			8			2			19									1						6						5			5						1						20															870			1.0			224			6/4/09


			Red knot						84			21			2			13															9			3			1												5									43									2			1			1																																							185			0.2			84			1/15/09


			Marbled godwit			8																											197			243			83															4						10			4									4						23			46			82			2			16			74			13			11			16									2			838			0.9			243			4/15/09


			Whimbrel																																										3																								2																																													5			0.0			3			5/14/09


			Willet			140			107			17			19			22			18			12									88			118			54			34			80			6			43			44			93			133			194			243			217			194			138			5			189			140			76			28			100			121			48			70			101			67			21			2980			3.3			243			7/24/09


			Yellowlegs						10			9						20			14			4			1			73			111			99			139			99			46			64			10			3			15			8			23			21			13			9			8			19			13			62			35			9			8			12			15			2			2			6			15			997			1.1			139			4/23/09


			Sanderling			68			273			40			50			93			130			71			251			97			883			190			488			438			350			7			134			51			62			53			116			385			966			993			1136						1244			1079			686			314			594			593			379			377			364			262			162			13379			14.7			1244			9/15/09


			Stilt sandpiper																																													151																																																																		151			0.2			151			5/27/09


			Dunlin			37			40			113			3			18			36			19			88			4452			2107			4755			4521			2633			837			61			10																																							16			69			140			89			30			78			5			45			20202			22.1			4755			4/15/09


			Purple sandpiper																																																																																							1																								1			0.0			1			10/14/09


			Spotted sandpiper																																				1																					3			4			8			10			4			1												2																											33			0.0			10			8/7/09


			Least sandpiper																																							13			1						1												4			1						1						2																					1															24			0.0			13			5/4/09


			Semipalmated sandpiper																														233						15			190			324			860			1026			55									29			48			13			4			80			10			18			37			7			2			1			2																		2954			3.2			1026			6/4/09


			Western sandpiper																														82			369			355			31			9			7			38			3									1												1									3																														899			1.0			369			4/15/09


			Other species																																										139																																																																					139			0.2			139			5/14/09


			Unknown shorebird			62			40			5			2						36						27			158			2122			1110			813			219						86			139			18			3			5			12			15			11			2			46			17			10			1						1			1																		4			4965			5.4			2122			4/8/09


			Subtotal			345			597			213			85			231			237			159			408			4792			5914			6976			6736			3906			1922			1324			1692			259			234			306			442			775			1270			1271			1514			91			1633			1567			927			415			919			952			602			514			599			374			319			50520			55.4			6976			4/15/09


			TOTAL			2452			1773			1102			1239			1233			786			692			1359			5479			6762			7949			9088			4249			2263			1858			2439			1131			1284			1570			1831			2131			3190			3307			3775			494			4033			2529			2351			703			1997			1899			1348			1568			2488			1703			1216			91271			14.0			9088			4/23/09


																																																																																																																		91271


																																																																																																																								MAX			SURVEY


			SPECIES TALLY																																																																																																																					NUMBER			Peak Day


			Water Birds & Sea Birds			4			4			4			5			4			3			3			3			2			3			2			3			2			2			2			2			2			1			2			2			3			2			3			3			4			3			3			3			3			5			5			5			3			4			4			6									6			12/23/09


			Marsh & Wading Birds			6			6			6			4			5			4			5			5			6			7			6			6			7			4			5			6			7			8			8			7			8			7			8			7			7			7			6			8			8			8			7			7			6			7			6			7									8			6/24/09


			Gulls & Allies			4			4			5			5			5			5			4			6			5			5			5			5			4			5			3			5			4			5			5			5			5			5			5			5			4			5			4			5			4			5			5			5			4			6			5			5									6			3/18/09


			Terns & Skimmers			1			1			1			0			0			1			0			0			0			5			4			3			4			3			7			7			7			7			7			8			8			9			8			9			5			8			5			6			3			3			2			1			0			2			1			1									9			8/7/09


			Shore Birds			7			9			9			7			7			7			6			6			7			13			11			16			15			16			15			15			13			11			14			14			14			14			16			14			8			12			15			13			14			13			10			12			8			8			6			9									16			4/23/09


			TOTAL SPECIES			22			24			25			21			21			20			18			20			20			33			28			33			32			30			32			35			33			32			36			36			38			37			40			38			28			35			33			35			32			34			29			30			21			27			22			28									40			8/13/09


																																																NOTE:  Unknown marsh/wading birds were roseate spoonbills on the 7/7/09 survey.
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			SHOREBIRD USEDAYS PEA ISLAND NWR


			2009


																																																																																																																																																																																																																																	Total			% of Total			Max


			Date:			1/5/09			9			1/15/09			7			1/23/09			13			2/6/09			6			2/13/09			5			2/19/09			14			3/6/09			11			3/18/09			7			3/26/09			12			4/8/09			6			4/15/09			7			4/23/09			10			5/4/09			9			5/14/09			12			5/27/09			7			6/4/09			10			6/15/09			8			6/24/09			12			7/7/09			8			7/16/09			7			7/24/09			13			8/7/09			5			8/13/09			12			8/26/09			15			9/11/09			3			9/15/09			8			9/24/09			10			10/5/09			8			10/14/09			13			10/28/09			6			11/4/09			11			11/16/09			6			11/23/09			9			12/3/09			11			12/15/09			7			12/23/09			7			12/31/09			Usedays			Usedays			Usedays


			Water Birds & Sea Birds			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0						0						0						0						0						0						0						0						0						0						0


			Pied-billed grebe			39			288			25			161			21			169			5			33			6			17.5			1			7			0			11			2			7			0			864			144			432			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			3.5			1			6.5			0			2.5			1			18			2			37.5			3			27			15			176			29			475			66			452			47			604.5			46			306			56			550			44			324			64			378			20			451			62			420			58			2852.5			757			6920			0.8			864


			Common loon			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			13			2			6			0			5.5			1			3			0			0			0			0			0			3.5			1			17.5			4			34			0.0			13


			Double-crested cormorant			142			999			80			462			52			468			20			567			169			602.5			72			763			37			731.5			96			591.5			73			624			31			852			253			6755			1677			8425			8			54			4			60			6			31.5			3			55			8			32			0			96			16			112			12			56			4			156			20			87.5			15			162			12			255			22			910.5			585			2416			19			530			87			504			39			988			113			954			205			1738			111			606			91			810			89			935			81			574			83			15463			4335			38215			4.4			8425


			White pelican			2			9			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			36			6			18			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			4			82.5			11			87			18			139.5			13			198			23			311.5			66			731.5			143			971			0.1			311.5


			Brown pelican			43			297			23			203			35			331.5			16			141			31			80			1			119			16			88			0			3.5			1			6			0			93			31			315			59			650			71			544.5			50			462			27			206.5			32			225			13			112			15			168			13			148			24			192.5			31			1228.5			158			595			80			738			43			712.5			52			240			108			672			60			1250			190			800			10			1293.5			189			681			38			264			10			30			0			400.5			89			1182.5			126			668.5			65			6352.5			1750			16827			1.9			1293.5


			Northern gannet			0			9			2			14			2			32.5			3			84			25			62.5			0			469			67			379.5			2			7			0			0			0			0			0			14			4			20			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			6.5			1			6			1			5.5			0			0			0			0			0			0			0			3.5			1			381.5			108			1220			0.1			469


			Other Water/Sea bird			0			0			0			0			0			6.5			1			3			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			22.5			3			4.5			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			14			4			41			0.0			22.5


			Unknown Water/Sea bird			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.0			0


			Subtotal			226			1602			130			840			110			1007.5			45			828			231			762.5			74			1358			120			1210			100			609			74			1530			181			1395			284			7084			1740			9095			79			598.5			54			522			33			238			35			280			21			144			15			264			29			260			36			252			36			1391			178			685			96			918			57			1027.5			80			1182			708			3264			108			2255			343			1756			96			2905.5			351			1965			304			2645.5			177			1050			173			1728			211			2766.5			292			1981			274			25812.5			7101			64226.5			7.3			9095


			Marsh & Wading Birds			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0						0						0						0						0						0						0						0						0						0						0						0


			Clapper rail			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.0			0


			Virginia rail			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.0			0


			Black rail			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.0			0


			King rail			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.0			0


			Great blue heron			20			238.5			33			238			35			396.5			26			108			10			42.5			7			49			0			11			2			21			4			72			8			24			0			38.5			11			60			1			4.5			0			18			3			17.5			2			20			2			48			10			90			5			80			15			70			5			97.5			10			52.5			11			180			19			202.5			8			36			16			144			20			140			8			92			15			273			27			135			18			258.5			29			105			6			117			20			236.5			23			206.5			36			1753.5			465			4352			0.5			396.5


			Little blue heron			0			0			0			0			0			0			0			0			0			0			0			7			1			5.5			0			0			0			6			1			12			3			14			1			10			1			4.5			0			0			0			10.5			3			65			10			96			14			204			20			148			17			91			9			78			3			17.5			4			72			8			127.5			9			25.5			8			100			17			95			2			12			1			13			1			18			5			66			7			21			0			9			2			33			4			17.5			1			535.5			152			1530			0.2			204


			Tri-colored heron			6			45			4			21			2			26			2			18			4			27.5			7			70			3			38.5			4			17.5			1			90			14			51			3			52.5			12			80			4			72			12			132			10			154			34			380			42			376			52			534			37			312			41			220.5			22			318.5			27			125			23			354			36			352.5			11			52.5			24			312			54			365			19			104			7			175.5			20			135			25			203.5			12			66			10			94.5			11			143			15			105			15			2240			625			6234			0.7			534


			Great egret			29			310.5			40			168			8			52			0			0			0			0			0			0			0			0			0			28			8			456			68			291			29			234.5			38			280			18			126			10			186			21			255.5			52			490			46			688			126			1368			102			1108			175			959			99			1059.5			64			377.5			87			1200			113			1237.5			52			147			46			896			178			1495			121			568			21			396.5			40			240			40			588.5			67			399			66			423			28			544.5			71			581			95			7185.5			1958			19017			2.2			1495


			Snowy egret			1			27			5			21			1			6.5			0			9			3			7.5			0			7			1			11			1			21			5			192			27			150			23			147			19			185			18			85.5			1			54			8			115.5			25			355			46			512			82			846			59			736			125			770			95			981.5			56			252.5			45			714			74			832.5			37			123			45			400			55			480			41			192			7			260			33			201			34			374			34			126			8			153			26			258.5			21			98			7			3762.5			1068			10765			1.2			981.5


			Cattle egret			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.0			0


			Black-crowned night heron			10			94.5			11			59.5			6			110.5			11			36			1			7.5			2			21			1			11			1			14			3			30			2			12			2			7			0			5			1			4.5			0			0			0			0			0			0			0			8			2			18			1			4			0			7			2			13			0			0			0			12			2			90			10			15			0			0			0			5			1			8			1			13			1			6			1			16.5			2			24			6			31.5			1			5.5			0			42			12			367.5			93			812			0.1			110.5


			Yellow-crowned night heron			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.0			0


			Green heron			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.0			0


			American bittern			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			3.5			1			6.5			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			3.5			1			11			0.0			6.5


			Glossy ibis			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			5			2			12			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			7			2			19			0.0			12


			White ibis			22			252			34			164.5			13			130			7			33			4			30			8			182			18			170.5			13			136.5			26			468			52			192			12			87.5			13			120			11			126			17			120			3			91			23			325			42			292			31			324			23			312			55			241.5			14			201.5			17			65			9			204			25			442.5			34			52.5			1			128			31			170			3			92			20			286			24			492			140			1259.5			89			618			117			621			21			1727			293			1249.5			64			4875.5			1329			12671			1.4			1727


			Other Marsh/Wading Species			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			2			12			1			3.5			0			13			2			12.5			3			18			0			0			0			4.5			3			12			0			15			3			24			3			39			3			9			0			0			0			0			0			0			0			0			0			0			0			70			20			195			0.0			39


			Unknown Marsh/Wading Species			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			5			1			8			1			6			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			7			2			21			0.0			8


			Subtotal			88			967.5			127			672			65			721.5			46			204			22			115			24			336			24			247.5			21			238			47			1314			172			732			72			581			94			20			54			423			40			510			45			644			139			1640			189			2028			318			3402			249			2712			429			2366			247			2769			179			907.5			184			2766			277			3285			161			456			143			1992			355			2765			198			1092			75			1456			149			1236			263			2766.5			240			1359			213			1449			109			2948			427			2299.5			230			20807.5			5715			55625			6.3			3402


			Gulls & Allies			0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0


			Herring gull			1037			6399			385			2376.5			294			4335.5			373			2241			374			1465			212			2646			166			3063.5			391			2345			279			2574			150			1548			366			2331			300			1780			56			369			26			240			14			91			12			160			20			108			7			192			25			168			17			101.5			12			312			36			210			48			450			27			315			15			123			67			560			73			1120			151			768			41			1430			179			843			102			1254			126			1221			281			3879			581			4856.5			302			1323			76			23439.5			6621			59744			6.8			6399


			Ring-billed gull			344			3136.5			353			2040.5			230			5375.5			597			2523			244			1005			158			2247			163			2799.5			346			1998.5			225			1716			61			297			38			171.5			11			65			2			13.5			1			6			0			10.5			3			15			0			8			2			24			2			24			4			28			4			52			4			20			4			234			35			277.5			2			51			32			352			56			470			38			152			0			455			70			408			66			693			60			540			120			3249			602			4224			166			1414			238			15816.5			4281			40139			4.6			5375.5


			Great black-backed gull			400			2425.5			139			731.5			70			988			82			618			124			477.5			67			840			53			594			55			294			29			306			22			189			41			308			47			250			3			58.5			10			126			11			87.5			14			170			20			128			12			186			19			152			19			126			17			429			49			292.5			68			540			22			255			12			127.5			73			580			72			1135			155			816			49			1703			213			1149			170			1650			130			1176			262			2641.5			325			2392.5			110			532			42			10668			3006			27439			3.1			2641.5


			Lesser black-backed gull			4			31.5			3			24.5			4			91			10			48			6			30			6			91			7			115.5			14			112			18			108			0			18			6			31.5			3			15			0			9			2			12			0			7			2			15			1			12			2			24			2			12			1			7			1			78			11			40			5			60			5			37.5			0			13.5			9			36			0			120			24			116			5			182			23			105			12			121			10			45			5			99			17			154			11			56			5			836.5			234			2306			0.3			182


			Laughing gull			0			0			0			0			0			0			0			0			0			0			0			0			0			121			22			129.5			15			972			147			510			23			175			27			285			30			540			90			1158			103			815.5			130			1920			254			2000			246			2442			161			988			86			1106			230			2301			124			610			120			1734			169			1792.5			70			355.5			167			1128			115			1640			213			868			4			182			24			117			15			93.5			2			6			0			13.5			3			126.5			20			70			0			9135			2610			26810			3.1			2442


			Bonaparte's gull			0			0			0			7			2			19.5			1			6			1			17.5			6			42			0			11			2			7			0			6			1			3			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			38.5			11			122.5			24			171			0.0			42


			Other gull species			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.0			0


			Unknown gull species			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			4.5			1			5.5			0			0			0			3.5			1			11			0.0			5.5


			Subtotal			1785			11992.5			880			5180			600			10809.5			1063			5436			749			2995			449			5866			389			6704.5			830			4886			566			5682			381			2565			474			3017			388			2395			91			990			129			1542			128			1011.5			161			2280			295			2256			269			2868			209			1344			127			1368.5			264			3172			224			1172.5			245			3018			258			2677.5			99			670.5			348			2656			316			4485			581			2720			99			3952			509			2622			365			3811.5			328			2988			668			9886.5			1529			11759			609			3433.5			372			60021.5			16777			156618			17.9			11992.5


			Terns & Skimmers			0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0


			Caspian tern			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			13			2			5			0			36			6			75			4			55.5			33			244			28			260			24			140			11			97.5			4			24			4			22			0			0			0			0			0			0			0			0			0			406			116			1088			0.1			260


			Least tern			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			230			46			531			72			1608			196			1652			276			2430			210			1576			184			2976			312			2456			302			1816.5			217			4199			429			1532.5			184			1470			61			457.5			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			8711.5			2489			25424			2.9			4199


			Common tern			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			18			3			9			0			0			0			0			0			0			0			36			6			66.5			13			125			12			140			23			570			72			464			44			353.5			57			1755			213			1100			227			1680			53			397.5			0			85.5			57			228			0			5			1			4			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			2733.5			781			7818			0.9			1755


			Forster's tern			8			211.5			39			535.5			114			741			0			0			0			5			2			14			0			0			0			0			0			90			15			189			48			189			6			70			8			36			0			36			6			126			30			275			25			108			2			48			6			60			9			66.5			10			175.5			17			112.5			28			408			40			450			20			253.5			149			760			41			905			140			564			1			364			55			165			0			0			0			0			0			166.5			37			209			1			77			21			3146.5			878			8268			0.9			905


			Sandwich tern			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			216			36			114			2			45.5			11			55			0			13.5			3			84			11			49			3			15			0			16			4			84			10			48			2			196			54			708.5			55			1007.5			348			3882			299			2242.5			0			295.5			197			840			13			410			69			276			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			3909.5			1117			11715			1.3			3882


			Royal tern			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			348			58			435			87			700			113			885			64			481.5			43			678			70			490			70			535			37			312			41			678			72			516			57			427			65			1774.5			208			1172.5			261			3750			364			2865			18			376.5			233			1332			100			835			67			292			6			104			10			63			11			66			1			3			0			13.5			3			16.5			0			0			0			7206.5			2059			21208			2.4			3750


			Sooty tern			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			97.5			15			37.5			0			0			0			112.5			15			22.5			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			105			30			300			0.0			112.5


			Gull-billed tern			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			6			1			3.5			0			10			2			16			2			12			0			4			1			3.5			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			21			6			61			0.0			16


			Black skimmer			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			228			38			192.5			17			485			80			1088			192			2928			296			2692			377			2716			399			5154.5			394			2082.5			439			7470			806			6045			0			763.5			509			2036			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12414.5			3547			37428			4.3			7470


			Other species			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			3.5			1			6.5			0			45			18			222			19			142.5			0			12			8			32			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			161			46			510			0.1			222


			Unknown Tern/Skimmer			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			2			24			6			21			0			5			1			4.5			0			0			0			10.5			3			20			1			4			0			54			9			56			5			38.5			6			78			6			30			6			162			21			202.5			6			31.5			15			64			1			10			1			4			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			311.5			89			921			0.1			202.5


			Subtotal			8			211.5			39			535.5			114			741			0			0			0			5			2			14			0			0			0			0			0			684			114			771			143			955.5			130			1245			119			1066.5			118			2676			328			2590			412			3895			367			3260			448			7350			777			6296			797			5621			809			13962			1339			7125			1511			19080			1669			12990			63			1896			1201			5536			183			2425			302			1280			18			565.5			69			252			15			88			1			3			0			180			40			225.5			1			77			21			39126.5			11158			114739			13.1			19080


			Shore Birds			0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0						0


			American oystercatcher			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			20			4			31.5			3			60			7			52.5			8			66.5			11			96			13			114			6			52			7			73.5			14			91			0			10			4			24			0			0			0			7.5			5			44			6			55			5			28			2			26			2			6			0			5.5			1			3			0			4.5			1			5.5			0			0			0			346.5			99			975			0.1			114


			Black-necked stilt			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			50			10			81			8			54			1			35			9			101.5			20			108			7			144			17			104			9			52.5			6			45.5			1			2.5			0			54			9			67.5			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			339.5			97			997			0.1			144


			American avocet			28			184.5			13			56			3			71.5			8			201			59			152.5			2			371			51			478.5			36			126			0			0			0			99			33			143.5			8			40			0			27			6			78			7			24.5			0			0			0			4			1			6			0			0			0			3.5			1			19.5			2			5			0			0			0			0			0			10.5			7			72			11			230			35			216			19			149.5			4			66			18			115.5			3			33			8			180			32			346.5			31			339.5			66			1953			492			4276			0.5			478.5


			Black-bellied plover			2			139.5			29			115.5			4			32.5			1			21			6			17.5			1			7			0			27.5			5			38.5			6			168			22			150			28			304.5			59			475			36			211.5			11			102			6			49			8			87.5			17			172			26			270			19			148			18			140			22			208			10			82.5			23			444			51			382.5			0			117			78			640			82			680			54			228			3			234			33			201			34			302.5			21			93			10			121.5			17			110			3			21			3			2628.5			748			7287			0.8			680


