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INTRODUCTION

On April 22, 2010 the Mississippi Canyon 252 oil spill began.  Injury to wildlife is one of the concerns related to this spill.  At least 30 state wildlife refuges, National Wildlife Refuges and National Parks, occur in the area potentially threatened by the oil.  Seabirds, colonial waterbirds, coastal marsh birds, and shorebirds are particularly susceptible to impacts from the oil.  
Obviously mortality of birds occurs from causes other than oil spills and this is referred to as “background” mortality.  It is important to estimate this rate because the background mortality ultimately needs to be separated from spill-caused mortality.  One approach to estimating background is to sample beaches for carcasses before effects of oil are detected.  This plan proposes using beaches on National Wildlife Refuges in the region to begin to gather this information.  Methods will be the same as those used eventually to determine the number of oiled carcasses. The rationale follows:
A major objective of the pre-assessment phase of Natural Resources Damage Assessment is to document which species have been oiled. When this is accomplished in a systematic way, it can provide a basis for ultimately estimating the extent of the injury to the resources including the number of birds killed (e.g, Piatt et al. 1990, Wells et al. 1995, Parish and Boersma 1995, Piatt and Ford 1996).  Wildlife mortality from oil spills is usually estimated from pre- and post-spill population surveys (where these data are available) and from counts of dead animals (Piatt and Ford 1996).  Counts of dead animals underestimate actual mortality (e.g. Piatt and Ford 1996) because not all animals that are killed by the oil come ashore.  Some sink (Wiese 2003), some wash out to sea, and others are scavenged while still in the water.  A proportion of those that come ashore are removed by scavengers or wash back out to sea before they are observed (Van Pelt and Piatt 1995, Ford and Zafante 2009, Fowler and Flint 1997, Byrd et al. 2009), and observers fail to see some of the carcasses that are present because they are concealed by the oil, blend in with the background, or are covered by sand or snow (Fowler and Flint 1997).  Furthermore, some carcasses on beaches are animals that died of causes other than oil, and it is important to try to determine that portion of the total mortality.
Specifically the objectives of this plan are to:

1.  Estimate the number of carcasses of various species washing ashore on refuges and parks. 

2.  Estimate rates of scavenging and rewash of carcasses (i.e., carcass persistence rates)
3.  Estimate the detection probability of carcasses on beaches. 

STUDY AREA

Selected National Wildlife Refuges (e.g., Breton, Grand Bay, Bon Secour, St. Vincent, Egmont Key, Cedar Key, Key Deer, Key West, Pine Island, Great White Heron, Key West, Mach Pass, Lower Suwannee, Ten Thousand Islands, Ding Darling). The same approach could be used on other areas such as state wildlife refuges and national parks.  
STUDY DESIGN FOR CARCASS SURVEYS

Sampling Universe.—For background mortality and for oil spill injury, National Wildlife Refuges and cooperating refuges and parks are considered the sampling universe.  Sample beaches will be selected within the conservation estate (i.e., lands within state and national conservation networks that participate in the project.  This can be expanded to include a random sample of all of the beaches within the affected spill area. 

Target Population.—All species of birds that occur in the vicinity of the oil spill would potentially be found on beaches.  Specifically all dead birds would be recorded on each beach surveyed.

Sample Units.-- Sample units are distinct segments of beach (areas of the coastline that can be searched by a survey crew which are either entire barrier islands or beach lengths at least 1 km but not more than 2 km long).  

Stratification.— Post stratification will be considered after evaluating difference among types of beaches and geographic locations.  
Sample Selection.— Sample beaches will be randomly selected within the area identified as part of the sampling universe.  
Sample Size.— Ideally at least 60 beach sample units will be selected for survey within the sampling universe to allow for post stratification if obvious strata emerge. Each segment will be physically marked at the ends with a wooden or other stake that will make relocation of end points more efficient.   
Data Collection.—Crews of two will search sample beaches from the wrack line (high-high tide line) to the water by zig-zagging to get complete coverage (if carcasses are found above the wrack line they can be collected, but not counted as if they are in the sample unit—just note in comments on the form that they were out of the plot).   Each carcass will be identified to species if possible, described as specified on the attached form (Attachment 1), and bagged with other carcasses from the particularly beach (be sure to label the bag with location and date).  Initially selected beaches would be surveyed every other day but carcass persistence studies (see below) might serve to modify the sampling schedule to less frequent.  
Data Analysis.—Data would be analyzed with the Beach Bird Model.

