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Title: MO2D01-C: Comparing the Lincoln-Peterson and Schnabel methods for estimating population sizes of Hog Island boa constrictors.
Keywords: Endemism; biodiversity hotspots; isolation; conservation; human impact; mark-recapture; sampling; survey techniques
Skills: Analysis of figures and continuous prose answer.
___________________________________________________________________________ Boa constrictor imperator is a species of boa constrictor that is endemic to the Cayos Cochinos (Hog) islands, which are located off the northern coast of Honduras. In the late 1970s and 1980s the population was decimated by the pet trade (pink boa constrictors were popular) and no specimens were located for many years on the islands. In 1993 the area was declared a protected area and in 2004 a long-term mark-recapture study was initiated to estimate population sizes. Small populations were detected using two different methods and the results were used to determine the effectiveness of current conservation management.
Visual encounter surveys (VES), lasting an average of 1-2 hours, were conducted on the island of Cayo Cochino Pequeño. The boas were captured by hand and placed in a cloth snake bag before being taken back to the field station to be marked with a Passive Integrated Transponder (PIT) tag (11 x 3mm). The unique ten-digit identification code was recorded before individuals were released at the exact point of capture. Care was taken to ensure that all individuals were returned within 48 hours of initial capture. 
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(a) PIT tag and injector, (b) PIT tag being injected, (c) Biomark PIT tag scanner

There are two mark-release-recapture methods that can be used to estimate population sizes; Lincoln-Peterson and Schnabel. The Lincoln-Peterson method assumes that researchers only have two sampling opportunities over a two-year period, whereas the Schnabel method is preferred when three or more sampling opportunities are available. This mini-task involves analysing a dataset that was collected over a three-year period. 

Both methods assume that the populations of interest are ‘closed’, which means that we would not expect there to be any animals entering or leaving the population between sampling events. Animals can enter or leave a population through immigration, emigration, birth or death, so when we are analysing populations using Lincoln-Peterson and Schnabel methods we are assuming that these demographic processes are not occurring between sampling events. This study involves looking at a small, isolated island population, therefore the assumption that there was no immigration or emigration is valid. Assuming a lack of births and deaths is more problematic but for the purposes of this exercise it is an assumption that we will make.

It is possible to estimate the size of ‘open’ populations by taking into account migration, births and deaths, however, the methods required are more complex and will not be considered here.

· The Schnabel method, using the three-year dataset, gives a population estimate of 1,062 boas.
· The Lincoln-Peterson method, using a two-year dataset, gives a population of 938 boas.

Tasks and questions:
1) What is the % difference in population estimate between the two methods? 
2) What does this suggest about the Lincoln-Peterson method?
3) What is the advantage of each method?
a. Schnabel method?
b. Lincoln-Peterson method? 
4) Describe how you might set up a research programme with the ultimate aim of putting in place up a conservation management programme to protect these boas. 
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