			Ruddy turnstone			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			22.5			5			222			32			126			4			21			2			8			0			6			1			4			0			3.5			1			117			17			97.5			22			228			16			120			0			1.5			1			16			3			20			1			12			2			13			0			0			0			0			0			0			0			0			0			0			0			0			0			374.5			107			1145			0.1			228


			Semipalmated plover			0			0			0			3.5			1			6.5			0			0			0			0			0			0			0			0			0			3.5			1			6			0			0			0			7			2			95			17			166.5			20			186			11			154			33			115.5			0			20			5			60			5			28			2			10.5			1			32.5			4			12.5			1			156			25			255			9			36			15			236			44			300			16			68			1			162.5			24			126			18			143			8			24			0			0			0			0			0			0			0			920.5			263			2677			0.3			300


			Piping plover			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			12			2			6			0			21			6			40			2			9			0			0			0			0			0			0			0			0			0			0			0			0			0			31.5			9			71.5			2			15			4			30			1			7.5			0			10.5			7			44			4			35			3			16			1			58.5			8			27			1			38.5			6			21			1			22.5			4			22			0			0			0			213.5			61			600			0.1			71.5


			Snowy plover			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.0			0


			Wilson's plover			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.0			0


			Killdeer			0			4.5			1			3.5			0			0			0			0			0			0			0			14			2			11			0			17.5			5			42			2			6			0			3.5			1			10			1			4.5			0			0			0			0			0			10.5			3			16			1			12			1			4			0			0			0			0			0			10			4			30			1			7.5			0			0			0			32			8			40			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			3.5			1			112			31			312			0.0			42


			Common snipe			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.0			0


			Dowitcher			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			336			56			252			28			763			190			1845			179			1165.5			80			588			18			847			224			882			28			144			8			60			2			84			19			66.5			0			0			0			2.5			1			6			0			45			6			9			0			20			5			50			5			20			0			6.5			1			3			0			110			20			60			0			0			0			0			0			0			0			3045			870			8235			0.9			1845


			Red knot			0			378			84			367.5			21			149.5			2			45			13			32.5			0			0			0			0			0			0			0			54			9			36			3			14			1			5			0			0			0			0			0			17.5			5			17.5			0			0			0			258			43			172			0			0			0			13			2			7.5			1			12			1			7.5			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			647.5			185			1772			0.2			378


			Marbled godwit			8			36			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			1182			197			1320			243			1141			83			415			0			0			0			0			0			0			0			14			4			16			0			60			10			56			4			14			0			0			0			10			4			24			0			172.5			23			103.5			46			512			82			420			2			72			16			585			74			261			13			132			11			81			16			72			0			0			0			7			2			2940			838			7542			0.9			1320


			Whimbrel			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			13.5			3			18			0			0			0			0			0			0			0			0			0			0			0			0			0			13			2			5			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			17.5			5			55			0.0			18


			Willet			140			1111.5			107			434			17			234			19			123			22			100			18			210			12			66			0			0			0			528			88			618			118			602			54			440			34			513			80			516			6			171.5			43			304.5			44			548			93			1356			133			1308			194			1529.5			243			2990			217			1027.5			194			1992			138			1072.5			5			291			189			1316			140			1080			76			416			28			832			100			663			121			929.5			48			354			70			769.5			101			924			67			308			21			10503.5			2980			28637			3.3			2990


			Yellowlegs			0			45			10			66.5			9			58.5			0			60			20			85			14			126			4			27.5			1			259			73			1104			111			630			99			833			139			1190			99			652.5			46			660			64			259			10			45.5			3			72			15			138			8			124			23			154			21			221			13			55			9			102			8			202.5			19			48			13			300			62			485			35			176			9			110.5			8			60			12			148.5			15			51			2			18			2			44			6			73.5			15			3542			997			9667			1.1			1190


			Sanderling			68			1534.5			273			1095.5			40			585			50			429			93			557.5			130			1407			71			1771			251			1218			97			5880			883			3219			190			2373			488			4630			438			3546			350			2142			7			493.5			134			647.5			51			452			62			690			53			676			116			1753.5			385			8781.5			966			4897.5			993			12774			1136			8520			0			1866			1244			9292			1079			8825			686			4000			314			5902			594			3561			593			5346			379			2268			377			3334.5			364			3443			262			1484			162			47393.5			13379			132612			15.1			12774


			Stilt sandpiper			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			906			151			528.5			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			528.5			151			1586			0.2			906


			Dunlin			37			346.5			40			535.5			113			754			3			63			18			135			36			385			19			588.5			88			15890			4452			39354			2107			20586			4755			32466			4521			35770			2633			15615			837			5388			61			248.5			10			35			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			64			16			552.5			69			627			140			1259.5			89			357			30			486			78			456.5			5			175			45			70864.5			20202			192295			21.9			39354


			Purple sandpiper			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			4			1			6.5			0			0			0			0			0			0			0			0			0			0			0			0			0			3.5			1			12			0.0			6.5


			Spotted sandpiper			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			3.5			1			5			0			0			0			0			0			0			0			0			0			0			0			18			3			28			4			42			8			117			10			35			4			30			1			7.5			0			0			0			0			0			10			2			8			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			115.5			33			337			0.0			117


			Least sandpiper			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			65			13			63			1			6			0			3.5			1			3.5			0			0			0			0			0			16			4			17.5			1			6.5			0			2.5			1			6			0			15			2			3			0			0			0			0			0			0			0			0			0			0			0			5.5			1			3			0			0			0			0			0			0			0			84			24			240			0.0			65


			Semipalmated sandpiper			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			1398			233			699			0			52.5			15			1025			190			2313			324			7104			860			6601			1026			3783.5			55			220			0			0			0			116			29			269.5			48			396.5			13			42.5			4			504			80			675			10			42			18			220			37			220			7			36			2			19.5			1			9			2			11			0			0			0			0			0			0			0			0			0			10339			2954			28711			3.3			7104


			Western sandpiper			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			492			82			1353			369			2534			355			1930			31			180			9			96			7			157.5			38			143.5			3			12			0			0			0			4			1			3.5			0			0			0			0			0			6			1			7.5			0			0			0			12			3			15			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			3146.5			899			7845			0.9			2534


			Other species			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			625.5			139			834			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			486.5			139			1599			0.2			834


			Unknown shorebird			62			459			40			157.5			5			45.5			2			6			0			90			36			252			0			148.5			27			647.5			158			13680			2122			9696			1110			6730.5			813			5160			219			985.5			0			516			86			787.5			139			549.5			18			84			3			48			5			68			12			94.5			15			169			11			32.5			2			288			46			472.5			17			40.5			10			44			1			5			0			4			1			13			1			3			0			0			0			0			0			0			0			0			0			14			4			17391.5			4965			46252			5.3			13680


			Subtotal			345			4239			597			2835			213			1937			85			948			231			1170			237			2772			159			3118.5			408			18200			4792			64236			5914			38670			6976			47992			6736			53210			3906			26226			1922			19476			1324			10556			1692			6828.5			259			1972			234			3240			306			2992			442			4259.5			775			13292.5			1270			6352.5			1271			16710			1514			12037.5			91			2586			1633			12800			1567			12470			927			5368			415			8671			919			5613			952			8547			602			3348			514			5008.5			599			5351.5			374			2425.5			319			177936.5			50520			485660			55.4			64236


			TOTAL			2452			19012.5			1773			10062.5			1102			15216.5			1239			7416			1233			5047.5			786			10346			692			11280.5			1359			23933			5479			73446			6762			44133			7949			59629.5			9088			65965			4249			29304			2263			24726			1858			15039.5			2439			14923.5			1131			9660			1284			17124			1570			13604			1831			13867			2131			34586.5			3190			16242.5			3307			42492			3775			32017.5			494			6790.5			4033			26248			2529			24400			2351			12216			703			17550			1997			11688			1899			17858.5			1348			8748			1568			18252			2488			23050.5			1703			10216.5			1216			323704.5			91271			876867.5			100.0			73446
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			PEA ISLAND NWR Shorebird Usedays Comparisons 2009


												Usedays			Usedays			Usedays			Usedays			SURVEY


						Total			% of Total			% Diff from			% Diff from			% Diff from			% Diff from			MAX			SURVEY


						Usedays			Usedays			2008			5 yr avg			10 yr avg			Longterm			NUMBER			Peak Day									Water Birds & Sea Birds			1997			1998			1999			2000			2001			2002			2003			2004			2005			2006			2007			2008			2009			5 YR Avg			10 YR Avg			Longterm


			Water Birds & Sea Birds																																	Pied-billed grebe			6357			9353			8241			10685			4431			8168			11205			5126			5761			21497			17490			153841			6920			41102			24512			20698


			Pied-billed grebe			6920			0.8			-96			-83			-72			-67			144			4/8/09									Common loon			24			126			21			87			0			551			148			223			405			25			154			21			34			128			165			140


			Common loon			34			0.0			66			-73			-79			-76			2			10/28/09									Double-crested cormorant			60167			19788			30439			38685			116060			167585			76605			107096			220608			43150			55593			193464			38215			110206			105706			89804


			Double-crested cormorant			38215			4.4			-80			-65			-64			-57			1677			4/23/09									White pelican			11			0			0			0			0			306			703			2895			1525			2349			1688			1972			971			1701			1241			955


			White pelican			971			0.1			-51			-43			-22			2			66			12/23/09									Brown pelican			6005			9085			7865			9318			7337			24966			22529			36967			23574			29153			9887			97163			16827			35321			27772			23129


			Brown pelican			16827			1.9			-83			-52			-39			-27			190			10/5/09									Northern gannet			0			56			22			0			0			2620			204			10148			5891			434			547			2622			1220			2143			2369			1828


			Northern gannet			1220			0.1			-53			-43			-48			-33			67			3/6/09									Other Water/Sea bird			15			168			0			0			0			0			11			0			0			27			81			6643			41			1358			680			537


			Other Water/Sea bird			41			0.0			-99			-97			-94			-92			3			9/11/09									Unknown Water/Sea bird			0			0			0			0			0			0			0			11			132			0			0			665			0			159			81			62


			Unknown Water/Sea bird			0			0.0			-100			-100			-100			-100			0			12/31/99									Subtotal			72579			38576			46588			58775			127828			204196			111405			162466			257896			96635			85440			456389.5			64227			192117			162526			137154


			Subtotal			64227			7.3			-86			-67			-60			-53			1740			4/23/09									Marsh & Wading Birds


			Marsh & Wading Birds																																	Clapper rail			0			0			0			0			0			0			0			0			0			13			0			0			0			3			1			1


			Clapper rail			0			0.0			0			-100			-100			-100			0			12/31/99									Virginia rail			0			74			0			17			0			0			0			0			0			0			10			0			0			2			3			8


			Virginia rail			0			0.0			0			-100			-100			-100			0			12/31/99									Black rail			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			Black rail			0			0.0			0			0			0			0			0			12/31/99									King rail			0			0			36			0			0			0			11			0			0			0			0			0			0			0			1			4


			King rail			0			0.0			0			0			-100			-100			0			12/31/99									Great blue heron			3453			3405			3693			4552			1720			5198			4337			4111			5726			3928			4390			8885			4352			5456			4720			4442


			Great blue heron			4352			0.5			-51			-20			-8			-2			36			12/23/09									Little blue heron			4989			7820			5223			4292			2066			10468			6256			5365			4383			2424			3308			4414			1530			3212			4451			4811


			Little blue heron			1530			0.2			-65			-52			-66			-68			20			7/7/09									Tri-colored heron			5428			3676			7217			2548			2155			8317			3759			8642			10601			7026			8223			13732			6234			9163			7124			6735


			Tri-colored heron			6234			0.7			-55			-32			-12			-7			54			9/24/09									Great egret			8414			7913			12342			11094			2732			19809			13909			15792			20636			18477			20140			42346			19017			24123			18395			16355


			Great egret			19017			2.2			-55			-21			3			16			178			9/24/09									Snowy egret			14378			4899			12651			8413			3644			14127			9588			10415			14951			9348			10965			13082			10765			11822			10530			10556


			Snowy egret			10765			1.2			-18			-9			2			2			125			7/16/09									Cattle egret			421			755			79			45			37			300			10			22			10			23			53			81			0			33			58			141


			Cattle egret			0			0.0			-100			-100			-100			-100			0			12/31/99									Black-crowned night heron			1268			571			561			563			151			300			1096			1015			997			732			687			1365			812			919			772			778


			Black-crowned night heron			812			0.1			-40			-12			5			4			12			12/23/09									Yellow-crowned night heron			208			0			0			162			184			462			262			149			18			33			20			36			0			21			133			118


			Yellow-crowned night heron			0			0.0			-100			-100			-100			-100			0			12/31/99									Green heron			15			172			50			47			11			11			10			11			23			18			0			28			0			14			16			30


			Green heron			0			0.0			-100			-100			-100			-100			0			12/31/99									American bittern			0			91			27			32			11			32			22			0			21			143			7			27			11			42			31			33


			American bittern			11			0.0			-59			-74			-64			-66			1			7/24/09									Glossy ibis			741			4097			0			176			0			29			289			65			0			1080			389			61			19			310			211			534


			Glossy ibis			19			0.0			-69			-94			-91			-96			2			8/13/09									White ibis			16017			10866			14247			7128			5228			18449			8720			13658			18790			20185			25409			34401			12671			22291			16464			15828


			White ibis			12671			1.4			-63			-43			-23			-20			293			12/15/09									Other Marsh/Wading Species			0			0			0			10			0			0			0			0			0			0			0			0			195			39			20			16


			Other Marsh/Wading Species			195			0.0			0			400			851			1136			3			8/13/09									Unknown Marsh/Wading Species			33			0			0			1203			0			2797			0			227			295			9			0			12			21			67			456			354


			Unknown Marsh/Wading Species			21			0.0			75			-69			-95			-94			1			6/15/09									Subtotal			55365			44339			56126			40282			17939			80299			48269			59472			76451			63439			73601			118467.5			55625			77517			63384			60744


			Subtotal			55625			6.3			-53			-28			-12			-8			429			7/16/09									Gulls & Allies


			Gulls & Allies																																	Herring gull			8173			8495			32946			36087			37115			22249			35547			61533			59254			45594			43382			68997			59744			55394			46950			39932


			Herring gull			59744			6.8			-13			8			27			50			1037			1/5/09									Ring-billed gull			13811			15861			37551			43739			30628			44360			37238			52512			45307			44669			30893			31837			40139			38569			40132			36042


			Ring-billed gull			40139			4.6			26			4			0			11			602			12/3/09									Great black-backed gull			9921			20884			35062			39536			21457			30284			32451			36749			36217			23720			20614			27559			27439			27110			29603			27838


			Great black-backed gull			27439			3.1			-0			1			-7			-1			400			1/5/09									Lesser black-backed gull			0			0			1876			83			0			199			829			770			403			1029			1358			2031			2306			1425			901			837


			Lesser black-backed gull			2306			0.3			14			62			156			175			24			10/5/09									Laughing gull			7090			7179			12319			11037			9360			18991			20605			22308			38809			41204			23630			58221			26810			37735			27097			22889


			Laughing gull			26810			3.1			-54			-29			-1			17			254			6/15/09									Bonaparte's gull			0			226			1134			0			10			0			42			56			2224			56			14776			3022			171			4050			2036			1670


			Bonaparte's gull			171			0.0			-94			-96			-92			-90			11			12/23/09									Other gull species			86			16			0			9			0			0			0			0			8			0			0			0			0			2			2			9


			Other gull species			0			0.0			0			-100			-100			-100			0			12/31/99									Unknown gull species			55			0			0			0			0			0			0			1698			800			284			0			0			11			219			279			219


			Unknown gull species			11			0.0			0			-95			-96			-95			1			12/3/09									Subtotal			39136			52661			120888			130491			98570			116083			126712			175626			183022			156556			134653			191664.5			156618			164503			147000			129437


			Subtotal			156618			17.9			-18			-5			7			21			1785			1/5/09									Terns & Skimmers


			Terns & Skimmers																																	Caspian tern			3932			10			216			62			18			112			2590			2194			3483			2095			1976			5223			1088			2773			1884			1769


			Caspian tern			1088			0.1			-79			-61			-42			-39			33			9/15/09									Least tern			16756			7600			21073			22495			18365			28489			40795			35073			15134			29486			25694			18890			25424			22926			25984			23483


			Least tern			25424			2.9			35			11			-2			8			429			8/7/09									Common tern			13290			4658			34948			36390			14123			19181			14829			7230			5692			7772			5505			4162			7818			6190			12270			13508


			Common tern			7818			0.9			88			26			-36			-42			227			8/13/09									Forster's tern			4688			1503			2345			259			0			1012			6423			4608			9690			8460			14561			14149			8268			11026			6743			5844


			Forster's tern			8268			0.9			-42			-25			23			41			149			9/15/09									Sandwich tern			3384			1852			3336			9242			0			3085			6187			10891			12704			19429			9440			20709			11715			14799			10340			8613


			Sandwich tern			11715			1.3			-43			-21			13			36			348			8/13/09									Royal tern			7990			6812			3883			16990			8214			24849			18322			21001			24647			25665			23107			36830			21208			26291			22083			18424


			Royal tern			21208			2.4			-42			-19			-4			15			364			8/26/09									Sooty tern			0			0			0			143			0			167			16			20			0			0			0			0			300			60			65			50


			Sooty tern			300			0.0			0			400			364			504			15			8/7/09									Gull-billed tern			5446			294			6465			270			161			3725			959			452			243			276			127			161			61			174			644			1434


			Gull-billed tern			61			0.0			-62			-65			-91			-96			2			6/15/09									Black skimmer			17101			15545			26630			28757			17217			16765			1876			2071			17673			5387			18727			17444			37428			19332			16334			17125


			Black skimmer			37428			4.3			115			94			129			119			806			8/26/09									Other species			0			3740			0			13			107			0			527			281			694			655			379			2040			510			855			521			688


			Other species			510			0.1			-75			-40			-2			-26			19			8/26/09									Unknown Tern/Skimmer			550			0			0			0			0			0			10			2992			4075			2332			1036			1828			921			2038			1319			1057


			Unknown Tern/Skimmer			921			0.1			-50			-55			-30			-13			21			8/26/09									Subtotal			73137			42014			98896			114621			58205			97385			92534			86813			94035			101557			100552			121433.5			114739			106463			98187			91994


			Subtotal			114739			13.1			-6			8			17			25			1669			8/26/09									Shore Birds


			Shore Birds																																	American oystercatcher			1647			1716			3025			3432			1208			1944			1004			1874			1427			2353			1881			1877			975			1731			1797			1874


			American oystercatcher			975			0.1			-48			-44			-46			-48			14			7/24/09									Black-necked stilt			2623			2024			513			283			28			949			468			1285			1690			618			1021			1497			997			1185			884			1077


			Black-necked stilt			997			0.1			-33			-16			13			-7			20			6/15/09									American avocet			11388			12303			16851			24128			6228			18711			19181			22125			20583			16967			17504			16506			4276			16327			16621			15904


			American avocet			4276			0.5			-74			-74			-74			-73			66			12/23/09									Black-bellied plover			2546			4113			5027			4651			2060			10452			5597			11501			11091			10966			9248			14057			7287			10692			8691			7584


			Black-bellied plover			7287			0.8			-48			-32			-16			-4			82			9/24/09									Ruddy turnstone			785			3348			2137			2982			1094			3686			1583			3767			3772			2203			2700			2388			1145			2663			2532			2430


			Ruddy turnstone			1145			0.1			-52			-57			-55			-53			32			5/27/09									Semipalmated plover			46566			7748			22196			5922			3550			19000			4601			17349			18133			8488			7770			3705			2677			9687			9119			12900


			Semipalmated plover			2677			0.3			-28			-72			-71			-79			44			9/24/09									Piping plover			162			424			475			199			50			1684			387			859			652			537			214			376			600			540			556			509


			Piping plover			600			0.1			59			11			8			18			9			7/24/09									Snowy plover			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0


