
Checkerspot Butterflies as a Study System

Melitaeine butterflies, known as fritillaries in Europe and as
checkerspots in the United States, are nonmigratory, rela-
tively sedentary insects that often occur as discrete popula-
tions or classical metapopulations in patchily distributed
habitats (Ehrlich 1965; Harrison et al. 1988; Hanski 1999;
Wahlberg 2000). The relatively low dispersal rate of meli-
taeines has had two consequences for their scientific study.
First, they are good subjects for mark-release-recapture since
they normally move over distances than can be readily trav-
eled on foot by an individual Homo sapiens. Butterflies that
have been marked can be released and found again, days or
even weeks later, either in the same patch where they were
marked or in a nearby habitat. This may explain why meli-
taeines were already the focus of population dynamic stud-
ies in the 1930s (Ford 1945) and why the very first field
studies of animal metapopulation dynamics were done by
Paul Ehrlich with E. editha in the 1960s (Ehrlich 1965). 

The second consequence of low dispersal is that substan-
tial local adaptation can be more readily studied than in
species with more open population structure (Rausher 1982;
Singer et al. 1992a; Singer and Parmesan 1993). We might
hypothesize that a species that roams the landscape widely
should be adapted in a general way to the set of habitats
that it encounters. This does not seem like a very testable
hypothesis, since in practice we can only ask to what extent
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organisms specifically for plant-insect interactions. Most
checkerspot butterflies in temperate zone habitats have a
single generation per year with a month-long “flight sea-
son” in spring or early summer when adult insects are active
and choose hosts for their offspring. Newly hatched larvae
cannot move far and are constrained in their diet by their
mothers’ choice of oviposition site. This choice therefore
assumes primary importance in determining the diet. But-
terflies fly sufficiently slowly that they can be followed dur-
ing oviposition search and their alightings recorded. Data
obtained in this way can be used to estimate prealighting
oviposition preferences (Mackay 1985a) that are primarily
fixed responses to visual stimuli and are not modified by
learning (Parmesan et al. 1995). Female butterflies are
manipulable and will duplicate their natural behavior in
staged encounters with plants. This facilitates measurement
of postalighting preferences that are responses to chemical
and physical plant traits (Singer et al. 1992b). These meas-
urements can be made in the field without disturbing the
plants from their natural growing positions.

Checkerspots typically show spatial variation of diet and
host preference among conspecific populations and overlap
of diet between sister species. They also show very rapid diet
evolution. Below, we describe three observed host shifts, in
the order that, we hope, is easiest to follow. The traditional
and changed diets at each site are shown in (Table 22.1).

First Host Shift, at Schneider’s Meadow

This host shift represents anthropogenic incorporation of an
exotic weed into the diet of a native herbivore and is a sim-
ple tale of directional selection and evolutionary response. 

Estimated Starting-Point of the Host Shift 

The exotic Eurasian Plantago lanceolata arrived at Schnei-
der’s Meadow (Carson City, NV) some time after the initia-
tion of ranching in the late nineteenth century and was
already in use by E. editha by 1953 (David Bauer, personal
commication). In 1979, when our studies began, the butter-

flies’ diet comprised principally Collinsia parvißora and 
P. lanceolata,with minor use of a second native species, Pen-

stemon rydbergii. The traditional diet had probably been
near-monophagy on C. parvißora, as judged from compari-
son with nearby sites where human disturbance has been
less (Thomas et al. 1987). We tested E. editha from sites in
western Nevada where P. lanceolata was not present and
found that larvae were well-able to develop on this plant
and that about 10% of adults accepted it for oviposition as
readily as their own host, Collinsia . So, even though we
found no adults that actively preferred to oviposit on Plan-

tago in the putative starting condition, the butterfly popula-
tions would have been able to use this plant as soon as it
arrived, without requiring novel adaptations. Granted our
estimate of the starting condition, then, it is not surprising
that Plantago was incorporated into the diet. 

An additional factor that should have accelerated this
process is a “preference-performance correlation.” Within the
Schneider’s Meadow population, adults with particular prefer-
ences produced larvae with appropriate performances. Insects
that preferred Collinsia produced offspring that grew faster on
this plant than offspring of Plantago-preferring females (Singer
et al. 1988). We do not know whether this association existed
prior to the arrival of the exotic plant or whether it evolved
after Plantago came into use; by the time we discovered it,
both novel and traditional hosts were used, side by side.