CARCASS PERSISTENCE EXPERIMENT 
The persistence of carcasses once they wash onto a beach will be evaluated by either marking and leaving a sample of marked carcasses or by placing carcasses on beaches.

Timing of Experiment.—Carcasses for this study must be obtained either from current background mortality studies, from rehab centers, or stored frozen specimens before the study can begin.  Therefore, this study  will be initiated after the material is accumulated.  
Site Selection.—Study sites (at least enough to represent various types of scavenger populations–for example the presence or absence of scavenging mammals) should be randomly chosen from the sample of beaches selected above.  The number of beaches and replicate trials will be based on the number of carcasses available, but should be spaced through the period when mortality is occurring from the spill and across the geographic extent of the affected areas. If available, the same species found in the spill area will be used in the persistence study.     

Sample Size.—Ideally, carcasses in each of three size classes (e.g., shorebird and small seabirds, medium seabird and ducks, large waders and seabirds) should be deployed in densities similar to what is being found on beaches in recent surveys.   The total number of marked and tracked persistence study carcasses would ideally be maintained throughout the course of the study through supplementation of fresh carcasses for those removed by natural causes (rewash, scavenging).   

Carcass Placement.--Carcasses used in the persistence study will be uniquely marked and placed on beaches scattered from just above the water line to the high-high tide line.  Each carcass would have a numbered small board or plywood piece placed under it.  This will be used to separate rewashed carcasses from those removed by scavengers.

Data Collection.—Beaches with carcasses should be checked daily for at least 10 days in the same manner as specified above.   Results can be recorded on the persistence form (see Attachment 2).  
Data Analysis.—Maximum likelihood estimates of daily survival rates will be calculated in a manner similar to that used by Byrd et al. 2009.
Detection Probability (Searcher Efficiency) Study
 Beaches will be survey on foot, by four wheeler, and possibly by helicopter.  Crews using these different approaches likely will detect different proportions of carcasses so searcher efficiency will be estimated for each type.  Because there may not be very many carcasses on beaches prior to spill effects, the searcher efficiency will be estimated by the following method.  Another method than can be used if more carcasses are present is described in Appendix 3.

Timing of Experiment.—After beach surveys are underway, searcher efficiency will be studied for a sample of crews searching beaches on foot, on four wheelers, and any additional methods used by shoreline carcass surveyors.     
Sample Units.—Beaches within the larger sample selected for carcass surveys.  

Carcass Placement.—A person who is not part of the beach survey crews will place whole and partially-scavenged bird carcasses of different sizes on selected beaches just before beach crews conduct a survey.  Beach survey crews would not know when and where this will happen.  The number of carcasses will be decided after initial data from beach searches are evaluated.  The carcasses should be placed randomly along sample beaches at densities like those that are being found naturally.  

Data Collection.—Beach searchers should conduct normal surveys and the data forms will be compared with known numbers of carcasses.  

Data Analysis.—A straightforward calculation of the proportion of carcasses found on single passes along beach transects where a known number of carcasses had been deposited will be used to estimate average detection for each type of beach survey (i.e., on foot, on four-wheelers, or other modes of conveyance). 
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Approval of this work plan is for the purposes of obtaining data for the Natural Resources Damage Assessment.  Parties each reserve its right to produce its own independent interpretation and analysis of any data collected pursuant to this work plan.

Appendix 1.  Beach Survey Forms
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Figure 1.1.  Example of a beach shown inside non-parallel lines with carcasses (circles).  Each carcass would have a unique ID# from the particular beach and day. A sample form is attached showing examples of data for each carcass.  

Figure 1.2.  Example of beach survey form filled out from example of beach .

	Beach Survey 

Data Form 
	Date: 
	Surveyors: 
	Page:

	
	Time:
	
	

	Location:
	Beach: 
	Length:         Width:

	Recent Wind Sp/Dir:
	Beach type:

	Beach backing:
	Beach orientation:

	Start Time:                  GPS:                                Stop Time:               GPS:

	Comments:

	


	Species
	Cond-ition
	Oil
	Scav-enging
	Breast
	ID

#
	Notes

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


BEACH SURVEYS 2005 (back page)

	Condition codes: 

‘A’= fresh specimen (possibly still damp, eyes still intact, dead less

than a day). 

‘B’= dead less than a week (somewhat dessicated, eyeballs present but sunken, perhaps partially buried by sand/debris, but body still limp and flexible).

‘C’=week to a month old (dessicated, body rigid, eyeballs gone or sunken and completely hardened, parts missing). 