			Snowy plover			0			0.0			0			0			0			0			0			12/31/99									Wilson's plover			26			45			42			0			0			20			39			294			0			0			0			0			0			49			35			36


			Wilson's plover			0			0.0			0			-100			-100			-100			0			12/31/99									Killdeer			65			156			174			339			105			58			12			198			436			121			21			323			312			235			193			178


			Killdeer			312			0.0			-3			33			62			75			8			9/24/09									Common snipe			0			0			0			0			0			0			0			39			73			25			39			25			0			33			20			15


			Common snipe			0			0.0			-100			-100			-100			-100			0			12/31/99									Dowitcher			75916			20585			8977			4064			17627			21064			14321			38336			25325			7375			41706			13368			8235			22391			19142			22838


			Dowitcher			8235			0.9			-38			-63			-57			-64			224			6/4/09									Red knot			171			4875			2670			2394			0			5519			1183			2670			2612			4279			3800			1413			1772			2758			2564			2566


			Red knot			1772			0.2			25			-36			-31			-31			84			1/15/09									Marbled godwit			2569			161			3671			1388			1164			1379			728			2311			6676			2061			11772			5862			7542			6037			4088			3637


			Marbled godwit			7542			0.9			29			25			84			107			243			4/15/09									Whimbrel			597			194			1528			3557			687			497			393			627			585			385			466			404			55			420			766			767


			Whimbrel			55			0.0			-87			-87			-93			-93			3			5/14/09									Willet			16026			12205			23893			21838			11280			34989			19517			26037			27547			41180			50947			52295			28637			37774			31427			28184


			Willet			28637			3.3			-45			-24			-9			2			243			7/24/09									Yellowlegs			51898			17052			51773			14185			4098			14396			10743			11082			21014			14975			12619			9976			9667			13222			12275			18729


			Yellowlegs			9667			1.1			-3			-27			-21			-48			139			4/23/09									Sanderling			76470			48791			150963			109911			43685			146858			98876			101979			114942			183070			198095			216052			132612			157792			134608			124793


			Sanderling			132612			15.1			-39			-16			-1			6			1244			9/15/09									Stilt sandpiper			15			0			0			0			0			32			16			114			11			0			0			0			1586			285			176			136


			Stilt sandpiper			1586			0.2			0			456			802			1062			151			5/27/09									Dunlin			184773			74803			24547			55995			111852			39750			49457			72027			65793			66382			44696			48841			192295			81672			74709			79324


			Dunlin			192295			21.9			294			135			157			142			4755			4/15/09									Purple sandpiper			0			0			13			8			0			0			0			28			2232			0			480			853			12			601			361			279


			Purple sandpiper			12			0.0			-99			-98			-97			-96			1			10/14/09									Spotted sandpiper			183			14			894			82			98			371			169			527			813			368			147			319			337			419			323			332


			Spotted sandpiper			337			0.0			6			-19			4			1			10			8/7/09									Least sandpiper			120310			11018			18177			283			2319			7019			265			2107			5319			4043			1817			1214			240			2457			2463			13395


			Least sandpiper			240			0.0			-80			-90			-90			-98			13			5/4/09									Semipalmated sandpiper			93526			86615			164857			43563			106325			103355			30317			117406			164539			34015			89198			46660			28711			80088			76409			85314


			Semipalmated sandpiper			28711			3.3			-38			-64			-62			-66			1026			6/4/09									Western sandpiper			33681			8742			3055			30			0			3306			8073			6693			7746			9846			9157			1740			7845			7171			5444			7686


			Western sandpiper			7845			0.9			351			9			44			2			369			4/15/09									Other species			43			1234			48			30			0			581			9			12339			39673			7816			4451			1675			1599			11259			6817			5346


			Other species			1599			0.2			-5			-86			-77			-70			139			5/14/09									Unknown shorebird			22657			29599			2274			19756			5682			19529			28643			35070			4899			24976			32300			18523			46252			27003			23563			22320


			Unknown shorebird			46252			5.3			150			71			96			107			2122			4/8/09									Subtotal			744643			347765			507780			319020			319140			455149			295582			488644			547583			443049			542049			459943.5			485659.5			494488			435582			458154


			Subtotal			485660			55.4			6			-2			11			6			6976			4/15/09									TOTAL			984860			525355			830278			663189			621682			953112			674502			973021			1158987			861236			936295			1347898.5			876867.5			1025718			906679			877483


			TOTAL			876868			100			-35			-15			-3			-0			9088			4/23/09									0
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PEA ISLAND NWR  Marsh and Wading Bird Usedays 1996 to 2009
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PEA ISLAND NWR  Gulls and Allies Usedays 1996 to 2009
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PEA ISLAND NWR  Terns and Skimmers Usedays 1996 to 2009





			





American oystercatcher


Black-necked stilt


American avocet


Black-bellied plover


Ruddy turnstone


Semipalmated plover


Piping plover


Wilson's plover


Killdeer


Common snipe


Dowitcher


Red knot


Marbled godwit


Whimbrel


Willet


Yellowlegs


Sanderling


Stilt sandpiper


Dunlin


Purple sandpiper


Spotted sandpiper


Least sandpiper


Semipalmated sandpiper


Western sandpiper


Usedays


PEA ISLAND NWR  Shorebirds Usedays 1996 to 2009





			2009			0			0			MAX			SURVEY


						Total			%			NUMBER			Peak Day


			Water Birds & Sea Birds			0			0			0			0


			Pied-billed grebe			757			0.8			144			4/8/09


			Common loon			4			0.0			2			10/28/09


			Double-crested cormorant			4335			4.7			1677			4/23/09


			White pelican			143			0.2			66			12/23/09


			Brown pelican			1750			1.9			190			10/5/09


			Northern gannet			108			0.1			67			3/6/09


			Other Water/Sea bird			4			0.0			3			9/11/09


			Unknown Water/Sea bird			0			0.0			0			12/31/99


			Subtotal			7101			7.8			1740			4/23/09


			Marsh & Wading Birds			0			0.0			0			12/31/99


			Clapper rail			0			0.0			0			12/31/99


			Virginia rail			0			0.0			0			12/31/99


			Black rail			0			0.0			0			12/31/99


			King rail			0			0.0			0			12/31/99


			Great blue heron			465			0.5			36			12/23/09


			Little blue heron			152			0.2			20			7/7/09


			Tri-colored heron			625			0.7			54			9/24/09


			Great egret			1958			2.1			178			9/24/09


			Snowy egret			1068			1.2			125			7/16/09


			Cattle egret			0			0.0			0			12/31/99


			Black-crowned night heron			93			0.1			12			12/23/09


			Yellow-crowned night heron			0			0.0			0			12/31/99


			Green heron			0			0.0			0			12/31/99


			American bittern			1			0.0			1			7/24/09


			Glossy ibis			2			0.0			2			8/13/09


			White ibis			1329			1.5			293			12/15/09


			Other Marsh/Wading Species			20			0.0			3			8/13/09


			Unknown Marsh/Wading Species			2			0.0			1			6/15/09


			Subtotal			5715			6.3			429			7/16/09


			Gulls & Allies			0			0.0			0			12/31/99


			Herring gull			6621			7.3			1037			1/5/09


			Ring-billed gull			4281			4.7			602			12/3/09


			Great black-backed gull			3006			3.3			400			1/5/09


			Lesser black-backed gull			234			0.3			24			10/5/09


			Laughing gull			2610			2.9			254			6/15/09


			Bonaparte's gull			24			0.0			11			12/23/09


			Other gull species			0			0.0			0			12/31/99


			Unknown gull species			1			0.0			1			12/3/09


			Subtotal			16777			18.4			1785			1/5/09


			Terns & Skimmers			0			0.0			0			12/31/99


			Caspian tern			116			0.1			33			9/15/09


			Least tern			2489			2.7			429			8/7/09


			Common tern			781			0.9			227			8/13/09


			Forster's tern			878			1.0			149			9/15/09


			Sandwich tern			1117			1.2			348			8/13/09


			Royal tern			2059			2.3			364			8/26/09


			Sooty tern			30			0.0			15			8/7/09


			Gull-billed tern			6			0.0			2			6/15/09


			Black skimmer			3547			3.9			806			8/26/09


			Other species			46			0.1			19			8/26/09


			Unknown Tern/Skimmer			89			0.1			21			8/26/09


			Subtotal			11158			12.2			1669			8/26/09


			Shore Birds			0			0.0			0			12/31/99


			American oystercatcher			99			0.1			14			7/24/09


			Black-necked stilt			97			0.1			20			6/15/09


			American avocet			492			0.5			66			12/23/09


			Black-bellied plover			748			0.8			82			9/24/09


			Ruddy turnstone			107			0.1			32			5/27/09


			Semipalmated plover			263			0.3			44			9/24/09


			Piping plover			61			0.1			9			7/24/09


			Snowy plover			0			0.0			0			12/31/99


			Wilson's plover			0			0.0			0			12/31/99


			Killdeer			31			0.0			8			9/24/09


			Common snipe			0			0.0			0			12/31/99


			Dowitcher			870			1.0			224			6/4/09


			Red knot			185			0.2			84			1/15/09


			Marbled godwit			838			0.9			243			4/15/09


			Whimbrel			5			0.0			3			5/14/09


			Willet			2980			3.3			243			7/24/09


			Yellowlegs			997			1.1			139			4/23/09


			Sanderling			13379			14.7			1244			9/15/09


			Stilt sandpiper			151			0.2			151			5/27/09


			Dunlin			20202			22.1			4755			4/15/09


			Purple sandpiper			1			0.0			1			10/14/09


			Spotted sandpiper			33			0.0			10			8/7/09


			Least sandpiper			24			0.0			13			5/4/09


			Semipalmated sandpiper			2954			3.2			1026			6/4/09


			Western sandpiper			899			1.0			369			4/15/09


			Other species			139			0.2			139			5/14/09


			Unknown shorebird			4965			5.4			2122			4/8/09


			Subtotal			50520			55.4			6976			4/15/09


			TOTAL			91271			14.0			9088			4/23/09
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			PEA ISLAND NWR


			WATERBIRD SURVEY NUMBERS BY SPECIES GROUPS - 2009


																																																																																																																		MAX			SURVEY


			Date:			1/5/09			1/15/09			1/23/09			2/6/09			2/13/09			2/19/09			3/6/09			3/18/09			3/26/09			4/8/09			4/15/09			4/23/09			5/4/09			5/14/09			5/27/09			6/4/09			6/15/09			6/24/09			7/7/09			7/16/09			7/24/09			8/7/09			8/13/09			8/26/09			9/11/09			9/15/09			9/24/09			10/5/09			10/14/09			10/28/09			11/4/09			11/16/09			11/23/09			12/3/09			12/15/09			12/23/09			NUMBER			Peak Day


			Water Birds & Sea Birds			4			4			4			5			4			3			3			3			2			3			2			3			2			2			2			2			2			1			2			2			3			2			3			3			4			3			3			3			3			5			5			5			3			4			4			6			5			2/6/09


			Marsh & Wading Birds			6			6			6			4			5			4			5			5			6			7			6			6			7			4			5			6			7			8			8			7			8			7			8			7			7			7			6			8			8			8			7			7			6			7			6			7			8			6/24/09


			Gulls & Allies			4			4			5			5			5			5			4			6			5			5			5			5			4			5			3			5			4			5			5			5			5			5			5			5			4			5			4			5			4			5			5			5			4			6			5			5			6			3/18/09


			Terns & Skimmers			1			1			1			0			0			1			0			0			0			5			4			3			4			3			7			7			7			7			7			8			8			9			8			9			5			8			5			6			3			3			2			1			0			2			1			1			9			8/7/09


			Shore Birds			7			9			9			7			7			7			6			6			7			13			11			16			15			16			15			15			13			11			14			14			14			14			16			14			8			12			15			13			14			13			10			12			8			8			6			9			16			4/23/09


			TOTAL SPECIES			22			24			25			21			21			20			18			20			20			33			28			33			32			30			32			35			33			32			36			36			38			37			40			38			28			35			33			35			32			34			29			30			21			27			22			28			40			8/13/09
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PINWR & CNWR DATA FILES/PEA ISLAND NWR/MIGRATORY BIRDS/Waterfowl/WFUPI0809.xls

Surveys


			PEA ISLAND NATIONAL WILDLIFE REFUGE


			WATERFOWL SURVEY NUMBERS


			2008-09 (September - March)


																																																																											MAX			SURVEY


			Species			9/9/08			9/15/08			9/26/08			10/6/08			10/14/08			10/24/08			11/12/08			11/17/08			11/25/08			12/3/08			12/16/08			12/23/08			1/5/09			1/15/09			1/23/09			2/6/09			2/13/09			2/19/09			3/6/09			3/18/09			3/26/09			Total			%			NUMBER			Peak Day


			Tundra swan																		2			218			466			1091			1084			1031			585			962			849			584			464			348			343			34			2						8063			5.0			1091			11/17/08


			Snow goose									6			16			52			48			394			93			902			751			709			598			493			335			1175			568			67			729												6936			4.3			1175			1/15/09


			Blue goose																																																																		0			0.0			0			12/31/99


			Wh. fr. goose																																																																		0			0.0			0			12/31/99


			Canada goose			207			152			74			173			158			170			70			67			135			76			131			25			31			70			48			124			71			78			29			27			29			1738			1.1			173			9/26/08


			subtotal			207			152			80			189			210			220			682			626			2128			1911			1871			1208			1486			1254			1807			1156			486			1150			63			29			29			16737			10.4			2128			11/17/08


			Mallard			22			23			14			28			27			30			41			24			110			70			42			32			42			17			24			58			16			12			2			5			2			619			0.4			110			11/17/08


			Black duck			373			326			135			447			712			676			722			483			941			737			588			579			585			424			327			548			541			439			180			281			241			9912			6.2			941			11/17/08


			Gadwall			82			105			15			60			224			767			394			1006			2683			822			466			616			580			445			383			509			523			724			464			1155			1028			12969			8.1			2683			11/17/08


			Wigeon			10			8			19			823			1383			2442			2083			920			2080			1495			173			115			12			173			88			6			15			22			9			9			8			11883			7.4			2442			10/14/08


			Pintail			61			709			3203			7230			8445			4413			4248			1265			2178			392			2677			1631			772			5613			1174			1247			976			841			55			35			1			47105			29.2			8445			10/6/08


			GWT			33			70						61			44			95			149			699			32			48			39			157			495			148			293			128			573			254			587			691			627			5190			3.2			699			11/17/08


			BWT			360			600			35			42			10			14																																																701			0.4			600			9/15/08


			Shoveler									3			31			14			50			36			33			33			117			554			278			106			225			688			909			640			428			602			57			26			4830			3.0			909			2/6/09


			Wood duck																																																																		0			0.0			0			12/31/99


			Ringneck																					9			6			11			23			8			6			9			2			4			12			8			21						2						121			0.1			23			12/3/08


			Redhead																											1167			1589			3488			8748			351			567			9273						3			540												25726			16.0			9273			1/23/09


			Canvasback																								3												1			20						9			12			10			5			12									72			0.0			20			1/5/09


			Scaup																					384			462			362			283			429			143			61			39			16			4			22															2205			1.4			462			11/17/08


			Unknown			64			79			10			105			51			77			145			74			72			205			93			126						91			63			73			30			46			22			4						1366			0.8			205			12/3/08


			Bufflehead																					654			1262			3457			3425			2776			1657			781			487			401			223			397			228			118			64			12			15942			9.9			3457			11/25/08


			Ruddy																		4			32			61			641			947			396			274			159			120			112			32			3			3			2									2786			1.7			947			12/3/08


			Merganser																					18			47			195			167			15			155			31			29			25			32			1			6			1						6			728			0.5			195			11/25/08


			Goldeneye																																																																		0			0.0			0			12/31/99


			Scoter																											2																																							2			0.0			2			11/25/08


			Other			4			4			4			4			4			3			4			4			4			4						2			2						2			5			5			2			2			4			3			62			0.0			5			2/6/09


			Duck subtotal			1009			1924			3438			8831			10914			8571			8919			6349			13968			10324			11744			14520			4006			8380			12882			3798			3763			3571			2056			2307			1954			142219			88.3			14520			12/23/08


			American coot												2			3			2			331			241			572			265			198						74			88			143			65			37			21			24			10			14			2090			1.3			572			11/25/08


			TOTAL			1216			2076			3518			9022			11127			8793			9932			7216			16668			12500			13813			15728			5566			9722			14832			5019			4286			4742			2143			2346			1997			161046			100.0			16668			11/25/08


																																																																					161046


			SPECIES TALLY																																																																		MAX			SURVEY


																																																																					NUMBER			Peak Day


			Total Swan/GooseSpecies			1			1			2			2			2			3			3			3			3			3			3			3			3			3			3			3			3			3			2			2			1			3			10/24/08


			Total Ducks			9			9			9			10			10			11			14			15			16			15			14			16			15			14			16			15			16			15			13			11			10			16			11/25/08


			Total  Coot			0			0			0			1			1			1			1			1			1			1			1			0			1			1			1			1			1			1			1			1			1			1			10/6/08


			TOTAL SPECIES			10			10			11			13			13			15			18			19			20			19			18			19			19			18			20			19			20			19			16			14			12			20			11/25/08


			TOTAL NUMBERS BY WATERFOWL GROUP																																																																		MAX			SURVEY


																																																																					NUMBER			Peak Day


			Total Swan/GooseSpecies			207			152			80			189			210			220			682			626			2128			1911			1871			1208			1486			1254			1807			1156			486			1150			63			29			29			2128			11/25/08


			Total Ducks			1009			1924			3438			8831			10914			8571			8919			6349			13968			10324			11744			14520			4006			8380			12882			3798			3763			3571			2056			2307			1954			14520			12/23/08


			Total  Coot			0			0			0			2			3			2			331			241			572			265			198			0			74			88			143			65			37			21			24			10			14			572			11/25/08


			TOTAL SPECIES			1216			2076			3518			9022			11127			8793			9932			7216			16668			12500			13813			15728			5566			9722			14832			5019			4286			4742			2143			2346			1997			16668			11/25/08
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Species & Numbers
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PEA ISLAND NWR- TOTAL Waterfwol Survey Numbers 2008-09





			WATERFOWL USEDAYS  -  PEA ISLAND NWR


			2008-2009


																																																																																																															Total			% of Total			Max


			Species			9/9/08			5			9/15/08			10			9/26/08			9			10/6/08			7			10/14/08			9			10/24/08			23			11/17/08			7			11/25/08			20			12/16/08			6			12/23/08			12			1/5/09			9			1/15/09			7			1/23/09			20			2/13/09			5			2/19/09			14			3/6/09			11			3/18/09			7			3/26/09			Usedays			Usedays			Usedays


			Tundra swan			0			0			0			0			0			0			0			0			0			9			2			5382			466			5449.5			1091			21220			1031			4848			585			9282			962			8149.5			849			5015.5			584			9320			348			1727.5			343			2639			34			198			2			7			0			79544			4.9			21220


			Snow goose			0			0			0			30			6			99			16			238			52			450			48			1621.5			93			3482.5			902			16110			709			3921			598			6546			493			3726			335			5285			1175			12420			67			1990			729			5103			0			0			0			0			0			66245			4.1			16110


			Blue goose			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.0			0


			Wh. fr. goose			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.0			0


			Canada goose			207			1974.5			152			1130			74			1111.5			173			1158.5			158			1476			170			2725.5			67			707			135			2660			131			468			25			336			31			454.5			70			413			48			1190			71			372.5			78			749			29			308			27			196			29			16924			1.0			2725.5


			subtotal			207			1974.5			152			1160			80			1210.5			189			1396.5			210			1935			220			9729			626			9639			2128			39990			1871			9237			1208			16164			1486			12330			1254			10713.5			1807			22930			486			4090			1150			8491			63			506			29			203			29			162713			10.0			39990


			Mallard			22			247.5			23			185			14			189			28			192.5			27			256.5			30			621			24			469			110			1520			42			222			32			444			42			265.5			17			143.5			24			400			16			70			12			98			2			38.5			5			24.5			2			5589			0.3			1520


			Black duck			373			3844.5			326			2305			135			2619			447			4056.5			712			6246			676			13328.5			483			4984			941			15290			588			3501			579			6984			585			4540.5			424			2628.5			327			8680			541			2450			439			4333			180			2535.5			281			1827			241			94214			5.8			15290


