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ABSTRACT

The bog copper butterfly (Lycaena epixanthe) (Lepidoptera: Lycaenidae)
inhabits patchily distributed open peatlands throughout the northeastern United States
and southeastern Canada. To examine the relationship between habitat patch geometry
and occupancy by L. epixanthe in southern Rhode Island, I surveyed 37 apparently
suitable bogs and fens for adult butterflies, and measured various aspects of habitat
quality related to patch size and isolation. Host plant patch size, size of the nearest
occupied host plant patch, and distance to the nearest occupied host plant patch
contributed significantly to the discrimination of occupied from unoccupied sites.
During the two-year study period, I recorded deterministic and stochastic extinctions as
well as colonizations of vacant patches: these observations suggest a metapopulation

structure for L. epixanthe in the study area.
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PREFACE
This study reflects a growing personal interest in both entomology and
metapopulation dynamics. It is my hope that any conclusions generated from my work
will be applied to the conservation of our native insects, increasingly threatened by
popular prejudice, uninformed neglect, and the unabated destruction of natural habitats.
This document will be submitted for publication in Conservation Biology, and

thus is written in a manuscript format suitable for that journal.
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Table 1. Spearman rank correlations among habitat and landscape characteristics at host plant patches.

Total area Total area
Area of Distance to Total area Total area Area of Distance to of occupied of occupied
nearest nearest of patches of patches nearest nearest patches patches
patch patch within 500 m within 1000 m occupied patch occupied patch within 500 m within 1000 m
Patch area -0.13 0.08 -0.07 -0.19 -0.26 0.16 -0.09 -0.20
Area of -0.18 0.40* 0.47%* 0.25 -0.39% 0.43%* 0.43%*
nearest
patch
Distance to -- -0, 73%%% -0, 64%x* 0.02 0.56%** R A -0.46%*
nearest
patch
Total area - 0.g2x*x* -0.01 NN Yiddd 0.92%%* 0.78%%*
of patches
within 500 m
Total area -0.02 -0.p1%F* 0.78%** 0.83%x*
of patches
within 1000 m
Area of -- 0.06 0.02 -0.09
nearest
occupied patch
Distance to -0, 84xwx -0.85%**
nearest
occupied patch
Total area - 0.89***
of occupied
patches

within 500 m

*p<(.05. **p<0.01. ***p<( 001





















Figure 3. Incidence function of occupancy rare versus host plant patch area. The total

number of patches in each size class is indicated at the top of each column.
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Figure 4. Relationship of host plant patch area and isolation to occupancy by Lycaena
epixanthe. Isolation is defined as the distance to the nearest occupied host plant patch.
Filled circles represent patches occupied in 1994; empty circles represent patches
vacant in 1994. The method used to calculate the line separating occupied and

unoccupied sites is described in the text.
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Appendix: Raw data*

