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Title: MO2D01-B: Using the Schnabel method to estimate population sizes of Hog Island boa constrictors.
Keywords: Endemism; biodiversity hotspots; isolation; conservation; human impact; mark-recapture; sampling; survey techniques
Mathematical skills: Simple calculations and substituting numerical values.
___________________________________________________________________________ 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 main mark-release-recapture methods, but they both rely on the same basic principles and provide researchers with an estimate of the number of individuals found within the population of interest. This mini-task concerns the Schnabel method:

1. Capture as many individuals as you can in the prearranged sampling period and mark them in a way to allow for easy identification. Make sure to mark them in a manner that will not harm them or change their behaviour.
2. Release all marked individuals and leave the population to resettle for a predetermined period of time.
3. Repeat the initial sampling effort. Some individuals you capture will be new to the study whilst others will be marked. Using the ratio of marked individuals to unmarked (new) individuals in your subsequent samples, it is possible to estimate the overall population size.
4. Unlike the Lincoln-Peterson method, the Schnabel method can be used when researchers have more than two sampling opportunities, e.g. if you have a dataset of three or more years.
5. Like the Lincoln-Peterson method, the Schnabel method relies on the assumption that the population is ‘closed’ population, which means that we would not expect there to be any animals entering or leaving the population between sampling events.

[bookmark: _GoBack]Task:  Use the information below to estimate the population of Hog Island Boas.
The data: 

	Total Captures Year One
	76

	Total Captures Year Two
	121

	Total Captures Year Three
	178

	Total Recaptures Year One
	0

	Total Recaptures Year Two
	10

	Total Recaptures Year Three
	30

	Total Unmarked Year One
	76

	Total Unmarked Year Two
	111

	Total Unmarked Year Three
	148









Schnabel formula:


where…

Ct = Total number of captures in a given year
Rt = Total number of recaptures in a given year
Ut = Total number of unmarked (new) individuals in a given year
Mt = Total number of marked individuals in the population immediately prior to a given year
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