			Gadwall			82			1028.5			105			600			15			337.5			60			994			224			4459.5			767			20389.5			1006			12911.5			2683			31490			466			3246			616			7176			580			4612.5			445			2898			383			9060			523			3117.5			724			8316			464			8904.5			1155			7640.5			1028			137397			8.5			31490


			Wigeon			10			99			8			0			19			3789			823			7721			1383			17212.5			2442			38663			920			10500			2080			22530			173			864			115			762			12			832.5			173			913.5			88			1030			15			92.5			22			217			9			99			9			59.5			8			113585			7.0			38663


			Pintail			61			4235			709			19560			3203			46948.5			7230			54862.5			8445			57861			4413			65297			1265			12050.5			2178			48550			2677			12924			1631			14418			772			28732.5			5613			23754.5			1174			21500			976			4542.5			841			6272			55			495			35			126			1			459112			28.3			65297


			GWT			33			566.5			70			350			0			274.5			61			367.5			44			625.5			95			9131			699			2558.5			32			710			39			588			157			3912			495			2893.5			148			1543.5			293			8660			573			2067.5			254			5887			587			7029			691			4613			627			56076			3.5			9131


			BWT			360			5280			600			3175			35			346.5			42			182			10			108			14			161			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			4674			0.3			3175


			Shoveler			0			0			0			15			3			153			31			157.5			14			288			50			954.5			33			231			33			5870			554			2496			278			2304			106			1489.5			225			3195.5			688			13280			640			2670			428			7210			602			3624.5			57			290.5			26			47997			3.0			13280


			Wood duck			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.0			0


			Ringneck			0			0			0			0			0			0			0			0			0			0			0			69			6			59.5			11			190			8			42			6			90			9			49.5			2			21			4			120			8			72.5			21			147			0			11			2			7			0			956			0.1			190


			Redhead			0			0			0			0			0			0			0			0			0			0			0			0			0			4084.5			1167			46550			3488			36708			8748			54594			351			4131			567			34440			9273			92760			3			1357.5			540			3780			0			0			0			0			0			302542			18.6			92760


			Canvasback			0			0			0			0			0			0			0			0			0			0			0			34.5			3			10.5			0			0			0			3			1			126			20			90			0			31.5			9			190			10			37.5			5			119			12			66			0			0			0			768			0.0			190


			Scaup			0			0			0			0			0			0			0			0			0			0			0			5313			462			2884			362			7910			429			1716			143			1224			61			450			39			192.5			16			380			22			55			0			0			0			0			0			0			0			21659			1.3			7910


			Unknown			64			786.5			79			445			10			517.5			105			546			51			576			77			1736.5			74			511			72			1650			93			657			126			756			0			409.5			91			539			63			930			30			190			46			476			22			143			4			14			0			11040			0.7			1736.5


			Bufflehead			0			0			0			0			0			0			0			0			0			0			0			14513			1262			16516.5			3457			62330			2776			13299			1657			14628			781			5706			487			3108			401			7980			397			1562.5			228			2422			118			1001			64			266			12			154972			9.5			62330


			Ruddy			0			0			0			0			0			0			0			0			0			18			4			747.5			61			2457			641			10370			396			2010			274			2598			159			1255.5			120			812			112			1150			3			15			3			35			2			11			0			0			0			23254			1.4			10370


			Merganser			0			0			0			0			0			0			0			0			0			0			0			540.5			47			847			195			2100			15			510			155			1116			31			270			29			189			25			260			1			17.5			6			49			1			5.5			0			21			6			6437			0.4			2100


			Goldeneye			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.0			0


			Scoter			0			0			0			0			0			0			0			0			0			0			0			0			0			7			2			20			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			29			0.0			20


			Other			4			44			4			40			4			36			4			28			4			31.5			3			80.5			4			28			4			40			0			6			2			24			2			9			0			7			2			70			5			17.5			2			28			2			33			4			24.5			3			552			0.0			80.5


			Duck subtotal			1009			16131.5			1924			26675			3438			55210.5			8831			69107.5			10914			87682.5			8571			171580			6349			71109.5			13968			257120			11744			78792			14520			111156			4006			55737			8380			74417			12882			166450			3763			18335			3571			39389			2056			23996.5			2307			14913.5			1954			1440849			88.8			257120


			American coot			0			0			0			0			0			9			2			17.5			3			22.5			2			2794.5			241			2845.5			572			7700			198			594			0			444			74			729			88			808.5			143			1800			37			145			21			315			24			187			10			84			14			19925			1.2			7700


			TOTAL			1216			18106			2076			27835			3518			56430			9022			70521.5			11127			89640			8793			184103.5			7216			83594			16668			304810			13813			88623			15728			127764			5566			68796			9722			85939			14832			191180			4286			22570			4742			48195			2143			24689.5			2346			15200.5			1997			1623486			100.0			304810


																																																																																																															1623486			100.0
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			PEA ISLAND NWR WATERFOWL USEDAY COMPARISONS  -  2008-09


												Usedays			Usedays			Usedays			Usedays			SURVEY


						Total			% of Total			% Diff from			% Diff from			% Diff from			% Diff from			MAX			SURVEY


			Species			Usedays			Usedays			2007-2008			5 yr avg			10 yr avg			Longterm			NUMBER			Peak Day									Species			65-66			66-67			67-68			68-69			69-70			70-71			71-72			72-73			73-74			74-75			75-76			76-77			77-78			78-79			79-80			80-81			81-82			82-83			83-84			84-85			85-86			86-87			87-88			88-89			89-90			90-91			91-92			92-93			93-94			94-95			95-96			96-97			97-98			98-99			99-00			00-01			01-02			02-03			03-04			04-05			05-06			06-07			07-08			08-09						5 YR Avg			10 YR Avg			Longterm


			Tundra swan			79544			4.9			-21			7			9			-13			1091			11/17/08									Tundra swan			10000			69000			26500			16898			24514			16317			27986			34356			26523			24724			48510			66990			42595			263795			214032			145460			132097			153076			76097			216090			165550			125034			64127			143185			253505			102634			169351			145397			149236			75018.5			34936.5			99721.5			21323			90155			49856			142898			29012			63697			72219			35785			36543			117564			100862			79544						74060			72798			90971


			Snow goose			66245			4.1			7			4			-20			-79			1175			1/15/09									Snow goose			220000			982500			417500			502838			592865			946043			629205			531839			600740			356209			789719			737359			737583			676774			555702			380051			577661			224224			624246			232603			224028			138523			104139			234087			135744			167160			172984			97069			66090.5			157180			84318.5			121636			158638			102154			29910			309967.5			63466			80449			28088			95099			63638			30684			61827			66245						63499			82937			320654


			Blue goose			0			0.0			0			0									0			12/31/99									Blue goose																																																																																																			0			0			0			0			0			0			0			0			0			0			0			0						0			0			0


			Wh. fr. goose			0			0.0			0			0									0			12/31/99									Wh. fr. goose																																																																																																			0			0			0			0			0			0			0			0			0			0			0			0						0			0			0


			Canada goose			16923.5			1.0			-7			-25			-48			-91			173			9/26/08									Canada goose			419000			610000			314000			221102			488516			379274			363293			418348			394919			408730			586250			335545			194334			490428			296366			291781			368830			287315			136122			279335			150045			135716			41951			65009			46627			58765			53291			21664			25230.5			26589.5			23945			28658			28128			126512			11178			66573			82887			19234			34870			34340			31741			11021			18144			16924						22434			32691			191876


			subtotal			162712.5			10.0			23			2			-14			-73			2128			11/17/08									subtotal			649000			1661500			758000			740838			1105895			1341634			1020484			984543			1022182			789663			1424479			1139894			974512			1430997			1066100			817292			1078588			664615			836465			728028			539623			399273			210217			442281			435876			328559			395626			264130			240557			258788			143200			250015.5			208089			318821			90944			519438			175365			163380			135177			165224			131922			159269			180833			162712.5						159992			188426			603501


			Mallard			5589			0.3			-21			-33			-32			-66			110			11/17/08									Mallard			8700			7300			16500			11445			17045			12425			1729			15533			12026			13118			14070			7329			13685			62559			32039			39718			41650			31535			40845			72457			34580			16758			11424			6062			6174			5607			5068			5159			11722.5			13127			4969.5			24843			16543			12535			1326			21664			7930			4092			5282			20350			2764			5973			7088			5589						8353			8206			16553


			Black duck			94213.5			5.8			-14			3			9			-40			941			11/17/08									Black duck			59500			65500			151000			184212			273672			231070			157374			220444			209349			150913			145705			217518			133168			323610			268170			189119			187075			218260			192066			214830			227045			180663			126693			148680			84729			107499			96992			91455			71185			45045.5			176414			98113.5			79725			756623			20809			202345			103205			21460			55393			79460			71332			103194			109926			94213.5						91625			86134			157835


			Gadwall			137397			8.5			44			20			-8			42			2683			11/17/08									Gadwall			3500			5000			17000			6909			55923			19152			27370			57127			10045			26040			33425			69965			31717			134785			49952			66612			50330			77000			76657			39207			33922			27580			27174			65401			91147			126588			129514			52696			52826.5			146039.5			268011			127087.5			65367			688508			36943			488065.5			258655.5			63563			70274			69340			93031			178365			95726			137397						114772			149136			96612


			Wigeon			113584.5			7.0			-24			-12			-12			-50			2442			10/14/08									Wigeon			198000			315000			249000			357420			180642			233527			152348			114170			77476			170429			337540			353990			146769			391440			253904			173719			257075			275975			230237			233212			208915			96929			99407			180929			325108			285089			295526			523201			248035			251947			352098.5			186644.5			55584			799283.5			27331			263615.5			87971			148638			114881			67530			44588			272327			148828			113584.5						129372			128929			224997


			Pintail			459112			28.3			-28			21			32			30			8445			10/6/08									Pintail			334500			409500			402500			351050			283563			442729			260575			600586			241129			335461			405615			464975			204358			535955			473284			387030			543235			473480			437248			311346			446600			150920			235277			471016			200354			322833			237223			279615			243313.5			215326			498203.5			242040.5			142541			523707.5			145423			559653.5			257809			122428			494470			143973			184073			468307			637806			459112						378654			347305			354094


			GWT			56075.5			3.5			-15			2			-50			-63			699			11/17/08									GWT			141000			117500			81500			88200			250817			418243			507360			333200			295393			186480			231455			138250			56413			541800			107674			225036			121800			81130			41895			33579			41510			8813			108010			244916			134596			333186			95781			74690			7142			13595.5			157534.5			31903.5			51994			205546.5			112710.5			478847			128629			38437			88487			66341			46304			41178			65748			56075.5						55129			112276			150698


			BWT			4673.5			0.3			-56			-14			-27			-84			600			9/15/08									BWT						2650			1000			34475			35259			21700			60417			131215			103761			112826			175210			75551			33565			19320			17262			13881			20685			62545			43407			9380			2625			2793			9366			28056			8603			7651			4620			11564			1422			25147			42933			11312.5			2655			95041			75			14358			9037			5128			8457			2763			6551			2518			10535			4673.5						5408			6409			30046


			Shoveler			47997			3.0			102			39			-34			-27			909			2/6/09									Shoveler			3000			9000			22000			26250			23387			36813			15449			37786			16814			23471			20160			23030			34629			143675			96565			97489			73360			55020			31087			15659			27000			19229			87157			153643			41405			86471			80353			67844			67524.5			88757			254599.5			74772.5			56597			242468			27863			129216.5			245238.5			90199			58019			52846			23959			24751			23719			47997						34654			72381			65370


			Wood duck			0			0.0			0			-100			-100			-100			0			12/31/99									Wood duck												371			175			154						168			161			14			56			77			0			42			105			7			287			63			245									7			14									35									0			187			0			31			0			0			0			432			0			0			0			0			34			0			0			0						7			47			78


			Ringneck			955.5			0.1			-52			-6			9			-90			23			12/3/08									Ringneck						800			1000			22785			16548			42875			13489			14574			4529			3360			26495			9695			16919			56980			3052			791			3675			3395			27825			23478			2555			11452			2891			3962			12894			4361			4235			17507			14659			7212			13690			10011.5			3329			0			0			1663			307			672			1079			29			17			2082			1979			955.5						1013			878			9530


			Redhead			302542			18.6			3			75			237			346			9273			1/23/09									Redhead						35000			53000			8540			21385			178724			50190			36645			175847			186375			328615			66780			97265			217105			175714			114660			8015			10500			56056			66255			3122			4788			2541			98			4928			1169			497			406			0			51			100			76200			25328			14991			15			11134			93			18652			2058			166			540			269356			293507			302542						173222			89806			67883


			Canvasback			768			0.0			45			108			-50			-98			20			1/5/09									Canvasback			500			1500			700			1050			25256			90300			71764						155617			92435			268100			130130			81200			229775			54152			259			48300			20090			29841			48496			9702			4354			2177			602			4109			77			14			28			190.5			82.5			234.5			63			37			0			0			1748			11627			0			58			0			0			548			528			768						369			1528			32242


			Scaup			21658.5			1.3			33			-47			-21			-44			462			11/17/08									Scaup			3500			15000			61500			31290			86282			68075			40229			25760			74312			76090			62300			80675			63644			261450			128002			16548			13685			0			23772			6335			34482			19754			9009			96250			16387			22183			15568			2737			2577			5146			46112.5			16653.5			11056			4011			850			6460			637			31839			27355			11329			17254			139120			16236			21658.5						41120			27274			38934


			Unknown			11039.5			0.7			-80			-61			-73			-69			205			12/3/08									Unknown						250			6500			1925			1197						14			2114			63			938						8162			945						14035			7049			75852			27559			126			0			1645			6776			88774			65527			18627			17479			12523			31094			17983.5			8216.5			225853			962			623			362361			11304			76614			132786			1159			42374			25661			13936			37798			54867			11039.5						28660			40754			35318


			Bufflehead			154972			9.5			134			167			356			172			3457			11/25/08									Bufflehead			7000			20500			36000			45500			19019			42420			40642			78519			41293			47523			163800			201880			68782			306880			93464			203294			72555			91469			86212			106400			125916			57666			5691			7854			20846			38423			24752			3766			45125			8251.5			2305.5			22090			29851			3885			13651			5210			823			11355			19270			6677			30946			30799			66347			154972						57948			34005			57037


			Ruddy			23254			1.4			0			-19			-5			-25			947			12/3/08									Ruddy						5000			600			26747			43687			13811			105742			44926			6692			10045			32515			86695			15925			37310			160461			15939			7945			6790			23716			11900			37961			17850			18081			29743			29232			21903			26250			7294			10631			49866			83952.5			56577.5			44541			244			34476			35938			1681			12781			16461			15275			11650			69565			23203			23254						28589			24428			31043


			Merganser			6436.5			0.4			-59			-57			-67			-79			195			11/25/08									Merganser									150			8855			17934			4410			5089			32634			5397			255514			110292			29239			4970			65695			36022			109781			17934			73395			1939			7287			25445			33719			4690			13783			25515			21245			18284			28238			25452			17398			43576			9504.5			11246			37984			18143			39523			23259			17075			23381			21551			11817			19624			15567			6436.5						14999			19638			30928


			Goldeneye			0			0.0			-100			-100			-100			-100			0			12/31/99									Goldeneye																																																																																																			7			0			1815			34			0			0			78			0			0			0			36			0						7			196			164


			Scoter			29			0.0			0			-91			-88			-85			2			11/25/08									Scoter																																																																																																			0			0			0			0			0			228			441			1584			49			14			0			29						335			234			195


			Other			552			0.0			0			400			878			1073			5			2/6/09									Other																																																																																																			0			0			0			0			0			0			13			0			0			0			0			552						110			56			47


			Duck subtotal			1440849			88.8			158			24			25			3			14520			12/23/08									Duck subtotal			759200			1009500			1099950			1207024			1351791			1856428			1509781			1745401			1429904			1691032			2355353			1963941			1003954			3328381			1963857			1660932			1543458			1508206			1343174			1199821			1263025			660051			838376			1516522			1024654			1401799			1047200			1197294			819789			895395			2170587.5			988810.5			596931			3747188			452731.5			2336519			1269687			587702			1027827			584875			558845			1665519			1571646			1440849						1164347			1149620			1399606


			American coot			19924.5			1.2			-81			-89			-90			-88			572			11/25/08									American coot			60000			10500			3000			162540			154651			268905			424732			247247			219163			166075			384965			498715			160615			377090			417039			42721			91000			65870			65968			78351			64274			55531			42000			43239			171920			65370			50715			133665			43493.5			141890.5			130955			439339			46745			6064			20533.5			857173			106927			22346			38799			20628			19235			758749			107134			19924.5						185134			197145			166041


			TOTAL			1623486			100.0			-13			8			6			-25			16668			11/25/08									Total			1468200			2681500			1860950			2110402			2612337			3466967			2954997			2977191			2671249			2646770			4164797			3602550			2139081			5136468			3446996			2520945			2713046			2238691			2245607			2006200			1866922			1114855			1090593			2002042			1632450			1795728			1493541			1595089			1103839.5			1296073.5			2444742.5			1678165			851764			4072073			564208			3713130			1551979			773428			1201802			770727			710002			2583537			1859613			1623486						1509473			1535191			2169148
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			PEA ISLAND NATIONAL WILDLIFE REFUGE


			WATERFOWL SPECIES PER SURVEY


			2008-09 (September - March)


																																																																					MAX			SURVEY


			Species			9/9/08			9/15/08			9/26/08			10/6/08			10/14/08			10/24/08			11/12/08			11/17/08			11/25/08			12/3/08			12/16/08			12/23/08			1/5/09			1/15/09			1/23/09			2/6/09			2/13/09			2/19/09			3/6/09			3/18/09			3/26/09			NUMBER			Peak Day


			Total Swan/GooseSpecies			1			1			2			2			2			3			3			3			3			3			3			3			3			3			3			3			3			3			2			2			1			3			10/24/08


			Total Ducks			9			9			9			10			10			11			14			15			16			15			14			16			15			14			16			15			16			15			13			11			10			16			11/25/08


			Total  Coot			0			0			0			1			1			1			1			1			1			1			1			0			1			1			1			1			1			1			1			1			1			1			10/6/08


			TOTAL SPECIES			10			10			11			13			13			15			18			19			20			19			18			19			19			18			20			19			20			19			16			14			12			20			11/25/08


			PEA ISLAND NATIONAL WILDLIFE REFUGE


			WATERFOWL NUMBERS BY SPECIES PER SURVEY  -  2008-2009(September - March)


			Total Numbers By Waterfowl Group																																																																		MAX			SURVEY


			Species			9/9/08			9/15/08			9/26/08			10/6/08			10/14/08			10/24/08			11/12/08			11/17/08			11/25/08			12/3/08			12/16/08			12/23/08			1/5/09			1/15/09			1/23/09			2/6/09			2/13/09			2/19/09			3/6/09			3/18/09			3/26/09			NUMBER			Peak Day


			Total Swan/GooseSpecies			207			152			80			189			210			220			682			626			2128			1911			1871			1208			1486			1254			1807			1156			486			1150			63			29			29			2128			11/25/08


			Total Ducks			1009			1924			3438			8831			10914			8571			8919			6349			13968			10324			11744			14520			4006			8380			12882			3798			3763			3571			2056			2307			1954			14520			12/23/08


			Total  Coot			0			0			0			2			3			2			331			241			572			265			198			0			74			88			143			65			37			21			24			10			14			572			11/25/08


			TOTAL SPECIES			1216			2076			3518			9022			11127			8793			9932			7216			16668			12500			13813			15728			5566			9722			14832			5019			4286			4742			2143			2346			1997			16668			11/25/08








			1			1			1			1			1			1			1			1			1			1			1			1			1			1			1			1			1
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MIGRATORY BIRD AND SEA TURTLE ACTIVITY
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PEA ISLAND NATIONAL WILDLIFE REFUGE


MANTEO, NORTH CAROLINA


February, 2010


Pea Island National Wildlife Refuge



Pea Island National Wildlife Refuge provides habitat for a wide variety of mammals, birds, fish, reptiles, amphibians, mollusks, and crustaceans. This diversity is especially evident in birds as more than 315 species of birds have been identified in the area.  Although numbers are low relative to other, more southerly, areas within their range, the refuge ocean beach provides important nesting habitat for federally listed sea turtle species.  This report summarizes data for migratory birds and sea turtles on the refuge.