‘D’=very old (more than a month, completely dessicated, brittle, may be just parts like wings and breastbone only). 
	Deliver to: U.S Fish and Wildlife Service representative in Environment Unit at Incident Command



	
	Degree of oiling codes: 
0=no obvious oil on body. 

1=light spots of oil.

2=moderate patches over body.

3=heavily oiled all over.

	Breast emaciation codes (for birds in condition A or B only):

To assess whether birds were starving or not, feel the breast muscles. 

L=Lifeboat (normal):  the breast is rounded like a lifeboat and you can barely feel the keel of the breastbone. 

R=Roof (slightly emaciated): the breast slopes evenly away from an obvious keel like the roof of a house. 
S=Sailboat (very emaciated): the breast is concave inwards from a sharply defined keel like the hull of a sailboat.
	Degree of scavenging codes: 

0=no evidence of scavenging. 

1=light scavenging (skin broken, some guts removed). 

2=heavy scavenging (guts completely eviscerated, breast meat consumed).  



	Beach types: sandy, gravel, cobble, boulder, rock platform.

Type of habitat backing the beach: bluff/cliff, sand dunes, marsh, mud flat, forest, urban.

	General Notes: For example, you could note how many eagles you see in the vicinity of your study beaches; note observations of actual predation; note tracks of mammalian predators on beaches (fox, mink, bears, etc.); how many live seabirds are seen on inshore waters; how many of those appear to be lethargic or sickly; evidence of other unusual mortality (e.g., fish, urchins or bivalves) or ocean conditions (plankton bloom, water temperatures, recent storms, etc.).  


Appendix 2.  Carcass persistence protocol for deploying salvaged specimens.
Samples of specimens (an even mix of various sizes—Small, Medium, and Large---of carcasses based on availability) will be distributed on selected beaches in an array that simulates the range of locations relative to the high-high tide line that carcasses would normally be initially deposited (see below)
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Figure 2.1. Example of different sized carcasses deployed on a sample beach.
An example of this approach is specified in Ford and Zafante (2009): “We set out 25 carcasses at each of the 10 sites, for a total sample size of 250 carcasses. Each carcass was placed between 0 m and 200 m from the previous carcass, based on a uniform random distribution, so that the mean distance between carcasses was 100 m…Carcasses were placed in randomized locations between the wrack line and the top of the beach. In a few cases in which waves came all the way to the base of the low sandy bluffs that formed the beach back, we placed carcasses on the bluff face or on the bluff top so that they would be beyond the reach of the tide. To avoid providing accidental cues to the scavengers, we set out carcasses during a rising tide, walking below the wrack line whenever possible so that any tracks would be washed away by the waves. The total length of all study beaches was about 25 km.
	Beach Survey 

Data Form (Persistence) 
	
	Surveyors: 
	Page:

	
	
	
	

	Location:
	Beach: 
	Length:         Width:

	Recent Wind Sp/Dir:
	Beach type:

	
	Beach orientation: H, M, L

	Start Time:                  GPS:                                Stop Time:               GPS:

	Comments:

	Carcass #     Board #    Date 1*    Date 2     Date 3     Date 4     Date 5    Date 6      Date 7     Date 8

	

	

	

	

	

	

	

	

	

	

	

	


*Record whether the carcass and board are still present

Appendix 3.  Detection Rates (using carcasses washing up on beaches)
Usually some carcasses will be missed during beach searches and it is important to estimate the average detection rate to extrapolate for total carcasses.  Therefore, at least once each on stretches of sand beach and other substrates with carcasses (doesn’t have to be the entire length of a beach but should include water to high-high tide line on the stretch selected) one team (or one observer if only 2 people are in the search team) would search the stretch while the other is not looking.  The first team or observer subtly marks each carcass they find (e.g., with a small tag underneath the carcass or with a GPS). Then the second team or observer searches the stretch and marks each carcass they find.  Following the search by the second team or observer, both teams or observers go back over the stretch together and record for each carcass whether it was: 1.  Marked by the first observer only, 2.  Marked by the second observer only, 3.  Marked by both observers,  4.  Marked by neither observer but found after the initial searches.  Data for carcasses would be recorded normally on beach survey forms but the results of the detection rate study would be attached.

An example follows:
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Marked by the first team or observer (1) only:  = 2

Marked by the second team or observer (2) only = 1

Marked by (b)oth teams or observers = 6

Marked by (n)either team or observer but found after the initial searches = 1
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