Observed Changes

We have observed a rapid increase in use of Plantago by E.

editha at Schneider from 1979 to the present. We believe that
this event is a straightforward example of response of a heri-
table trait, oviposition preference, to strong anthropogenic
natural selection. Entirely by chance, the exotic plant was
more suitable for the insect than its traditional host. When
butterflies were manipulated to oviposit in the field, survival
of eggs and larvae on the exotic host was several times higher
than on the traditional host (C. parvißora) because the exotic
host was phenologically more suitable (Singer 1984). Prefer-
ence-testing of butterflies caught in the act of oviposition
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TABLE 22.1

Inferred Traditional Diets and Observed Changes of Diet of Edith’s Checkerspot Butterfly at the
Three Sites Used Here as Case Studies

Site name Traditional diet Observed changes

Schneider Collinsia parvißora Addition to diet of exotic weed Plantago lanceolata;

(Penstemon rydbergii) gradual decline in use of traditional hosts to less than 2% of diet

Rabbit Pedicularis semibarbata Addition to diet of native plant Collinsia torreyi , rapid increase in
(Castilleja disticha) use of this host followed by equally rapid decrease; novel host now abandoned

Sonora Castilleja pilosa, Retention of both hosts and addition of Penstemon rydbergiito the diet
Collinsia parvißora as the principal host
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showed that variation among individual butterflies in diet
was mostly caused by variable oviposition preference. Regres-
sion of mean daughters’ preference on mothers’ preferences
(tested in the field) showed that preference was a highly heri-
table trait (Singer et al. 1988). We therefore expected to see
rapid changes of both insect diet and preference. 

The expectation of rapid changewas fulfilled. Plantago

rapidly became a higher proportion of the diet, measured
from the distribution of larval webs (Singer et al. 1993). The
proportion of adults preferring P. lanceolataover C. parvißora

increased from around 5% in 1982 through 25% in 1985 to
53% in 1990 (Singer et al. 1993). These results were obtained
by testing field-caught insects on contemporary plants,
growing undisturbed in their natural positions in the field.
Therefore, we cannot tell from these data alone whether the
changes among years were changes in the insects, changes in
the plants, or both. However, offspring of field-caught 1990
butterflies reared in a controlled laboratory environment
were significantly more Plantago-preferring than lab-raised
offspring of field-caught 1983 butterflies (Singer et al. 1993).
These laboratory experiment results indicated that evolu-
tion of insect oviposition preference was at least part of the
underlying mechanism. 

New censuses at Schneider’s Meadow were done in 2002
with R. Plowes and in 2005 with N. K. Advani. In 2002 we
estimated that 96% of larval webs were on Plantago, while in
2005 the estimate was � 98%. In terms of insect larval diet,
in just over 20 years, the population went from predomi-
nantly eating its traditional host (Collinsia) to now being
close to monophagy on its novel host (Plantago). In terms of
adult host preference, rapid evolution toward preference of
the novel Plantago host occurred over more than 10 years.
We expect that work now in progress will document contin-
ued evolution since 1990, toward stronger preferences for
Plantago over Collinsia.

DI STI NG U I S H I NG S HORT-TE R M ECOLOG ICALLY DR IVE N DI ET

CHANG E FROM LONG-TE R M EVOLUTION OF DI ET

A purely ecological driver—yearly spatial variation of host
availability and larval mortality—created high variance of
observed diet during the evolutionary switch to the exotic
host. In 1989 the population suffered catastrophic mortality
that reduced the area occupied from about 36 hectares
(1.2 km by 300 m) to a single patch of 1000 square meters
(50 m by 20 m). This patch lay entirely outside the distribu-
tion of the principal traditional host, C. parvißora, and
indeed we found no larvae on Collinsia in 1989. In that year,
our census revealed only four larval groups (down from a
normal of several hundred), of which three were on P. lance-

olata and one on Penstemon rydbergii,(which has never been
a major host at this site). So the spatial pattern of mortality
that accompanied the population bottleneck temporarily
excluded Collinsia from the diet of the population. 

In 1990 the area occupied expanded to 8 hectares, once
again including the distribution of Collinsia . The butterflies

had not lost their preferences for this host during their brief
ecologically driven exclusion from it, and it was once again
used extensively, bearing an estimated 18% of larval groups
in 1990 (N � 33 groups) and 23% in 1993 (N � 30) (Singer
et al. 1993). In 2002 and 2005 the Schneider’s Meadow
butterfly population occupied almost all its traditional area,
including suitable Collinsia patches, but by that time host
use was almost exclusively on the exotic Plantago (96–98%
of larval groups). These recent observations strongly suggest
that the current near-monophagy of the butterfly popula-
tion is a result of continued evolution of oviposition prefer-
ence since 1990 toward its exotic host, P. lanceolata.

Second Host Shift, at Rabbit Meadow

The second host shift represents anthropogenic incorpora-
tion of a native annual host into the diet of a native insect.
It is a complex tale of fluctuating selection, secondary suc-
cession, and ecological and evolutionary metapopulation
dynamics.