Migratory Birds


This report divides migratory birds into two basic groups.  First, when the refuge was established in 1938, migratory birds implied mostly waterfowl.  More recently, the concept of migratory birds has expanded to include shorebirds as well as other passerine migratory birds.  Fortunately, the establishing language did include “other wildlife” which broadens the refuge’s ability to manage for wildlife in general.  The refuge monitors migratory birds by conducting ground surveys three times per month on a twelve month basis.  



Waterfowl



Migratory waterfowl are present in greatest numbers during the wintering period so the waterfowl monitoring period begins in early September and runs through March of each year.  The data file in the “Waterfowl” folder reflects survey results for the 2008-09 survey period.  The 2009-10 data are currently being collected.  The two worksheets in the file named “WFUPI0809.xls” that are most meaningful are the “Surveys” sheet and the “Comparisons” sheet.  Data within the “Surveys” sheet are the actual numbers counted during systematic, standardized ground surveys.  Moving around in the worksheet will reveal graphs depicting numbers of birds and seasonality.  The “Comparisons” worksheet analyzes survey data by “averaging” numbers of birds between survey periods and calculating a number known as “usedays”.  For waterfowl, trends by species can be monitored since the 1965-66 wintering period.  Although the concept of usedays is very limited, it is helpful in identifying long-term trends.


Shorebirds



Throughout most of the refuge’s history, shorebird data has been anecdotal and opportunistic resulting in little useful archived data.  Efforts began in 1994 to establish systematic surveys but the current procedures did not become standard protocol until 1997.  Since 1997 the refuge has been collecting and analyzing shorebird data in much the same way as waterfowl data.  The “Shorebird” folder contains the 2009 data for refuge shorebird surveys in the file named “SHBRDPI-2009.xls”.  The “Surveys” worksheet provides actual data with charts to illustrate seasonality while the “Comparisons” worksheet converts the survey data to “usedays” for long-term trend analysis.  The refuge has data collected through systematic and standardized techniques back to 1997.


One use for data collected is associated with shorebird nesting activity.  With the exception of the American oystercatcher, we know from the data that shorebirds will start increasing in appreciable numbers in a late April through early May timeframe.  By mid-May many, but not all, birds have initiated some form of nesting activity.  As soon as numbers start increasing and birds show affinity for a particular site, refuge staff begins posting suitable nesting habitat with bird closure signs and symbolic fencing according to a standard protocol described in the file under the name “Posting Bird Closures”.  Closure locations from 2002 through 2009 on the refuge can be viewed in the file named “PINWR Closures 02-09.pdf”.


The refuge does not have a standardized monitoring program for shorebird nest numbers, hatching, and fledging.  Refuge staff monitors closures on a regular basis and information is collected in an anecdotal fashion.  During 2009, 8 closures resulted in a noticeably large number of chicks being fledged from most closures.  Our survey data reflect this observation as numbers increase during the fledging period.  Nesting species included least terns, black skimmers, 1 common tern nest, and the American oystercatcher.  Other species nesting away from the beach included the willet and a pair of black-necked stilts were observed with a hatchling.  Black skimmers nested in the Oregon Inlet Terminal Groin fillet in substantial numbers for the first time in several years.  This is reflected in the “SHBRDPI-2009.xls” folder through the survey data, charts, and graphs.


Although the piping plover uses the refuge throughout the year, most of that use is during the wintering and migratory period.  There have been a few years where the species nested or attempted to nest on the refuge.  All of these attempts were within the fillet behind the terminal groin at Oregon Inlet.  The file named “Piping Plover Annual Summary” presents summary data and, on a few occasions, nesting has been successful.  Reasons for nest failure are unknown, but are believed to be due to avian or ghost crab predation.  There were no nest attempts in 2009.  Due to inlet overwash habitat being over stabilized by the terminal groin, piping plover nesting and foraging habitat has become unsuitable for that species.  Management actions such as “mining” the sand to reduce elevation and slow vegetation establishment can be done to restore suitable piping plover habitat, but habitat quantity may remain an issue.  Presently, the greatest value of the refuge for the piping plover appears to be foraging along the beach and roosting.  Survey data show that anywhere from 0 up to about 15 piping plovers may use the refuge at any given time, but mostly during the wintering period.  The refuge increases observation efforts for the piping plover during the breeding season.


Sea Turtles


 SEQ CHAPTER \h \r 1The refuge beach provides an approximate northern limit of nesting habitat for the threatened loggerhead sea turtle and on occasion, the green sea turtle.  A long-term average of about 13 sea turtle nests are laid on the refuge beach annually.  In 1994 Pea Island hit an all time record of 34 nests and 41 false crawls.  The table provides a record of sea turtle nesting since 1971.  From the data gaps, it can be seen that, prior to 1994, data were not collected as intensively as it has been since 1994. 



The beach profile of Pea Island is different from other barrier islands.  In the 1930's-1940's Civilian Conservation Corps (CCC) workers modified this low sandy island by constructing barrier dunes with the aid of sand fences and other materials.  The original CCC dunes ranged in height from sea level to approximately 40 feet.  Wind and storm surges have been pounding against the man-made dunes and removing large quantities of sand since their construction.  Over time, these storms have severely eroded the dune line to the point that the N. C. Department of Transportation frequently has to push sand form NC Highway 12 to rebuild a protective dune.   Overwash on "normal" northeast winds is a regular occurrence in areas where refuge dunes have eroded.


Refuge beaches are closed to all vehicles except those used by refuge staff when conducting official business.  Thousands of visitors enjoy fishing, swimming, sunbathing, beachcombing, surfing, wind surfing, kayaking, and birding.  Public use is steadily increasing throughout the entire refuge.  Continued cottage development at the southern boundary brought more public use to the southern portion of the refuge beach.



All of these factors have varying potential to affect sea turtle nesting on the refuge.  It has been speculated that nesting at the northern limits of the sea turtle range may have a significant influence on the number of male turtles recruited into the population.  Due to high mortality rates among hatchling turtles in the ocean, it is important to ensure the highest nest hatching success possible.  The refuge Sea Turtle Nesting Program has evolved over the years and will continue to change.  To ensure the highest possible hatching rates, the program must be responsive to the coastal processes dictating habitat conditions.



SEA TURTLE PROGRAM COMPONENTS



Turtle Patrol (Includes nest relocation):



Due to funding and staffing constraints, the overall turtle program is largely dependent upon volunteers.  The refuge has been fortunate to have a great group of dedicated volunteers who work rain or shine.  Each volunteer is trained and tested on 4-wheeled ATV's.  In addition, volunteers receive training in sea turtle biology, data collection, and nest relocation techniques and procedures.



 Each morning between Memorial Day and Labor Day, starting at sunrise, volunteers patrol the entire refuge beach.  Because the patrol departs from the maintenance building near the middle of the refuge, the patrol route results in volunteers covering the 12 miles of beach twice.  When a crawl is found, the volunteer contacts a staff member or trained intern at the end of the patrol.  The next step in the process is making a determination if it is a nest or a false crawl.  If it is found to be a nest, nest relocation guidelines are applied and a decision is made to either leave the nest in place or relocate it to a safe area.  The document named “Nestrelo09” presents these guidelines that have been developed over time and through consideration of the physical, coastal processes that could affect nest success.


Pea Island has a severe beach erosion problem resulting in a narrow beach and frequent overwash.  Past experiences have shown that nests left in their natural locations often become inundated by these frequent overwashes and perish.  Nests relocated to a safe area are placed in a location wherein eggs are allowed to incubate in a natural beach setting.  Use of nest relocation guidelines has resulted in a management strategy that recognizes the effect of coastal processes on nest success and decreases mortality of turtle hatchlings from beach erosion, ghost crab predation, and light pollution.  



Physical data are collected at each nest and false crawl to determine potential effects of beach deposition of dredged material on sea turtle nesting success as well define parameters associated with the ecology of each nest site.  Data include sand samples to determine grain size, mineral types, and sand compaction (psi).  Beach slope (degree), beach width (ft), length of crawl (ft), and nest or turn around distances from high tide (ft) and from the base of dune (ft) are also recorded.  Turtle nest data are divided into two sets:  (1) actual nests, and (2) false crawls.  Beach characteristics at the site of each crawl are compared.  Statistical analyses are done to determine if there are any significant sources of variation between the two sets for the different beach characteristics.  Accurate location data are recorded with GPS units.



If a decision is made to relocate a nest, turtle eggs are located by hand, uncovered and very carefully removed from the original nest and transported to the turtle safe zone in a 5-gallon bucket containing sand from the sides and bottom of the nest.  Nest chamber measurements are taken at the natural nest.  At the safe zone an artificial nest cavity is excavated to the same depth as the natural nest.  Sand removed from the natural nest is placed with the eggs in the artificial nest chamber.  Three numbered stakes are placed around the relocated nest.  Two stakes are placed on the north and south sides of the nest and a third stake is placed on the dunes forming a triangle.  Measurements and a compass reading are made from the center of the nest to the stake on the dune.  



Refuge staff post closure signs and tie string from post to post to keep people from wandering through the nests.  



Incubation and Turtle Watch:


Turtle nests and hatchlings are constantly subjected to detrimental factors due to coastal processes, humans, and predators.  Ghost crabs are the primary hatchling predator on the refuge.  Prior to 1991, massive numbers of crabs could be observed eating, dragging, and trapping hatchlings during the night.  Many turtles hatched but never made it to the ocean.  "Reinforcement crabs" usually formed a barricade along the uprush zone to capture the few turtles crawling through a beach covered with ghost crabs.   



In the past, feral cats also posed a threat to sea turtle hatchlings. In 1997 feral cat tracks were observed in the dunes behind the safe zone.  Fortunately, evidence of feral cats has not been observed in the turtle safe zone since that time.  One nest was partially dug up and several eggs eaten by a small canid, either a small dog or fox.  If hatchlings emerge from the nest during daylight, gulls consume them immediately.



After realizing the scope of losses to ghost crabs and other predators, a Turtle Watch Program was implemented in 1991.  Predator guards are placed around nests with a small trap door directing hatchlings into a “trench” leading to the ocean.   A drift fence made of lawn edging material is installed to create the trench down to the high tide line.  This trench serves 2 purposes.  First, it minimizes hatchling visibility to ghost crabs.  Second, it reduces hatchling disorientation caused by light pollution from an amusement park located in Rodanthe.  



Turtle Watch volunteers begin monitoring nests at day 55 of incubation or when the first sign of depressions form on the surfaces of nests.  The depression indicates that eggs are hatching.  Volunteers arrive just before dusk to open predator guards and to install the lawn edging down to the high tide line.  Predator guards are opened only during turtle watch. Hatchlings emerging in later hours of the night are released the following morning by Turtle Patrol and escorted to the ocean.  Volunteers regulate ghost crabs and record the number of hatchlings emerging from each nest.



Hatchling disorientation by artificial lights, mostly from the Rodanthe area is evident.  In order to overcome this problem, dimmed, L-shaped Army flashlights have, on occasion been propped in the trenches to faintly illuminate the path.  Turtles orient and crawl toward the slight glow while lights are continuously leapfrogged to the end of the trenches.  When lights are positioned properly so that one light beam picked up close to where the other ended, turtles crawl straight to the ocean.  Without the use of such "steering" lights and the lawn edging trenches, most hatchlings would crawl parallel to the ocean towards Rodanthe. 


It has been determined that using a flashlight to check on stragglers and ghost crabs in the trench alters the turtle's crawl direction.   Experimentation with red lenses in the flashlight revealed that the red lens causes less disorientation than regular “white” lights.  Lights with red lenses are used as "check" lights by volunteers to make sure turtles are not taken by crabs or hindered in any other manner on their journey to the ocean.  Properly used, flashlights are valuable to volunteers in orienting and safeguarding turtles and do not appear to create problems for hatchlings.



SUMMARY



Sea turtle nests and hatchlings encounter many potentially detrimental challenges during their brief time on the refuge beach.  Some of these challenges include beach erosion, artificial lights, and ghost crab predation.  The Turtle Patrol, Nest Relocation and Turtle Watch Programs play vital roles in increasing hatchling survival from their incubation period until their departure into the ocean.    Observations made in earlier years indicate that, on some nights, 95% or more of hatchlings were being lost to ghost crabs alone.  Survival rates have ranged from 80% to 100% after initiating the Turtle Watch Program.  Turtle Patrol with nest relocation as determined through prudent guidelines and Turtle Watch seem to offer the best future for optimizing nest success and hatchling survival by for sea turtles using the refuge.  The “Long-Term Nesting Activity” worksheet in the file named “Turtle Summary Reports” summarizes turtle nesting activity since 1971. SEQ CHAPTER \h \r 1
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Sea Turtle Nest Relocation Procedures - 2009


Sea turtle nesting activity is quite variable on Pea Island National Wildlife Refuge beaches.  The greatest threats to nests are beach erosion and prolonged inundation.  Beach erosion rates on Pea Island are considered to be  relatively high, sometimes averaging 27.4 ft/yr.  It is not unusual to have flooding and ocean overwash with spring tides and a moderate northeast wind.  Because of high erosion rates and due to extensive overwash, it is often necessary to relocate turtle nests on refuge beaches. These turtle nest relocation procedures reflect an effort to integrate coastal process factors as they affect the probability of survival for a nest.  These guidelines are not optional and will be strictly adhered to when making a determination to leave or relocate a nest:



I.  Is the beach width from toe-of-dune to the mean high tide less than 70 feet and is beach slope greater than 4o?




A.  Yes – Nest will be relocated to the safe area.




B.  No – Go to II



II. Is the nest located at least 30 feet above the high tide line?




A.  Yes - Go to III.




B.  No - Nest will be relocated to the safe area



III. Is the nest located in one of the identified “hot spots” as shown on the attached map?



     (i.e. - “Groin Area”, “Canal Zone”, “Old Sandbag Area*”, “S-Curves”, “Pipeline Dredge Disposal Area”)




A.  Yes - Nest will be relocated to the safe area*.




B.  No - Go to IV.



* Nests occurring in the Old Sandbag Area can remain in place if allowable under Sections I, II, & IV and if they occur prior to July 1.


IV. Is the nest located in an area with one or more of the following conditions:



- In an area where the dune was reconstructed as a result of overwash within the last 12 months?


- In an area where dunes have been undercut by water or at the base of a nearly-vertical dune face?



- In a low, “slough” or intertidal pool area landward of the ocean berm that could result in a flooded pool?



- Located in an area adjacent to or near a scarp formation?



- Located westward of the primary dune system?




A.  Yes - Nest will be relocated to the safe area.




B.  No - Nest will be marked in place and will not be moved.



A decision to relocate a nest requires moving the nest to the previously identified “safe area”.  The “safe area” shall be identified and approved by the Refuge Biologist or designee.  All nests needing to be relocated shall be relocated to the established safe area.



After a decision is made to leave a nest in place that decision is final.  In most instances a nest will not be relocated at a later date due to natural processes/events.  Certain mitigating circumstances may result in reconsidering this decision in some instances.



Procedures for nest relocation will follow those developed by the Refuge Biologist and those described in the publication entitled “Handbook for Sea Turtle Volunteers in North Carolina” by the North Carolina Wildlife Resources Commission (NCWRC).  Nests will be moved to an area where potential for beach erosion or prolonged flooding is lowest as determined by best available science and sound professional judgment.



Nests relocated to the “safe area” will be placed in various sites across the beach gradient at least 50 horizontal feet above the high tide line.  Nests will be placed a minimum of 25 feet apart.  Nest protection procedures will follow the NCWRC volunteer handbook for nest protection guidelines.  Each nest will be marked with wooden stakes on two sides and a pair of stakes on top of the dune.  “Swing-tie” distances between the nest stakes and dune stakes will be recorded for future nest relocation.  The same location technique will be used for nests that are left in place.


All nest sites shall be properly posted as closed areas for a minimum distance of 50 feet around the nest where possible.  Pedestrian access must be considered when determining this distance.  Symbolic fencing shall be used to further restrict access to the nest site.  Fencing can be rope or string marked with brightly colored flagging tape.


If you have questions or comments, contact Dennis Stewart, Refuge Biologist at (252) 473-1131 XT 231 or dennis_stewart@fws.gov.
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Annual Report Form -1994


			1994 SEA TURTLE NESTING SUMMARY REPORT


			Pea Island National Wildlife Refuge


			Activity						Nest			FC						Treatment			Nest			Hatch			Incubation						# Emerged			Raw Hatch			Adjusted Hatch						Unhatched/			Live						GPS Coordinates


			#			Date			#			#			Species			(see codes)			Success			Date Start			Period			# Eggs			from shell			Rate (%)			Rate (%)			Infertile			Dead/Missing			From Nest			Zone			Latitude			Longitude


			1			5/31/94			PI-1						Cc			1			1			7/27/94			58			99			84			84.8			84.8						15			84			69.5


			2			6/6/94			PI-2						Cc			1			2			7/31/94			56			147			40			27.2			27.2						107			40			61.9


			3			6/9/94			PI-3						Cc			1			1			8/2/94			55			98			74			75.5			75.5						24			74			64.5


			4			6/10/94			PI-4						Cc			1			1			8/3/94			55			128			106			82.8			82.8						22			106			63.6


			5			6/14/94			PI-5						Cc			1			2			8/7/94			55			99			24			24.2			24.2						75			24			66.2


			6			6/15/94			PI-6						Cc			1			2			8/7/94			54			131			15			11.5			11.5						116			15			66.6


			7			6/15/94			NPS-1						Cc			1			2			8/6/94			53			121			45			37.2			37.2						76			45			NPS


			8			6/15/94			PI-7						Cc			1						8/7/94			54			119			100			84.0			84.0						19			100			59.8


			9			6/15/94			NPS-2						Cc			1						8/6/94			53			106			95			89.6			89.6						11			95			NPS


			10			6/16/94			PI-8						Cc			1			2			8/11/94			57			104			12			11.5			11.5						92			12			68.6


			11			6/19/94			PI-9						Cc			1						8/11/94			54			142			111			78.2			78.2						31			111			62.3


			12			6/20/94			PI-10						Cc			1			2									98			0			0.0			0.0						98			0			59.3


			13			6/23/94			PI-11						Cc			1			2			8/19/94			58			120			8			6.7			6.7						112			8			66.9


			14			6/26/94			PI-12						Cc			1						8/23/94			59			113			101			89.4			89.4						12			101			62.5


			15			6/27/94			PI-13						Cc			1			2			8/19/94			54			164			20			12.2			12.2						144			20			67.8


			16			6/30/94			PI-14						Cc			0			2			8/27/94			59			99			30			30.3			30.3						69			30			60.8


			17			6/30/94			PI-15						Cc			1			2			8/23/94			55			145			16			11.0			11.0						129			16			64.7


			18			7/3/94			PI-16						Cc			1						8/24/94			53			92			65			70.7			70.7						27			65			67.0


			19			7/3/94			PI-17						Cc			1						8/24/94			53			119			87			73.1			73.1						32			87			68.6


			20			7/4/94			PI-18						Cc			1						8/27/94			55			113			86			76.1			76.1						27			86			64.9


			21			7/5/94			PI-19						Cc			1			2			8/30/94			57			125			50			40.0			40.0						75			50			65.4


			22			7/5/94			NPS-3						Cc			1			2			8/28/94			55			129			3			2.3			2.3						126			3			NPS


			23			7/5/94			PI-20						Cc			1						8/30/94			57			102			69			67.6			67.6						33			69			69.5


			24			7/9/94			PI-21						Cc			1						9/7/94			61			8			6			75.0			75.0						2			6			59.1


			25			7/10/94			NPS-4						Cc			1			2			9/8/94			61			101			7			6.9			6.9						94			7			NPS


			26			7/10/94			PI-22						Cc			1			2			9/6/94			59			130			9			6.9			6.9						121			9			69.2


			27			7/12/94			PI-23						Cc			1						9/7/94			58			90			62			68.9			68.9						28			62			59.1


			28			7/12/94			PI-24						Cc			1			2			9/11/94			62			117			56			47.9			47.9						61			56			67.7


			29			7/15/94			PI-25						Cc			1			2									127			0			0.0			0.0						127			0			66.1


			30			7/16/94			PI-26						Cc			1						9/17/94			64			105			53			50.5			50.5						52			53			63.2


			31			7/16/94			PI-27						Cc			1						9/16/94			63			139			95			68.3			68.3						44			95			60.2


			32			7/17/94			PI-28						Cc			1			2			9/17/94			63			128			31			24.2			24.2						97			31			68.2


			33			7/18/94			NPS-5						Cc			1						9/20/94			65			103			78			75.7			75.7						25			78			NPS


			34			7/19/94			PI-29						Cc			1			2			9/20/94			65			136			18			13.2			13.2						118			18			59.6


			35			7/19/94			PI-30						Cc			1			2			9/20/94			65			92			13			14.1			14.1						79			13			68.1


			36			7/25/94			NPS-6						Cc			1						10/5/94			74			120			66			55.0			55.0						54			66			NPS


			37			7/28/94			NPS-7						Cc			1						10/5/94			71			100			63			63.0			63.0						37			63			NPS


			38			7/28/94			PI-31						Cc			1						10/6/94			72			108			74			68.5			68.5						34			74			67.7


			39			7/30/94			PI-32						Cc			1			2									90			0			0.0			0.0						90			0			62.7


			40			7/30/94			PI-33						Cc			0						10/4/94			68			116			87			75.0			75.0						29			87			67.1


			41			8/3/94			PI-34						Cc			1			2			10/17/94			77			127			1			0.8			0.8						126			1			65.1


			42			8/27/94			PI-35						Cc			1			2									118						0.0			0.0												68.5


																								TOTALS						4768			1960									0			2690			1960


																								AVERAGE			59.7			113.5			47.8			42.9			42.9			0.0			65.6			47.8


																		PRE-STORM TOTALS =


																		PRE-STORM AVERAGES =


			NOTE:			1.  The hatch rate is determined by comparing the number of turtles counted as they emerged from the nest to the total number of eggs.  Nests were


						not excavated for hatched/unhatched/dead/infertile comparisons.  So, productivity equates to "eggs into the sand/turtles out of the sand".


