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ABSTRACT

Data on plants from five groups of remnant prairies and forests in the
prairie-forest ecotone of the midwestern United Siates show that: (1)
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to conserve the most herb and shrub species. Specifically, we ask two
questions. First, is species richness greater in a single large refuge or in an
archipelago of small ones, where total area of the archipelago equals area
of the large refuge ? Second, how are individual species distributed among
remnants of different sizes? To this end we examine five data sets:
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épecies of 56 prairie remnants in lowa and Minnesota (Glass,
1981).
(2) The 152 herb and shrub species of 15 prairie remnants in Illinois
(R. Clinebell, pers. comm.).
(3) The 102 understorey herb species of 12 natural forest remnants in
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TABLE 1
Species—Area Statistics and Minimum Site Size (ha) for Two Data Sets
discussed in Text. All Probabilities are less than 0-01.

Data set R? F Smallest site (ha)
(1) Total species 0-864 343, 54 0-0006
(1) Goldenrods 0-646 98, .54 0-0021
(1) Milkweeds 0-615 86, 54 0-0021
(1) Legumes 0-789 206, 54 0-0006

) 0-535 17, 15 0-025

maxims (reviewed by Connor & McCoy, 1979). Data sets (1) and (2) show
a significant relationship between species richness and area (Table 1).
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reaches similar conclusions. Figure 1 depicts a typical relationship, that

far total sneciesnumber inset (D For alLﬁma.mhj.nﬁ]apnﬁ large sifes rg.mi

to have more species than do small sites.
One large vs. several small sites

To assess whether one large or several small remnants on average contain
the most species, we used a computer simulation. For each data set, we
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randomly lumped together samples of pairs, trios, quartets, etc., of small
remnants and compiled species lists of all species in each such random
‘archipelago’ (Table 2). Appendix 1 details the procedure. None of these
random archipelagos was larger in area than the largest remnant. We
then performed a multiple regression of number of species on area as first
independent variable, number of remnants (including the single
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To test whether the distribution of observed minimum areas shows
them to be surprisingly large even given the species—area relationship, we
used a simulation. For each species i we rained simulated propagules
down one at a time onto a set of S simulated buckets, with the size of each
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stopped when N; of the buckets were occupied (contained at least one
propagule). This simulation was run ten times for each data set, and for
each species the distribution of observed sizes of occupied remnants was
compared by a Kolmogorov—Smirnov test to the simulated expected
distribution. Numbers of species that differ from expected at Pr <0-05
are given in Table 4. For data sets (1){(4) there are substantially fewer
species than one would have expected for which the distribution of sizes of
occupled remnants differs from that produced by a random model. There
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TABLE 6
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Data set  Number of Number of D, ° Pr D, Pr
species  rare species
2 152 45 0-313 <0-01 0-165 >0-10
3 102 36 0-301 <0-01 0-203 >0-10
4 116 31 0-395 <0-01 0-104 >010
5 84 36 0-267 <0-01 0-104 >0-10
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(MacArthur & Wilson, 1967) provides theoretical justification for such a
choice. This strategy is suspect because:
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surprisingly often found in small sites is to be found in the answer to a
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species ?

CONCLUSION

We conclude, then, that for these forest herb and prairie plant
communities, over the size ranges of these remnants, the data clearly
imply no justification for preserving single large sites rather than an
archipelago of small ones, if such a choice is required. On average a
greater species total and more rare species will occur in the archipelago,
no species appear to be excluded from the archipelago, and there is no
evidence that there will be a short- or long-term decline in species number
1n the archlpelago partlcularly 1f the total area and number of component

conclusions, all of which constitute calls for a massive amount of
autecological research. First, we have not treated habitat diversity in our
models. Habitat requirements for most of these plants are not well
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ensure independence among combinations, but there were too few
remnants, so remnants were used in more than one combination.
A potential artefact of lumpmg many small remnants is that combmed

_=_!

H*ﬁ

—

|

1

I 1
_
y

binations, but retained only those that were smaller than the largest single
remnant. This restriction has two important consequences: (1) Because
the results are unaffected by simulated ‘outliers’, inferences are valid over
the range of the original data. (2) Multiple remnant combinations are
. tad Lo e . D
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is the critical area above which there will be diminishing returns for
adding remnants. For data set 1, the coefficients yield X; = 228-19 ha and
X, = 128 remnants. For data set 4, X, = 5-36 haand X, = 1158 remnants.
This critical size for data set 4 is smaller than 68 9 of the single remnants.
Above a total area of 5-36 ha, there will be a smaller increase in species
richness for each remnant that is added. However, these numerical
coefficients must not be interpreted literally, because the results depend
on the simulation structure.



