





for the stochastic version of model (2) versus unimodality for the stochastic
version of model (1) holds despite mathematical errors in Levins’ initial treatment
(Boorman and Levitt 1973).
Hanski’s model thus predicts a dichotomy within a group of similar species,
between a set of abundant, widely distributed core species and a set of rare,
— natchilv distrihuted satellite snecies. The existence_qf this dichatamy is the cqre-

satellite hypothesis.

The core-satellite hypothesis could be correct even if Hanski’s model (eq. 2)
were not. That is, one might conceive of reasons other than stochastic immigra-
tion-extinction dynamics why a group of similar species should be dichotomously
distributed over a group of similar sites. In our Discussion, we explicitly consider
some alternative explanations for bimodality.

Equation (2) embodies the negative correlation between the probability of local
extinction and the number of sites occupied. The underlying assumption of the
equilibrium theory of island biogeography (MacArthur and Wilson 1967) extended
to more recent treatments of extinction (Diamond 1984) is that population extinc-
tion probabilities decrease with increasing population size. If this assumption is
correct, then there should be a positive relationship between distribution and
abundance: the more sites a species occupies, the greater the average abundance
at those sites (Bock and Ricklefs 1983).

Thus, if Hanski’s model is correct and if, in addition, extinction probability

:E[TIEE !!E.o] d“fuﬂjﬂ' vasnlatinn qioa  dictriketine nnd ahasmdoman ahasld Lo

o
I

.

positively correlated. Hanski (1982a) found such a correlation for examples from

four invertebrate taxa. Levins’ model predicts no such relatlonshlp between
: e vtic e nmdalarwwds rnoe Flarcede avcarawa = 1=
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TABLE 1

ABUNDANCE CLASSES USED IN QUADRAT CENSUSES
OF PRAIRIE PLANT COMMUNITIES

Class Number Midpoint Class Range

0 .00 .00

1 .005 .00-.01

2 .030 .01-.05

3 .150 .05-.25

4 .375 .25-.50

5 .625 .50-.75

6 .850 .75-.95

7 975 .95-1.00

Note.—Values are expressed as fraction of total canopy
cover (0 to 1). The midpoint of each class was used to calcu-
late average percent cover.

TABLE 2

SoiL SERIES AND DESCRIPTIONS OF KONZA PRAIRIE

No. of 10-m?
Quadrats

Soil Series Slope Habitat Surface Layer Depth Drainage Surveyed
Florence level uplands very dark cherty silt 25 cm good 119

or silt-clay loam
Benfield level uplands dark gray silt-clay 15 cm good 45

loam
Clime-Sogn 5%-20% uplands light silt-clay loam 23 cm excessive 45
Dwight level uplands dark gray silt loam 10 cm moderate 75
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Tully 4%-8%  foot slopes very dark gray silt- 25 cm good 119
clay loam
Reading 0.1% stream ter- dark grayish-brown 28 cm good 15
races, silt loam

foot slopes
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TABLE 3

PROPORTION OF SPECIES OCCURRING IN THE LARGEST (0 9-1.0)
”ﬁs, [ S N ¢ N ———

&
—

Proportlon of Species Proportion of Species

Occurring on < 10% Occurring on > 90%
Soil Series of the Plots of the Plots
Florence 474 .030
Benfield 318 .071
Clime-Sogn 442 .038
Dwight 318 .064
Irwin 177 129
Tully .469 .038
Reading .182 .159
All quadrats .582 .018
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(different soil series).

TABLE 4

SIMULATION RESULTS OF A TEST FOR BIMODALITY OF SPECIES OCCURRENCE ON PLOTS

Observed Expected Observed < Observed >
Soil Series Tail Tail Simulated Simulated

LEFT TAIL (SATELLITE SPECIES)

Florence .607 .879 99 1
Benfield .859 .787 54 46
Clime-Sogn .933 .803 22 78
Dwight .600 .868 95 5
Irwin 242 442 96 4
Tully .815 .877 85 15
Reading 250 .464 97 3
b ='W$E‘
1]
Florence .037 .037 86 14
Benfield .082 .040 0 100
Clime-Sogn .086 .041 0 100
Dwight 145 .039 0 100
Irwin .290 .048 0 100
Tully .085 .037 0 100
Readino 1) ns2 0N 100






DISTRIBUTION AND ABUNDANCE OF PRAIRIE GRASSES 29

.30+
® Reading
=
< 20
(-
5
E ®irwin ® Dwight
.
(o]
w
10
N Benfield oTull
”n Clime - Sogn y
Expected
\“\ Florence
Y Uy T T T T Bl
o e ) i W) L —

NO. OF QUADRATS SURVEYED
Gﬁh”ﬁnawnini:oiiup,;-a h_/x_ P P El _:_g“..:u o




TABLE 6

THE DISTRIBUTION OF CORE SPECIES ACROSS SEVEN SOIL SERIES

-,

SPECIES F

Andropogon gerardi +
Andropogon scoparius
Bouteloua curtipendula +
Panicum oligosanthes

var. schribnerianum +
Sorghastrum avenaceum

(S. nutans) +
Ambrosia psilostachya +
Aster ericoides +
Kuhnia eupatorioides
Oxalis stricta
Vernonia baldwini

var. interior +
Psoralea tenuiflora

(P. floribunda) - + + +
Tripsacum dactyloides - - - — - +

+++ | @

+++ |0
+
++

+
++ +

I+ + +
+ 4+ +
++ +
++ +

Note.—F, Florence; B, Benfield; C, Clime-Sogn; D, Dwight; I, Irwin; T, Tully; R, Reading. A plus
sign indicates that the species occurs on more than 90% of the quadrats of the soil series; a minus sign
indicates that the species is absent.

gradual (b = —0.549) than for the observed data. The difference in slopes is
significant by an analysis of covariance (F = 5.08; df = 1, 10; P < 0.05); thus, the
number of quadrats affects bimodality even more than one would have expected
as a sampling effect. However, as is apparent from figure 6, and as we have
already shown in table 4, the size of the core tail is much greater than expected for
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cannot be attributed solely to a random sampling process, as envisioned by
Williams (1964).
Raunkiaer (1934) proposed another explanation for bimodality. He said, in
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incorrect. Rabinowitz (1981a) found that some plant species are rare in all habi-
tats; the existence of such species that are satellites everywhere also argues
against Raunkiaer’s explanation.

Sampling Artifacts

Brown (1984) reviewed and synthesized many available data on distribution and
abundance. He argued that spatial gradients of a few 1mportant env1ronmental

et g 3 *

species. He contended that the bimodal curves of the core-satellite hypothesis are
artifacts of a failure to examine the entire geographic ranges of the species in the
group of interest. By this line of reasoning, the core modes tend to disappear with
expanded sampling because species that occupy most sites in a small region would
not occupy most sites in a much larger region.

Expandmg the samphng scale in this fashlon will surely introduce more habitat
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