						2.  There were 41 false crawls during the 1994 nesting season.


															Nest Success


												1			Normal hatching for period																											Treatment Codes


												2			Overwashed/Drowned before hatching																								0			No treatment


						FC = False Crawl						3			Overwashed/Drowned during hatching																								1			Relocated


												4			Predation impacts																								2			Wired in place


												5			Washed away by storm																								3			Relocated and wired








Annual Report Form -1995


			1995 SEA TURTLE NESTING SUMMARY REPORT


			Pea Island National Wildlife Refuge


			Activity						Nest			FC						Treatment			Nest			Hatch			Incubation						# Emerged			Raw Hatch			Adjusted Hatch						Unhatched/			Live						GPS Coordinates


			#			Date			#			#			Species			(see codes)			Success			Date Start			Period			# Eggs			from shell			Rate (%)			Rate (%)			Infertile			Dead/Missing			Emergence			Zone			Latitude			Longitude


			1			5/29/95			PI-1						Cc			3			1			8/2/95			66			147			138			93.9			99.3			8			26			121			61


			2			5/29/95			PI-2						Cc			3			1			7/31/95			64			86			83			96.5			100.0			3			14			72			67


			3			6/12/95			PI-3						Cc			3			1			8/5/95			55			156			152			97.4			99.3			3			7			149			67


			4			6/13/95			PI-4						Cc			3			3			drowned						128			122			95.3			96.8			2			128			0			71


			5			6/13/95			PI-5						Cc			3			1			8/10/95			59			102			90			88.2			97.8			10			12			90			60


			6			6/13/95			PI-6						Cc			3			1			8/14/95			63			70			58			82.9			98.3			11			13			57			64


			7			6/14/95			PI-7						Cc			3			1			8/8/95			56			82			77			93.9			97.5			3			5			77			67


			8			6/16/95			NPS-1						Cc			3			1			8/13/95			59			97			93			95.9			100.0			4			4			93			NPS


			9			6/21/95			PI-9						Cc			3			3			8/13/95			54			122			114			93.4			96.6			4			62			60			65


			10			6/27/95						FC-1			Cc																																	0			60


			11			6/28/95			PI-10						Cc			3			2			drowned						156			0			0.0			0.0						156			0			71


			12			6/28/95			NPS-2						Cc			3			2			drowned						91			0			0.0			0.0						91			0			NPS


			13			7/3/95			PI-12						Cc			3			2			drowned						106			0			0.0			0.0						106			0			61


			14			7/6/95			PI-13						Cc			3			2			drowned						114			0			0.0			0.0						114			0			67


			15			7/7/95			PI-14						Cc			3			2			drowned						96			0			0.0			0.0						96			0			67


			16			7/7/95			NPS-3						Cc			3			2			drowned						108			0			0.0			0.0						108			0			NPS


			17			7/10/95			PI-16						Cc			3			2			drowned						100			0			0.0			0.0						100			0			58


			18			7/10/95			PI-17						Cc			3			2			drowned						109			0			0.0			0.0						109			0			67


			19			7/12/95			PI-18						Cc			3			2			drowned						86			0			0.0			0.0						86			0			71


			20			7/19/95						FC-2			Cc																																	0


			21			7/22/95			PI-19						Cc			3			2			drowned						118			0			0.0			0.0						118			0			NPS


			22			7/25/95			PI-20						Cc			3			2			drowned						151			0			0.0			0.0						151			0			NPS


			23			7/29/95						FC-3			Cc																																	0			71


			24			7/30/95			PI-21						Cc			3			2			drowned						151			0			0.0			0.0						151			0			67


			25			7/31/95						FC-4			Cc																																	0			67


			26			8/5/95			PI-22						Cc			3			2			drowned						102			0			0.0			0.0						102			0			58


			27			8/10/95						FC-5			Cc																																	0			62


																								TOTALS						2478			927						40.3			48			1759			719


																								AVERAGE			59.5			112.6			42.1			38.1			40.3			5.3			80.0			26.6


																		PRE-STORM TOTAL =												740			691									42			81


																		PRE-STORM AVERAGE =									60.3			105.7			98.7			92.7			98.9			6.0			11.6			94.1


			NOTE:			Hurricane Felix severely impacted nest success by keeping the beach flooded for several days.


															Nest Success


												1			Normal hatching for period																											Treatment Codes


												2			Overwashed/Drowned before hatching																								0			No treatment


						FC = False Crawl						3			Overwashed/Drowned during hatching																								1			Relocated


												4			Predation impacts																								2			Wired in place


												5			Washed away by storm																								3			Relocated and wired








Annual Report Form-1996


			1996 SEA TURTLE NESTING SUMMARY REPORT


			Pea Island National Wildlife Refuge


			Activity						Nest			FC						Treatment			Nest			Hatch			Incubation									Raw Hatch			Adjusted Hatch						Unhatched			Live						GPS Coordinates


			#			Date			#			#			Species			(see codes)			Success			Date Start			Period			# Eggs			# Emerged			Rate (%)			Rate (%)			Infertile			Dead/Missing			From Nest			Zone			Latitude			Longitude


			1			6/16/96						FC-1			Cc																																				63			35.6956149			75.4847681


			2			6/17/96						FC-2			Cc																																				62			35.71485193			75.49159483


			3			6/19/96						FC-3			Cc																																				59


			4			6/21/96			PI-1						Cc			3			1			8/21/96			62			85			47			55.3			55.3						38			47			71			35.60293748			75.46386594


			5			6/21/96			PI-2						Cc			3			1			8/21/96			62			98			72			73.5			73.5						26			72			66			35.65533808			75.47347528


			6			6/23/96			PI-3						Cc			3			1			8/21/96			60			117			88			75.2			75.2						29			88			68			35.63220631			75.46939643


			7			6/26/96						FC-4			Cc																																				71			35.60726869			75.46473028


			8			6/26/96						FC-5			Cc																																				69			35.62286934			75.46769858


			9			6/30/96			PI-4						Cc			3			1			8/29/96			61			126			101			80.2			80.2						25			101			59			35.76040607			75.51443385


			10			7/2/96			PI-5						Cc			3			1									125			0			0.0			0.0			125			125						69			35.62512991			75.46817477


			11			7/5/96						FC-6			Cc																																				62


			12			7/6/96						FC-7			Cc																																				61			35.72865778			75.49756263


			13			7/8/96						FC-8			Cc																																				61			35.72490757			75.49571098


			14			7/10/96						FC-9			Cc																																				70			35.61506456			75.46619116


			15			7/10/96						FC-10			Cc																																				60			35.74752231			75.50611104


			16			7/16/96			PI-6						Cc			3			1			10/9/96			56			135			102			75.6			75.6						33			102			64			35.68918574			75.4828565


			17			7/19/96						FC-11			Cc																																				69			35.62499817			75.46823514


			18			7/20/96						FC-12			Cc																																				68			35.63020997			75.46910367


			19			7/26/96			PI-7						Cc			3			1			9/28/96			65			119			105			88.2			88.2						14			105			61			35.72378563			75.49569359


			20			7/29/96						FC-13			Cc																																				67			35.64633446			75.47221569


			21			7/29/96						FC-14			Cm																																				59			35.76308195			75.5157303


			22			7/31/96						FC-15			Cm																																				59			35.75885404			75.51374752


			23			8/4/96			PI-8						Cc			3			1			10/21/96			79			133			60			45.1			45.1						73			60			64			35.68875791			75.48274763


																								TOTALS						938			575									125			363			575


																								AVERAGE			63.6			117.3			71.9			61.6			61.6			125			45.4			82.1


															PRE-STORM (INFERTILE) TOTALS =															813.0			575.0									0.0			238.0			575.0


															PRE-STORM (INFERTILE) AVERAGES =												63.6			116.1			82.1						70.4			0.0			34.0			82.1


			NOTE:


															Nest Success


												1			Normal hatching for period																											Treatment Codes


												2			Overwashed/Drowned before hatching																								0			No treatment


						FC = False Crawl						3			Overwashed/Drowned during hatching																								1			Relocated


												4			Predation impacts																								2			Wired in place


												5			Washed away by storm																								3			Relocated and wired








Annual Report Form-1997


			1997 SEA TURTLE NESTING SUMMARY REPORT


			Pea Island National Wildlife Refuge


			Activity						Nest			FC						Treatment			Nest			Hatch			Incubation									Raw Hatch			Adjusted Hatch						Unhatched/			Live						GPS Coordinates


			#			Date			#			#			Species			(see codes)			Success			Date Start			Period			# Eggs			# Emerged			Rate (%)			Rate (%)			Infertile			Dead/Missing			From Nest			Zone			Latitude			Longitude


			1			5/26/97			PI-1						Cc			2			2			8/19/97			86			121			22			18.2			47.8			75			99			22			69			35.624787			75.468554


			2			6/17/97			PI-2						Cc			1			1			8/15/97			60			105			88			83.8			100.0			17			17			88			66


			3			6/17/97						FC-1			Cc																																				64			35.680924			75.48056


			4			6/19/97						FC-2			Cc																																				71			35.604572			75.464417


			5			6/24/97			PI-3						Cc						1			8/19/97			57			155			104			67.1			88.1			37			51			104			68


			6			6/26/97						FC-3			Cc																																				66			35.604572			75.464417


			7			6/30/97			PI-4						Cc			2			1			9/1/97			61			138			17			12.3			77.3			116			121			17			67			35.661179			75.475122


			8			7/10/97			PI-5						Cc			1			1			9/3/97			56			140			128			91.4			92.1			1			17			123			58			35.772086			75.524135


			9			7/16/97						FC-4			Cm																																				68			35.627462			75.468449


			10			7/17/97			PI-6						Cc			1			1			9/14/97			60			124			105			84.7			89.7			7			19			105			64			35.688161			75.482946


																								TOTALS						783			464									253			324			459


																								AVERAGE			63.3			130.5			77.3			59.6			82.5			42.2			54			76.5


																		PRE-STORM TOTALS =												524			425									62			104			420


																		PRE-STORM AVERAGES =									58.3			131.0			106.3			81.8			92.5			15.5			26.0			105.0


			NOTE:


															Nest Success


												1			Normal hatching for period																											Treatment Codes


												2			Overwashed/Drowned before hatching																								0			No treatment


						FC = False Crawl						3			Overwashed/Drowned during hatching																								1			Relocated


												4			Predation impacts																								2			Wired in place


												5			Washed away by storm																								3			Relocated and wired








Annual Report Form-1998


			1998 SEA TURTLE NESTING SUMMARY REPORT


			Pea Island National Wildlife Refuge


			Activity						Nest			FC						Treatment			Nest			Hatch			Incubation									Raw Hatch			Adjusted Hatch						Unhatched/			Live						GPS Coordinates


			#			Date			#			#			Species			(see codes)			Success			Date Start			Period			# Eggs			# Emerged			Rate (%)			Rate (%)			Infertile			Dead/Missing			From Nest			Zone			Latitude			Longitude


			1			6/2/98			PI-1						Cc			3			1			8/3/98			61			104			94			90.4			90.4						10			94			69			35 37.678			75 28.098


			2			6/9/98			PI-2						Cc			3			1			8/12/98			63			109			63			57.8			57.8						46			63			69			35 37.458			75 28.094


			3			6/15/98			PI-3						Cc			3			1			8/12/98			57			102			57			55.9			55.9						45			57			60			35 44.609			75 30.264


			4			6/16/98			PI-4						Cc			2			1			8/13/98			57			133			85			63.9			63.9						48			85			66			35 39.710			75 28.395


			5			6/16/98			PI-5						Cc			2			1			8/8/98			52			117			110			94.0			94.0						7			110			67			35 38.848			75 28.340


			6			6/26/98			PI-6						Cc			3			1			8/21/98			55			112			106			94.6			94.6						6			106			60			35 44.700			75 30.304


			7			6/29/98			PI-7						Cc			3			1			8/22/98			53			114			104			91.2			91.2						13			101			70			35 37.373			75 28.067


			8			6/30/98						FC-1			Cc																																				62			35 42.916			75 29.479


			9			7/12/98			PI-8						Cc			2			2									132			0			0.0			0.0						132			0			63			35 42.550			75 29.360


			10			7/16/98			PI-9						Cc			2			2												0						0.0						0			0			68			35 38.894			75 28.341


			11			7/18/98						FC-2			Cc																																							35 44.980			75 30.457


			12			7/20/98						FC-3			Cc																																				62			35 42.022			75 29.156


			13			7/20/98						FC-4			Cc																																							35 42.213			75 29.623


			14			8/4/98			PI-10						Cc			3			1			10/5/98			61			126			108			85.7			85.7						22			104			65			35 41.518			75 29.059


			15			8/5/98			PI-11						Cc			3			1			10/6/98			61			132			106			80.3			80.3						32			100			64			35 41.047			75 28.897


			16			8/5/98						FC-5			Cc																																				60			35 44.958			75 30.439


																								TOTALS						1181			833									0			361			820


																								AVERAGE			57.8			118.1			75.7						64.9			0.0			32.8			74.5


																		PRE-STORM TOTALS =												1049			833									0			229			820


																		PRE-STORM AVERAGES =									57.8			116.6			92.6						79.3			0.0			25.4			91.1


			NOTE:


															Nest Success


												1			Normal hatching for period																											Treatment Codes


												2			Overwashed/Drowned before hatching																								0			No treatment


						FC = False Crawl						3			Overwashed/Drowned during hatching																								1			Relocated


												4			Predation impacts																								2			Wired in place


												5			Washed away by storm																								3			Relocated and wired








Annual Report Form-1999


			1999 SEA TURTLE NESTING SUMMARY REPORT


			Pea Island National Wildlife Refuge


			Activity						Nest			FC						Treatment			Nest			Hatch			Incubation									Raw Hatch			Adjusted Hatch						Unhatched/			Live						GPS Coordinates


			#			Date			#			#			Species			(see codes)			Success			Date Start			Period			# Eggs			# Emerged			Rate (%)			Rate (%)			Infertile			Dead/Missing			From Nest			Zone			Latitude			Longitude


			1			5/30/99			PI-1						Cc			1			1			8/4/99			67			137			132			96.4			97.8			2			7			130			60			35 44.888			75 28.500


			2			6/18/99						FC-1			Cc																																				69			35 36.510			75 27.918


			3			6/19/99			PI-2						Cc			1			1			8/18/99			61			131			113			86.3			95.0			12			0			131			59			35 45.142			75 30.549


			4			6/22/99			PI-3						Cc			1			1			8/21/99			61			95			87			91.6			91.6			0			8			87			66			35 39.945			75 28.581


			5			6/22/99			PI-4						Cc			1			1			8/18/99			58			145			143			98.6			100.0			2			2			143			65			35 41.382			75 29.001


			6			6/25/99			PI-5						Cc			0			1			8/21/99			58			114			105			92.1			99.1			8			16			98			62			35 44.376			75 30.164


			7			7/1/99			PI-6						Cc			1			3			8/27/99			58			98			68			69.4			69.4						30			68			60			34 45.047			75 25.458


			8			7/2/99						FC-2			Cc																																				61			35 45.152			75 30.559


			9			7/2/99			PI-7						Cc			1			3			8/27/99			57			130			57			43.8			43.8						73			57			70			35 36.721			75 27.955


			10			7/2/99						FC-3			Cc																																				69			35 37.337			75 28.066


			11			7/3/99			PI-8						Cc			1			2									106			0			0.0			0.0						106			0			66			35 37.921			75 28.178


			12			7/3/99						FC-4			Cc																																				61			35 44.284			75 30.117


			13			7/11/99						FC-5			Cc																																				67			35 39.770			75 28.509


			14			7/11/99			PI-9						Cc			1			2									96			0			0.0			0.0						96			0			70			35 36.699			75 29.907


			15			7/12/99			PI-10						Cc			1			2									122			0			0.0			0.0						122			0			65			35 41.390			75 28.987


			16			7/12/99			PI-11						Cc			0			2									114			0			0.0			0.0						114			0			62			35 44.174			75 30.052


			17			7/20/99			PI-12						Cc			1			2									89			0			0.0			0.0						89			0			63			35 43.217			75 28.477


			18			7/29/99						FC-6			Cc																																				64			35 40.919			75 28.825


			19			7/30/99			PI-13						Cc			1			2									135			0			0.0			0.0						135			0			71			35 35.572			75 27.705


			20			8/3/99						FC-7			Cc																																				69			35 37.343			75 28.081


			21			8/6/99						FC-8			Cc																																				65			35 41.561			75 29.047


			22			8/6/99			PI-14						Cc			1			2									106			0			0.0			0.0						106			0			65			35 41.078			75 28.872


			23			8/20/99						FC-9			Cc																																				67			35 39.384			75 28.437


			24			8/22/99						FC-10			Cc																																				64			35 40.588			75 28.737


																								TOTALS						1618			705									24			904			714


																								AVERAGE			60			115.6			50.4			41.3			42.6			4.8			64.6			51


																		PRE-STORM TOTALS =												622			580									24			33			589


																		PRE-STORM AVERAGES =									61.0			124.4			116.0			93.0			96.7			4.8			6.6			117.8


						NOTE:			Nests 6 - 14 were washed away in Hurricane Dennis


															Nest Success


												1			Normal hatching for period																											Treatment Codes


												2			Overwashed/Drowned before hatching																								0			No treatment


						FC = False Crawl						3			Overwashed/Drowned during hatching																								1			Relocated


												4			Predation impacts																								2			Wired in place


												5			Washed away by storm																								3			Relocated and wired








Annual Report Form-2000


			2000 SEA TURTLE NESTING SUMMARY REPORT


			Pea Island National Wildlife Refuge


			Activity						Nest			FC						Treatment			Nest			Hatch			Incubation									Raw Hatch			Adjusted Hatch						Unhatched/			Live						GPS Coordinates


			#			Date			#			#			Species			(see codes)			Success			Date Start			Period			# Eggs			# Emerged			Rate (%)			Rate (%)			Infertile			Dead/Missing			From Nest			Zone			Latitude			Longitude


			1			6/5/00			PI-1						Cc			1						8/3/00			60			109			93			85.3			97.9			14			16			93			68			35 37.809			75 28.151


			2			6/15/00			PI-2						Cc			0			2									98			0			0.0			0.0			35			98			0			63			35 41.265			75 28.950


			3			6/17/00						FC-1			Cc																																				71			35 35.744			75 27.756