ne pr bgar crar nrbga  nrbgds bgar5  tgarld nrocbgar nrocbgds ocbgar5 ocbgarli  nrcrar  nrcrds crars  crarll nroccrar arcccrds  occrars occrarl0
1y 1854 114 2557 643 0 2557 29744 1874 0 363 671 0 363 23964 1944 Q Q
2n 2557 363 1854 654 0 1854 1854 654 0 1854 114 666 0 114 114 666 0 114
3n 9969 968 2179 1140 0 0 2179 1140 0 2179 1140 0 0 2179 1140 0 0
4 n 5014 397 735 939 0 735 15490 1731 0 0 199 98? 0 199 4142 1815 0 0
5n 735 199 5014 939 0 5014 15490 1393 0 0 397 976 0 397 4142 1474 0 0
6y 15490 4142 735 1413 1] 0 1854 2177 0 0 199 1474 0 0 114 2212 0 0
7y 4520 1739 2696 793 0 2696 25064 1176 0 0 133 894 0 133 7612 1239 0 0
8y 2553 1817 15800 125 17207 17207 1407 308 1497 1407 365 350 1188 1188 365 350 365 365
9n 15800 823 2553 125 3960 11052 2553 125 3960 3960 365 288 2182 2182 365 288 2182 2182
10 y 1001 628 1849 94 1849 1849 1849 94 1849 1849 1173 100 1173 1173 1173 100 1173 1173
11y 1407 365 15800 226 18353 18353 2553 308 2553 2553 823 287 2640 2640 1817 350 1817 1817
12n 7092 1486 3264 302 2520 19389 1407 1299 0 0 1154 489 1154 1494 365 1333 0 0
13n 2520 1154 1069 36 8161 8161 1407 1873 0 0 340 45 1826 1826 1817 1892 0 0
14 n 1069 340 2520 36 2520 9612 1407 1981 0 0 1154 45 1154 2640 1817 1994 0 0
15 y 3693 2941 8065 61 98915 98915 8065 61 98915 98915 398 90 69099 69099 398 90 69099 69099
16y 8065 398 3693 61 94543 94543 3693 61 94543 94543 2941 90 71642 71642 2941 90 71642 71642
17 y 90850 68701 8065 166 11758 11758 8065 166 11758 11758 398 191 3339 3339 398 191 3339 3339
18y 29744 23964 1770 34 1770 1770 1854 1892 0 492 46 492 492 114 1963
19 n 1770 492 29744 34 29744 29744 29744 34 29744 29744 23964 46 23964 23964 23964 46 23964 23964
20y 57177 2634 1838 94 7157 7157 1838 94 7157 7157 1091 130 201 2019 1091 130 2019 2019
21y 1838 1091 5177 94 11096 11673 5777 94 11096 11096 2634 130 3562 3767 2634 130 3562 3562
22y 5319 928 1838 417 7615 11317 1838 417 7615 10740 1091 419 3725 6461 1091 419 3725 6256
23y 3125 2531 5319 569 0 5896 5319 569 0 5319 928 563 1133 928 563 0 928
24 n 14938 5078 3161 840 ] 3161 2553 3619 Q 3161 840 0 36l 1817 3626 0 0
25y 6503 2105 553 36 553 553 90850 1123 0 240 47 240 240 68701 1160
26n 553 240 6503 36 6503 6503 6503 36 6503 6503 2105 42 2105 2105 2105 42 2105 2105
27y 9100 4526 577 927 577 3125 1221 0 205 927 205 2531 1221
28 n 577 205 5319 672 0 19382 5319 672 0 19382 928 672 9076 928 672 0 9076
29 y 25064 7612 3183 198 5879 5879 3183 198 3183 3183 1779 207 1912 1912 1779 207 1779 1779
30y 3183 1779 25064 198 25064 27760 25064 198 25064 25064 7612 207 7612 7745 7612 207 7612 7612
31y 9034 1705 90850 1069 Q Q 90850 1069 Q 0 7612 1081 0 0 7612 1081 0 0
3Ry 7610 3746 1770 2432 0 0 29744 2432 0 492 2541 0 0 23964 2469 0 0
By 9107 992 1849 1000 0 1849 1849 1000 0 1849 1173 1000 Q 1173 173 1000 0 1173
3y 22245 7148 695 1389 0 0 4520 2187 0 514 1416 0 0 1739 2209 0 0
35 n 695 514 9107 1216 0 0 9107 1216 0 0 992 1258 0 0 992 1258 Q 0
36y 1849 1173 1001 94 1001 10108 1001 94 1001 10108 628 100 628 1620 628 100 628 1620
37 n 2696 133 25064 321 25064 32767 25064 321 25064 32767 7612 327 7612 11130 7612 327 7612 11130

* AY) area measurements are in m': all distance measurements are in m.

no = site number: pr = present: bgar = bog area: crar = cranberry patch area: nrbgar = drea of nearest bog: nrbgds = distance to nearest bog: bgar5 = total area of bogs within 500 m: bgarlQ =
total area of bogs within 1000 m: nrocbgar = area of nearest occupied bog: nrocbgds = distance to nearest occupred bog: ocbgar5 = total area of occupied bogs within 500 m: ocbgarld = total
area of occupied bogs within 1000 m; nrcrar = area of nearest cranberry patch: nrcrds = distance to nearest cranberry patch: crarb = total area of cranberry patches within 500 m; crarl0 =
total area of cranberry patches within 1000 m: nroccrar = area of nearest occupied cranberry patch: nroccrds = distance to nearest occupred cranberry patch: occrarb = total area of occupied
cranberry patches within 500 m, occrarl0 = total area of occupted cranberry patches within 1000 m.
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