			4			6/21/00			PI-3						Cc			0			1			8/26/00			67			98			78			79.6			79.6						25			73			62			35 43.338			75 29.700


			5			6/23/00			PI-4						Cm			0			1			9/7/00			77			118			113			95.8			98.3			3			6			112			65			35.67098			75.47748


			6			6/25/00			PI-5						Cc			1			1			9/3/00			71			122			100			82.0			97.1			19			22			100			61			35.73723			75.50102


			7			6/26/00			PI-6						Cc			1			1			8/29/00			65			101			70			69.3			83.3			17			31			70			61			35.61131			75.46563


			8			6/26/00			PI-7						Cc			0			3			8/31/00			67			96			11			11.5			11.5						85			11			62			35.71749			75.49274


			9			6/24/00			PI-8						Cm			0			3			9/2/00			71			138			15			10.9			10.9			1			125			13			66			35.66280			75.47516


			10			6/29/00			PI-9						Cc			0			1			8/29/00			62			101			99			98.0			100.0			2			2			99			61			35.73370			75.49991


			11			6/30/00			PI-10						Cc			0			1			9/3/00			66			146			103			70.5			89.6			31			43			103			65			35.67642			75.47914


			12			7/1/00						FC-2			Cc																																				71			35.59808			75.46302


			13			7/1/00						FC-3			Cc																																				70			35.60709			75.46482


			14			7/1/00						FC-4			Cc																																				69			35.61748			75.46691


			15			7/1/00						FC-5			Cc																																				69			35.63054			75.46919


			16			7/2/00						FC-6			Cc																																				67			35.65999			75.47461


			17			7/13/00						FC-7			Cc																																				63			35.71339			75.49029


			18			7/13/00			PI-11						Cc			1			1			9/16/00			66			96			82			85.4			90.1			5			10			86			70			35.59678			75.46285


			19			7/14/00						FC-8			Cc																																				65			35.68451			75.48125


			20			7/20/00			PI-12						Cc			0			2									134			0			0.0			0.0			27			134			0			59			35 45.476			75 30.782


			21			7/27/00						FC-9			Cc																																				70			35 36.185			75 27.837


			22			7/31/00						FC-10			Cc																																				61			35 44.772			75 30.347


			23			8/2/00			PI-13						Cc			0			1									85			0			0.0			0.0						85			0			65			35 40.328			75 28.670


			24			8/2/00			PI-14						Cm			1			1			10/6/00			66			149			102			68.5			68.5						45			104			66			35 39.970			75 28.566


			25			8/4/00						FC-11			Cc																																				59			35 45.445			75 30.753


			26			8/11/00						FC-12			Cc																																				70			35 36.383			75 27.880


			27			8/11/00						FC-13			Cc																																				71			35 35.873			75 27.782


																								TOTALS						1591			866									154			727			864


																								AVERAGE			67.1			113.6			61.9						59.1			15.4			51.9			61.7


																		PRE-STORM TOTALS =												1040			840									91			200			840


																		PRE-STORM AVERAGES =									66.7			115.6			93.3						89.4			13			22.2			93.3


															NOTE:


															Nest Success


												1			Normal hatching conditions for period																											Treatment Codes


												2			Overwashed/Drowned before hatching																								0			No treatment


						FC = False Crawl						3			Overwashed/Drowned during hatching																								1			Relocated


												4			Predation impacts																								2			Wired in place


												5			Washed away by storm																								3			Relocated and wired








Annual Report Form-2001


			2001 SEA TURTLE NESTING SUMMARY REPORT


			Pea Island National Wildlife Refuge


			Activity						Nest			FC						Treatment			Nest			Hatch			Incubation									Raw Hatch			Adjusted Hatch						Unhatched/			Live						GPS Coordinates


			#			Date			#			#			Species			(see codes)			Success			Date Start			Period			# Eggs			# Emerged			Rate (%)			Rate (%)			Infertile			Dead/Missing			From Nest			Zone			Latitude			Longitude


			1			6/10/01			1						Cc			1			1			8/13/01			65			109			100			91.7			91.7			0			21			88			60			35 44.367			75 30.147


			2			7/7/01			2						Cc			1			1			9/2/01			58			125			114			91.2			91.2			0			14			111			60			35 44.241			75 30.077


			3			7/11/01			3						Cc			1			1			9/2/01			54			112			99			88.4			88.4						20			92			67			35 37.835			75 28.150


			4			7/18/01			4						Cc			1			3			9/14/01			59			114			48			42.1			42.1						109			5			67			35 38.248			75 28.215


			5			7/28/01			5						Cc			1			2									78			0			0.0			0.0						78			0			64			35 40.460			75 28.714


			6			7/31/01			6						Cc			1			2									109			0			0.0			0.0						109			0			66			35 39.250			75 28.395


																								TOTALS						647			361									0			351			296


																								AVERAGE			59.0			107.8			60.2						52.2			0			58.5			49


																		PRE-STORM TOTALS =												346			313									0			55			291


																		PRE-STORM AVERAGES =									59.0			115.3			104.3						90.4			0.0			18.3			97.0


			NOTE:


															Nest Success


												1			Hatched																								Treatment Codes


												2			Overwashed/Drowned before hatching																		0						No treatment


						FC = False Crawl						3			Overwashed/Drowned during hatching																		1						Relocated


												4			Predation impacts																		2						Wired in place


												5			Washed away by storm																		3						Relocated and wired








Annual Report Form-2002


			2002 SEA TURTLE NESTING SUMMARY REPORT


			Pea Island National Wildlife Refuge


			Activity						Nest			FC						Treatment			Nest			Hatch			Incubation									Raw Hatch			Adjusted Hatch						Unhatched/			Live						GPS Coordinates


			#			Date			#			#			Species			(see codes)			Success			Date Start			Period			# Eggs			# Emerged			Rate (%)			Rate (%)			Infertile			Dead/Missing			From Nest			Zone			Latitude			Longitude


			1			5/26/02			PI-1						Cc			1			1			7/29/02			65			60			56			93.3			98.2			3			5			55						35 38.218			75 28.221


			2			6/3/02						FC-1			Cc																																							35 39.159			75 28.359


			3			6/4/02			PI-2						Cc			1			4			8/2/02			60			96			41			42.7			42.7			0			55			41						35 41.423			75 29.007


			4			6/4/02			PI-3						Cc			1			1			8/5/02			63			50			42			84.0			95.5			6			8			42						35 38.736			75 28.310


			5			6/17/02						FC-2			Cc																																							35 37.437			75 28.088


			6			6/18/02						FC-3			Cc																																							35 44.144			75 30.023


			7			6/18/02			PI-4						Cc			0			1			8/16/02			60			127			115			90.6			98.3			10			15			112						35 44.666			75 30.295


			8			6/18/02			PI-5						Cc			1			4									78						0.0			0.0						78			0						35 45.083			75 30.508


			9			6/28/02						FC-4			Cm																																							35 37.418			75 28.084


			10			6/28/02			PI-6						Cm			1			1			8/21/02			55			149			110			73.8			78.6			9			36			113						35 37.010			75 28.008


			11			7/2/02			PI-7						Cc			0			1									98			92			93.9			97.9			4			6			92						35 42.200			75 29.224


			12			7/2/02			PI-8						Cc			1			1			8/29/02			59			104			100			96.2			97.1			1			3			101						35 43.178			75 29.629


			13			7/8/02						FC-5			Cc																																	0						35 43.530			75 29.761


			14			7/10/02			PI-9						Cc			1			1			9/3/02			56			100			88			88.0			94.6			7			12			88						35 37.889			75 28.163


			15			7/11/02						FC-6			Cc																																	0						35 37.762			75 28.130


			16			7/11/02						FC-7			Cc																																	0						35 37.221			75 28.045


			17			7/11/02			PI-10						Cc			1			1									129			122			94.6			98.4			5			15			114						35 36.817			75 27.971


			18			7/18/02			PI-11						Cc			0			1			9/10/02			55			96			93			96.9			97.9			1			3			93						35 39.561			75 28.477


			19			7/19/02			PI-12						Cc			1			2									124			9			7.3			8.9			23			113			11						35 68.156			75 48.059


			20			7/26/02			PI-13						Cc			2			1			9/21/02			58			77			56			72.7			82.4			9			22			55						35 70.742			75 48.884


			21			7/29/02			PI-14						Cc			3			2									65			0			0.0			0.0			2			65			0						35 67.036			75 47.727


			22			8/16/02			PI-15						Cm			2			3			10/22/02			68			166			156			94.0			96.3			4			142			24						35 67.845			75 47.961


																								TOTALS						1519			1080									84			578			941


																								AVERAGE			59.9			101.3			77.1						72.4			6			38.5			52.3


																		PRE-STORM TOTALS =												990			874									55			125			865


																		PRE-STORM AVERAGES =									59			99			87						94			6			13			87


			NOTE:


															Nest Success


												1			Hatched																											Treatment Codes


												2			Overwashed/Drowned before hatching																								0			No treatment


						FC = False Crawl						3			Overwashed/Drowned during hatching																								1			Relocated


												4			Predation impacts																								2			Wired in place


												5			Washed away by storm																								3			Relocated and wired








Annual Report Form-2003


			2003 SEA TURTLE NESTING SUMMARY REPORT


			Pea Island National Wildlife Refuge


			Activity						Nest			FC						Treatment			Nest			Hatch			Incubation									Raw Hatch			Hatch						Unhatched/			Live						GPS Coordinates


			#			Date			#			#			Species			(see codes)			Success			Date Start			Period			# Eggs			# Emerged			Rate (%)			Rate (%)			Infertile			Dead/Missing			From Nest			Zone			Latitude			Longitude


			1			6/14/03						1			Unk


			2			6/14/03						2			Unk


			3			7/1/03						3			Cc																																				58			35.76765			75.51901


			4			7/7/03			1						Cc			0			3			9/11/03			67			41			40			97.6			97.6			0			1			40			68			35.62457			75.4683


			5			7/24/03			2						Cc			3			5									96			0			0.0			0.0			0			96			0			62			35.70313			75.48667


																								TOTALS						137			40									0			97			40


																								AVERAGE			67			68.5			20						48.8			0			48.5			20


			NOTE:			Approximately 50% (the top) of Nest 1 washed away during Hurricane Fabian overwash which is why numbers are low.


			NOTE:			The hatch rate is determined by subtracting the number of infertile eggs from the total number of eggs.


															Nest Success


												1			Hatched																								Treatment Codes


												2			Overwashed/Drowned before hatching																		0						No treatment


						FC = False Crawl						3			Overwashed/Drowned during hatching																		1						Relocated


												4			Predation impacts																		2						Wired in place


												5			Washed away by storm																		3						Relocated and wired








Annual Report Form-2004


			2004 SEA TURTLE NESTING SUMMARY REPORT


			Pea Island National Wildlife Refuge


			Activity						Nest			FC						Treatment			Nest			Hatch			Incubation									Raw Hatch			Adjusted Hatch						Unhatched/			Live						GPS Coordinates


			#			Date			#			#			Species			(see codes)			Success			Date Start			Period			# Eggs			# Emerged			Rate (%)			Rate (%)			Infertile			Dead/Missing			From Nest			Zone			Latitude			Longitude


			1			6/14/04						1			Cc																																				63			35.69137			75.48501


			2			6/14/04						2			Cc																																				62			35.70171			75.48624


			3			6/14/04						3			Cc																																				64			35.67946			75.47993


			4			6/24/04						4			Cc																																				61			35.71627			75.49234


			5			6/24/04						5			Cc																																				61			35.71763			75.49279


			6			6/24/04						6			Cc																																				65			35.66956			75.47688


			7			7/16/04						7			Cc																																				58			35.76693			75.51935


			8			7/20/04			1						Cm			1			2			9/21/04			64			124			88			71.0			82.2			17			41			83			65			35.6708			75.47739


																								TOTALS						124			88									17			41			83


																								AVERAGE			64			124			88						82.2			17			41			83


									NOTE:


															Nest Success


												1			Hatched																								Treatment Codes


												2			Overwashed/Drowned before hatching																		0						No treatment


						FC = False Crawl						3			Overwashed/Drowned during hatching																		1						Relocated


												4			Predation impacts																		2						Wired in place


												5			Washed away by storm																		3						Relocated and wired








Annual Report Form-2005


			2005 SEA TURTLE NESTING SUMMARY REPORT


			Pea Island National Wildlife Refuge


			Activity						Nest			FC						Treatment			Nest			Hatch			Incubation									Raw Hatch			Adjusted Hatch						Unhatched/			Live						GPS Coordinates


			#			Date			#			#			Species			(see codes)			Success			Date Start			Period			# Eggs			# Emerged			Rate (%)			Rate (%)			Infertile			Dead/Missing			From Nest			Zone			Latitude			Longitude


			1			6/3/05			1						Cc			2			1			8/3/05			62			108			102			94.4			98.1			4			6			102			67			35.63580			75.47028


			2			6/12/05			2						Cc			3			1			8/15/05			65			164			145			88.4			96.7			14			17			147			64			35.65195			75.48258


			3			7/1/05			3						Cc			3			1			8/25/05			56			91			71			78.0			85.5			8			13			78			58			35.76774			75.51957


			4			7/8/05						1			Unk																																				68			35.61737			75.46702


			5			7/8/05			4						Cc			2			1			9/4/05			59			129			120			93.0			96.8			5			28			101			66			35.64468			75.47182


			6			7/21/05			5						Cc			3			1			9/22/05			64			108			76			70.4			80.9			14			24			84			59			35.7525			75.50916


			7			7/21/05						2			Cc																																				67			35.63926			75.47066


			8			7/26/05			6						Cc			3			1			9/22/05			59			122			112			91.8			94.9			4			10			112			63			35.65381			75.47345


			9			7/31/05			7						Cc			3			1			9/26/05			58			105			49			46.7			67.1			32			56			49			61			35.72150			75.49447


			10			8/2/05			8						Cc			3			1			9/27/05			57			108			102			94.4			96.2			2			6			102			57			35.77627			75.52500


			11			8/6/05			9						Cc			1			5																														59			35.74503			75.50454


			12			8/9/05			10						Cc			3			3									93			0			0.0			0.0			32			93			0			61			35.72687			75.49720


			13			8/9/05			11						Cc			3			3			10/15/05			68			140			17			12.1			12.7			6			123			17			63			35.69235			75.48384


			14			8/9/05						3			Cm																																				66			35.64430			75.47142


			15			8/9/05						4			Cc																																				63			35.70018			75.48597


			16			8/23/05			12						Cc			3			2									104			0			0.0			0.0						104			0			66			35.64251			75.47152


																								TOTALS						1272			794									121			480			792


																								AVERAGE			60.9			115.6			72.2						66.3			12.1			43.6


																		PRE-STORM TOTALS =												935			777									83			160			775


																		PRE-STORM AVERAGES =									60			117			97						90			10			20			97


			NOTE:


															Nest Success


												1			Hatched																								Treatment Codes


												2			Overwashed/Drowned before hatching																		0						No treatment


						FC = False Crawl						3			Overwashed/Drowned during hatching																		1						Relocated


												4			Predation impacts																		2						Wired in place


												5			Washed away by storm																		3						Relocated and wired








Annual Report Form-2006


			2006 SEA TURTLE NESTING SUMMARY REPORT


			Pea Island National Wildlife Refuge


			Activity						Nest			FC						Treatment			Nest			Hatch			Incubation									Raw Hatch			Adjusted Hatch						Unhatched/			Live						GPS Coordinates


			#			Date			#			#			Species			(see codes)			Success			Date Start			Period			# Eggs			# Emerged			Rate (%)			Rate (%)			Infertile			Dead/Missing			From Nest			Zone			Latitude			Longitude


			1			6/12/06			1						Cc			0			1			8/17/06			67			95			66			69.5			88.0			20			29			66			66			35.65020			75.47261


			2			6/12/06						1			Cc																																				64			35.67823			75.47957


			3			6/16/06			2						Cc			0			1			8/18/06			64			141			131			92.9			96.3			5			10			131			64			35.68005			75.48033


			4			6/17/06			3						Cc			0			1			8/13/06			58			114			110			96.5			96.5			0			9			105			63			35.69696			75.48535


			5			6/25/06			4						Cc			1			1			8/22/06			59			117			112			95.7			96.6			1			5			112			65			35.66067			75.47476


			6			6/26/06			5						Cc			1			1			8/22/06			58			162			133			82.1			83.6			3			41			121			65			35.66575			75.47613


			7			7/6/06			6						Cc			1			1			8/26/06			52			119			86			72.3			74.8			4			36			83			63			35.69717			75.48515


			8			7/16/06						2			Cc																																				62			35.71085			75.48953


			9			7/20/06						3			Unk																																				61			35.71776			75.49289


			10			7/23/06			7						Cc			1			3			9/12/06			52			130			4			3.1			6.3			66			126			4			64			35.67279			75.47801


			11			7/23/06						4			Cc																																				58			35.75973			75.511373


			12			7/23/06						5			Cc																																				63			35.69215			75.48353


			13			7/25/06			8						Cc			1			3			9/22/06			60			148			21			14.2			15.7			14			126			22			67			35.63594			75.47020


			14			7/25/06			9						Cc			1			2			10/13/06			81			123			1			0.8			1.1			31			122			1			64			35.68147			75.48053


			15			8/8/06						6			Cc																																				68			35.61318			75.46618


			16			8/24/06			10						Cc			1			5			11/9/06			78			120			0			0.0			0.0			0			120			0			67			35.63784			75.47057


																								TOTALS						1269			664									144			624			645


																								AVERAGE			62.9			126.9			66.4						55.9			14.4			62.4			64.5


												NOTE:			PRE-STORM TOTALS =															748.0			638.0									33.0			130.0			618.0


												NOTE:			PRE-STORM AVERAGES =												59.7			124.7			106.3						89.3			5.5			21.7			103.0


			NOTE:			The hatch rate is determined by subtracting the number of infertile eggs from the total number of eggs.


															Nest Success


												1			Hatched																								Treatment Codes


												2			Overwashed/Drowned before hatching																		0						No treatment


						FC = False Crawl						3			Overwashed/Drowned during hatching																		1						Relocated


												4			Predation impacts																		2						Wired in place


												5			Washed away by storm																		3						Relocated and wired








Annual Report Form-2007


			2007 SEA TURTLE NESTING SUMMARY REPORT


			Pea Island National Wildlife Refuge


			Activity						Nest			FC						Treatment			Nest			Hatch			Incubation						# Emerged			Raw Hatch			Adjusted Hatch						Unhatched/			Live						GPS Coordinates


			#			Date			#			#			Species			(see codes)			Success			Date Start			Period			# Eggs			from shell			Rate (%)			Rate (%)			Infertile			Dead/Missing			From Nest			Zone			Latitude			Longitude


			1			6/2/07			1						Cc			3			1			7/30/07			59			114			91			79.8			79.8						25			89			63			35.68333			75.48333


			2			6/11/07			2						Cc			0			1			8/15/07			66			124			103			83.1			96.3			17			21			103			65			35.67107			75.47782


			3			6/29/07						1			Cc																																							35.63308			75.46967


			4			6/29/07						2			Cc																																							35.62574			75.46839


			5			6/30/07						3			Cc																																							35.67440			75.47864


			6			6/30/07						4			Cc																																							35.65288			75.47130


			7			6/30/07						5			Cc																																							35.64532			75.47219


			8			6/30/07						6			Unk																																							35.64338			75.47150


			9			7/1/07			3						Cc			3			1			8/23/07			54			122			73			59.8			73.7			23			51			71						35.71706			75.49282


			10			7/1/07						7			Cc																																							35.69842			75.48580


			11			7/1/07						8			Cc																																							35.69489			75.48449


			12			7/4/07						9			Cc																																							35.76624			75.51911


			13			7/5/07			4						Cc			2			1			8/27/07			54			160			156			97.5			99.4			3			20			140						35.67881			75.47985


			14			7/8/07			5						Cc			2			1			8/29/07			53			113			105			92.9			93.8			1			8			105						35.67321			75.47822


			15			7/13/07			6						Cc			2			1			9/11/07			61			85			84			98.8			98.8			0			1			84						35.67321			75.51598


			16			7/14/07			7						Cm			2			1			9/8/07			57			104			93			89.4			92.1			3			12			92						35.61709			75.46734


			17			7/15/07			8						Cc			3			1			9/4/07			52			95			90			94.7			95.7			1			5			90						35.60881			75.46540


			18			7/15/007						10			Cc																																							35.72248			75.49484


			19			7/15/07						11			Unk																																							35.73678			75.50035


			20			7/15/07						12			Cc																																							35.74339			75.50387


			21			7/15/07						13			Cc																																							35.76027			75.51455


			22			7/15/07						14			Cc																																							35.76109			75.51498


			23			7/16/07			9						Cc			2			1			9/9/07			56			95			90			94.7			96.8			2			5			90						35.76108			75.51498


			24			7/20/07			10						Cc			2			1			9/14/07			57			172			162			94.2			97.0			5			10			162						35.71001			75.48987


			25			8/1/07			11						Cc			3			1			9/25/07			56			93			70			75.3			76.9			2			24			69						35.65508			75.46921


			26			8/2/07			12						Cc			3			1			9/27/07			57			129			74			57.4			81.3			38			55			74						35.72837			75.49739


			27			8/7/07						15			Cm																																							35.73064			75.49774


			28			8/9/07			13						Cc			3			1			10/7/07			60			134			121			90.3			93.8			5			13			121						35.65514			75.47378


			29			8/9/07						16			Cc																																							35.76837			75.52045


			30			8/9/07						17			Cc																																							35.75095			75.50792


			31			8/18/07			14						Cc			2			1			10/29/07			73			115			103			89.6			94.5			6			12			103						35.66087			75.47456


																								TOTALS						1655			1415									106			262			1393


																								AVERAGE			58.2			118.2			101.1			85.5			90.7			8.2			18.7			99.5


			NOTE:			The hatch rate is determined by subtracting the number of infertile eggs from the total number of eggs.


															Nest Success


												1			Hatched																								Treatment Codes


												2			Overwashed/Drowned before hatching																		0						No treatment


						FC = False Crawl						3			Overwashed/Drowned during hatching																		1						Relocated


												4			Predation impacts																		2						Wired in place


												5			Washed away by storm																		3						Relocated and wired








Annual Report Form-2008


			2008 SEA TURTLE NESTING SUMMARY REPORT


			Pea Island National Wildlife Refuge


			Activity						Nest			FC						Treatment			Nest			Hatch			Incubation									Raw Hatch			Adjusted Hatch						Unhatched/						GPS Coordinates


			#			Date			#			#			Species			(see codes)			Success			Date Start			Period			# Eggs			# Emerged			Rate (%)			Rate (%)			Infertile			Dead/Missing			Zone			Latitude			Longitude


			1			6/3/08						1			Cc			0																														64			35.66789			75.47675


			2			6/4/08						2			Cc			0																														58			35.76478			75.51804


			3			6/5/08			1						Cc			1			1			7/30/08			56			117			52			44.4			64.2			36			65			59			35.75130			75.50857


			4			6/19/08			2						Cc			0			1			8/14/08			57			53			52			98.1			100.0			1			1			65			35.66877			75.47697


			5			6/20/08			3						Cc			1			1			8/14/08			56			122			101			82.8			85.6			4			21			64			35.67615			75.47905


			6			6/22/08			4						Cc			1			1			8/17/08			57			83			58			69.9			85.3			15			25			68			35.61637			75.46699


			7			6/22/08						3			Cc			0																														64			35.68227			75.48080


			8			6/22/08						4			Cc			0																														62			35.70297			75.48704


			9			6/22/08						5			Cc			0																														59			35.75421			75.51025


			10			6/22/08						6			Cc			0																														61			35.72448			75.49589


			11			6/22/08						7			Cc			0																														63			35.6998			75.48596


			12			6/22/08						8			Cc			0																														63			35.69676			75.48483


			13			6/22/08						9			Cc			0																														63			35.69244			75.48362


			14			6/22/08						10			Cc			0																														63			35.68792			75.48261


			15			6/22/08						11			Cc			0																														64			35.68531			75.48191


			16			6/23/08						12			Cc			0																														64			35.68531			75.48542


			17			6/25/08			5						Cc			1			1			8/18/08			55			82			65			79.3			79.3			0			17			67			35.64051			75.47286


			18			6/30/08			6						Cc			1			1			8/24/08			56			107			61			57.0			66.3			15			46			68			35.61461			75.46654


			19			6/30/08			7						Cc			0			1			8/26/08			58			130			127			97.7			98.4			1			3			60			35.74422			75.5048


			20			6/30/08			8						Cm			0			1			8/31/08			63			141			139			98.6			100.0			2			23			66			35.64381			75.4718


			21			7/2/08			9						Cc			0			1			9/1/08			62			130			128			98.5			98.5			0			2			65			35.66328			75.47551


			22			7/2/08						13			Cc																																				35.06121			75.48348


			23			7/3/08			10						Cc			1			1			8/27/08			56			91			87			95.6			96.7			1			5			62			35.70324			75.48713


			24			7/4/08						14			Cm																																	66			35.65074			75.47283


			25			7/5/08			11						Cc			1			1			8/29/08			56			155			134			86.5			88.2			3			21			67			35.62939			75.46918


			26			7/7/08			12						Cm			0			1			9/4/08			60			125			101			80.8			87.1			9			24			65			35.65784			75.47389


			27			7/9/08			13						Cc			1			1			8/31/08			54			123			98			79.7			95.1			20			25			60			35.73073			75.49807


			28			7/9/08			14						Cc			0			1			9/6/08			60			85			80			94.1			100.0			5			5			67			35.63219			75.46966


			29			7/13/08			15						Cc			1			1			9/4/08			54			120			48			40.0			68.6			50			72			64			35.68003			75.48027


			30			7/14/08			16						Cm			1			1			9/10/08			59			101			96			95.0			95.0			0			5			66			35.64112			75.47138


			31			7/18/08			17						Cc			1			1			9/8/08			53			112			105			93.8			93.8			0			7			68			35.61248			75.4664


			32			7/18/08			18						Cc			1			1			9/13/08			58			68			61			89.7			92.4			2			7			68			35.62196			75.46793


			33			7/22/08			19						Cc			0			1			9/17/08			58			96			91			94.8			94.8			0			5			67			35.63364			75.46999


			34			7/25/08			20						Cm			0			1			9/23/08			61			119			115			96.6			99.1			3			4			66			35.64401			75.4719


			35			7/26/08			21						Cc			1			1			9/18/08			55			85			78			91.8			94.0			2			7			62			35.70533			75.48772


			36			7/27/08			22						Cc			1			1			9/20/08			56			97			68			70.1			82.9			15			24			66			35.65048			75.47687


			37			8/3/08			23						Cc			0			5																											64			35.68527			75.48217


			38			8/20/08			24						Cc			1			2																											64			35.67557			75.47886


			39			8/30/08			25						Cm			1			2																											68			35.61552			75.46696


			40			9/8/08						15			Cm																																	58			35.7687			75.52062


			41			9/9/08						16			Cm																																	58			35.77243			75.52445


			42			9/9/08			26						Cm			1			2																											67			35.62701			75.46839


			40


																								TOTALS						2342			1945									184			414


																								AVERAGE			57.2727272727			106.4545454545			88.4090909091						89.3288783974			8.3636363636			18.8181818182


			NOTE:			The hatch rate is determined by subtracting the number of infertile eggs from the total number of eggs.


															Nest Success


												1			Hatched


												2			Overwashed/Drowned before hatching																								Treatment Codes


												3			Overwashed/Drowned during hatching																		0						No treatment


						FC = False Crawl						4			Predation impacts																		1						Relocated


												5			Washed away by storm																		2						Wired in place


												6			Late nest - no development																		3						Relocated and wired








Annual Report Form-2009


			2009 SEA TURTLE NESTING SUMMARY REPORT


			Pea Island National Wildlife Refuge


			Activity						Nest			FC						Treatment			Nest			Hatch			Incubation									Raw Hatch			Adjusted Hatch						Unhatched/						GPS Coordinates


			#			Date			#			#			Species			(see codes)			Success			Date Start			Period			# Eggs			# Emerged			Rate (%)			Rate (%)			Infertile			Dead/Missing			Zone			Latitude			Longitude


			1			6/16/09			1						Cc			0			1			8/17/09			63			99			51			51.5			94.4			45			48			68			35.63474			75.47003


			2			6/16/09						1			Cc																																	68			35.61632			75.46683


			3			6/18/09			2						Cc			1			1			8/16/09			60			99			74			74.7			89.2			16			25			67			35.6554			75.47356


			4			6/18/09						2			Cc																																	58			35.7728			75.52423


			5			6/21/09			3						Cc			0			1			8/21/09			62			101			97			96.0			100.0			4			4			63			35.71495			75.49166


			6			6/23/09						3			Cc																																	65			35.67878			75.4799


			7			6/26/09						4			Cc																																	60			35.7479			75.50638


			8			7/1/09			4						Cc			0						8/29/09			60			112			98			87.5			95.1			9			15			68			35.62805			75.46899


			9			7/2/09						5			Cc																																	63			35.71335			75.49119


			10			7/15/09			5						Cc			0			5																											68			35.6323			75.46974


			11			7/17/09						6			Cc																																	64			35.68905			75.48302


			12			7/17/09			6						Cc			0			5																											65			35.67902			75.47999


			13			7/20/09						7			Cc																																	62			35.73003			75.49757


			14			7/20/09						8			Cc																																	61			35.74371			75.50377


			15			8/2/09			7						Cc			1			5																											61			35.73969			75.50243


			16			8/5/09			8						Cc			0			1			10/9/09			66			108			100			92.6			96.2			4			8			67			35.645			75.47213


			17			8/9/09			9						Cc			1			1			10/12/09			65			129			97			75.2			85.8			16			32			69			65.61462			75.46656


			18			8/24/09			10						Cc			0			6																											66			65.66237			75.47547


			19


			20


			21


			22


			23


			24


			25


			26


			27


			28


			29


			30


			31


			32


			33


			34


			35


			36


			37


			38


			39


			40


																								TOTALS						648			517									94			132


																								AVERAGE			62.7			108			86.2			79.6			93.5			15.7			22.0


			NOTE:			The hatch rate is determined by subtracting the number of infertile eggs from the total number of eggs.


															Nest Success


												1			Hatched


												2			Overwashed/Drowned before hatching																								Treatment Codes


												3			Overwashed/Drowned during hatching																		0						No treatment


						FC = False Crawl						4			Predation impacts																		1						Relocated


												5			Washed away by storm																		2						Wired in place


												6			Late nest - no development																		3						Relocated and wired








Annual Report Form-2010


			2010 SEA TURTLE NESTING SUMMARY REPORT


			Pea Island National Wildlife Refuge


			Activity						Nest			FC						Treatment			Nest			Hatch			Incubation									Raw Hatch			Adjusted Hatch						Unhatched/						GPS Coordinates


			#			Date			#			#			Species			(see codes)			Success			Date Start			Period			# Eggs			# Emerged			Rate (%)			Rate (%)			Infertile			Dead/Missing			Zone			Latitude			Longitude


			1																								1												0.0


			2																								1												0.0


			3																								1												0.0


			4																								1												0.0


			5																								1												0.0


			6																								1												0.0


			7																								1												0.0


			8																								1												0.0


			9																								1												0.0


			10																								1												0.0


			11																								1												0.0


			12																								1												0.0


			13																								1												0.0


			14																								1												0.0


			15																								1												0.0


			16																								1												0.0


			17																								1												0.0


			18																								1												0.0


			19																								1												0.0


			20																								1												0.0


			21																								1												0.0


			22																								1												0.0


			23																								1												0.0


			24																								1												0.0


			25																								1												0.0


			26																								1												0.0


			27																								1												0.0


			28																								1												0.0


			29																								1												0.0


			30																								1												0.0


			31																								1												0.0


			32																								1												0.0


			33																								1												0.0


			34																								1												0.0


			35																								1												0.0


			36																								1												0.0


			37																								1												0.0


			38																								1												0.0


			39																								1												0.0


			40																								1												0.0


																								TOTALS						0			0									0			0


																								AVERAGE			1			0			0						0			0			0


			NOTE:			The hatch rate is determined by subtracting the number of infertile eggs from the total number of eggs.


												Nest Success


												1			Hatched


												2			Overwashed/Drowned before hatching																								Treatment Codes


												3			Overwashed/Drowned during hatching																		0						No treatment


						FC = False Crawl						4			Predation impacts																		1						Relocated


												5			Washed away by storm																		2						Wired in place


												6			Late nest - no development																		3						Relocated and wired








Cumulative Nest Report


			CUMULATIVE SEA TURTLE NESTING SUMMARY REPORT


			Pea Island National Wildlife Refuge


																														# Nests Lost/Impacted						Overall												Pre-Storm																		Pre-storm


						#			#			# of Nests by Species									Treatment						Average			Storms, Inundation			Predation			Total			Total			Raw Hatch			Adjusted Hatch			Hatchable			Hatchable			Raw Hatch			Adjusted Hatch			Total Unhatched			Total			Total			Live


			Year			Nests			FC			Cc			Cm			Other			# Relocated			# Left			Incubation									# Eggs			# Emerged			Rate (%)			Rate (%)			# Eggs			# Emerged			Rate (%)			Rate (%)			Dead/Missing			Infertile			Infertile			From Nest


			1994			42			41			42			0			0			40			2			59.7			22			0			4768			1960			41.1			41.1			4768			1960			41.1			41.1			2690									2078


			1995			25			5			25			0			0			25			0			59.5			15			0			2478			927			37.4			38.1			740			691			93.4			99.0			1759			48			42			719


			1996			8			15			8			0			0			8			0			63.6			0			0			938			575			61.3			70.7			813			575			70.7			83.6			363			125			125			575


			1997			6			4			6			0			0			4			2			58.3			1			0			783			464			59.3			87.5			524			425			81.1			92.0			324			253			62			459


			1998			11			5			11			0			0			7			4			57.8			2			0			1181			833			70.5			70.5			1049			833			79.4			79.4			361									820


			1999			14			10			14			0			0			12			2			61.0			9			0			1618			705			43.6			44.2			622			580			93.2			97.0			904			24			24			714


			2000			14			13			11			3			0			5			9			67.1			4			0			1591			866			54.4			60.3			1040			840			80.8			88.5			727			154			91			864


			2001			6			0			6			0			0			6			0			59.0			3			0			647			361			55.8			55.8			346			313			90.5			90.5			351									296


			2002			15			7			13			2			0			10			5			59.9			3			2			1519			1080			71.1			75.3			990			874			88.3			88.8			578			84			6			941


			2003			2			3			2			0			0			1			1			67.0			2			0			137			40			29.2			29.2			41			40			97.6			97.6			97			0						40


			2004			1			7			0			1			0			1			0			64.0			1			0			124			88			71.0			82.2			124			88			71.0			71.0			41			17						83


			2005			12			4			12			0			0			10			2			60.9			4			0			1272			794			62.4			69.0			935			777			83.1			91.2			480			121			83			792


			2006			10			6			10			0			0			7			3			59.7			4			0			1269			664			52.3			59.0			748			638			85.3			89.2			624			144			33			645


			2007			14			17			13			1			0			6			8			58.2			0			0			1655			1415			85.5			91.3			1655			1415			85.5			85.5			262			106						1393


			2008			26			16			20			6			0			17			9			57.3			4			0			2342			1947			83.1			90.2															414			184						1928


			2009			10			8			10			0			0			3			7			62.7			3			0			648			517			79.8			93.3			648			517			79.8			93.3			132			94			94			516


			2010																																																																		0


			2011																																																																		0


			2012																																																																		0


			2013																																																																		0


			2014


			Totals			216			161			203			13			0			162			54												22970			13236									15043			10566									10107			1354						12863


			AVERAGES			13.5			10.1																		61.0																		66.1			1002.9			704.4						85.8			631.7			104.2						643.2


			NOTES:			1.  Raw Hatch Rate is determined by comparing the known number of turtles emerging from the shell to total eggs.  Adjusted hatch rate is determined by subtracting infertile eggs from hatchable eggs for the denominator and hatchable


						eggs as the numerator.  Also, adjusted hatch rate deletes nests with severe impacts from overwash, storm, or significant predation events.


						2.  Number of nests impacted due to storms, inundation, and predation is based upon documentation of the event resulting in raw hatch rates of less than 50%.  Some nests were completely washed away and some were inundated for multiple days during


						incubation.  Egg predation by ghost crabs was not included where only a few eggs (<10) were involved.


						3.  Nest excavations were not done during the 1994 nesting season.  In the absence of data, raw and adjusted hatch rates are the same.


						4.  During 1995 Hurricane Felix severely impacted nest success by keeping the beach flooded for several days.


						5.  Nests 6 - 14 were washed away during Hurricane Dennis in 1999


						6.  During 2001 three nests were drowned or partially drowned due to high tides over a period of several days.


						7.  In 2002 three nests were drowned or partially drowned due to high tides over a period of several days.  One nest was lost due to unknown predation and one nest was severely impacted by a canid - either a small dog or fox.


						8.  During the 2003 season, we determined that about the top 50% of Nest 1 and all of Nest 2 were washed away due to high tides from Hurricane


						Fabian.  Consequently, hatchable eggs and hatchable emergence numbers are low.


						9.  During 2005 four nests were drowned or partially drowned due to high tides over a period of several days.


						10.  Four nests were washed away by storms in 2006.  Eggs and hatchlings from these nests were not included in the total and averages


						11.  2007 was a good year.  14 nests and no storms.  Only one nest was overwashed for any length of time and it hatched


																																																			Treatment Codes


																																																			0			No treatment


																																																			1			Relocated


																																																			2			Wired in place


																																																			3			Relocated and wired








Long-Term Nesting Activity


			CUMULATIVE SEA TURTLE NESTING SUMMARY REPORT


			Pea Island National Wildlife Refuge


												Overall


						#			#			Total			Total			Raw Hatch			Total Unhatched			Total			Live


			Year			Nests			FC			# Eggs			# Emerged			Rate (%)			Dead/Missing			Infertile			From Nest			Comments


			1971			1			1


			1972			9			17																					See Note 1 below


			1973			5			7


			1974			2			9


			1975			7			9						3090												3090


			1976			4			6


			1977			3			1


			1978			7						792			433			54.7									433			1 nest w/159 eggs washed away


			1979			10						890			632			71.0


			1980			12						1195			538			45.0


			1981			16						1834			801			43.7


			1982			14						1542			889			57.7


			1983			16						1838			1255			68.3


			1984			8						868			505			58.2


			1985			18			0			1149			484			42.1			665						484


			1986			11			0			836			601			71.9			235						601


			1987			12			1																					Data Problems


			1988			12			2			1003			776			77.4			227						776


			1989			15			0			1236			291			23.5			945						291


			1990			16			1			1791			1231			68.7			560						1231


			1991			26			3			2793			2256			80.8			537						2256


			1992			11			3			1317			812			61.7			505						812


			1993			4			2			212			134			63.2			78						134


			1994			42			41			4768			1960			41.1			2690						2078


			1995			25			5			2478			927			37.4			1759			48			719


			1996			8			15			938			575			61.3			363			125			575


			1997			6			4			783			464			59.3			324			253			459


			1998			11			5			1181			833			70.5			361						820


			1999			14			10			1618			705			43.6			904			24			714


			2000			14			13			1591			866			54.4			727			154			864


			2001			6			0			647			361			55.8			351						296


			2002			15			7			1519			1080			71.1			578			84			941


			2003			2			3			137			40			29.2			97			0			40


			2004			1			7			124			88			71.0			41			17			83


			2005			12			4			1272			794			62.4			480			121			792


			2006			10			6			1269			664			52.3			624			144			645


			2007			14			17			1655			1415			85.5			262			106			1393


			2008			26			16			2342			1945			83.0			414			184			1928


			2009			10			8			457			329			72.0			72			56			385


			2010																								0


			2011																								0


			2012																								0


			2013																								0


			2014


			Totals			417			173			41283			24251						13799			1316			19317


			AVERAGES			13.5			6.9			1376.1			808.4			59.4			575.0			101.2			689.9


			Note 1:			FC # is an estimate for 1972.  During the time period from 1972 -1975, 41 nests produced 3,090 hatchlings


						that were released to the ocean.


			Note 2:			Data are not available for empty cells.