Starting Condition 

Because we believe that the changes we have seen at Rabbit
Meadow (Sequoia National Forest, CA) were caused by log-
ging, our estimate of the starting condition has been obn-
tained from a nearby (12 km) undisturbed metapopulation
of E. editha at Colony Meadow in Sequoia National Park. At
Colony the principal host of E. editha is Pedicularis semibar-

bata, but a few eggs are laid on Castilleja also. Collinsia tor-

reyi, the anthropogenically colonized host at Rabbit, is
abundant almost everywhere at Colony, more so than any
other potential host, but we have not seen it used as an
oviposition host. Even after a large fire in the late 1980s,
when the Collinsia was fertilized by charcoal and became
phenologically suitable for the butterfly, it was not used by
the butterflies for oviposition. The only trait that has been
intensively measured in Colony butterflies is the postalight-
ing (chemical) oviposition preference, which has been
measured in several years (Singer et al. 1992a; Singer and
Thomas 1996). These measurements have consistently
failed to reveal any butterflies that preferred Collinsia over
Pedicularisbut instead have indicated that a strong majority
of the insects preferred Pedicularis and a small fraction
(5–20%, depending on the year) had no detectable prefer-
ence, being equally likely to attempt oviposition on both
hosts after staged alightings. In this sense the results from
the Rabbit study resemble those at Schneider: prior to the
host shift the novel host was not preferred but was already
chemically acceptable to a minority of insects.

For traits other than chemical preference, we do not have
detailed information from Colony butterflies. We do, how-
ever, have tests of Rabbit butterflies that show a suite of
adaptations to using Pedicularis as a host and that qualita-
tively resemble adaptations seen at Colony. The Rabbit but-
terflies alighted on Pedicularis preferentially, using visual
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criteria that were not affected by learning (Parmesan et al.
1995). After alighting, most of them showed chemical and
physical preferences for Pedicularis over Collinsia (Singer
1983; M.C.S., personal observations). Those that discrimi-
nated among individual Pedicularisplants did so adaptively
(Ng 1988). After deciding to oviposit, Rabbit butterflies
showed positive geotropism and laid clusters averaging 48
eggs per cluster at the base of the plant (Moore 1989). 

Target Condition

The Rabbit metapopulation spent around 10 years, from
1979 to 1989, evolving toward greater use of C. torreyi as an
oviposition host (Singer et al. 1993). We can judge the target
condition from the suites of adaptation seen in metapopula-
tions living in the same habitat type as Rabbit, but where 
C. torreyi is the sole and presumably traditional host. Two
such metapopulations are shown in Fig. 22.1; of these the
one named on the map is Tamarack, about 50 km north of
Rabbit. The second, Leek Springs, is the northernmost
Collinsia -feeding pie in column 6 of Fig. 22.1. 

Both Leek Springs and Tamarack are at the same elevation
as Rabbit, and all three habitats have the same mixture of
potential host species. However, at Tamarack and Leek,
Pedicularisis not used for oviposition by E. editha. All butter-
flies from these sites that we have tested (� 300) preferred
Collinsia over Pedicularis; none were without preference. The
preference for Collinsia was very strong, with females
accepting Pedicularis for oviposition only after several days
without encountering Collinsia . Further, Leek and Tamarack
females alighted on Collinsia more frequently than did Rab-
bit butterflies when released in the same area (M.C.S. and 
D. Boughton, unpublished data). 

After alighting, Tamarack females discriminated adap-
tively among individual Collinsia plants, preferring young
over old. Having chosen a plant for oviposition they laid
small egg clusters (mean of five to six eggs) in the upper
half of the plant, not at the base. These observed differ-
ences between Rabbit (Pedicularis-adapted) and Tamarack
(Collinsia-adapted) butterflies in oviposition preference,
geotropism, and egg cluster size have been maintained in
laboratory culture with all larvae raised on a common host
(M.C.S., unpublished data). 

Rabbit Evolution Phase I

Humans create a novel patch type, which butterßies colonize

throughout a network of novel and ancestral patches. The stage
for these events was set when logging by the U.S. Forest Ser-
vice between 1967 and 1982 created a series of habitat
patches of a novel type that were available for colonization
by E. editha. Thus, humans inadvertently created a patch
network with two patch types: unchanged patches and
novel patches where the insects’ host was removed and an
alternate host provided. In these novel, logged patches the
traditional host of the insects, P. semibarbata, had been

killed because it is a hemiparasite on trees. At the same time,
in these clearings the abundant native annual, C. torreyi,
was rendered suitable to the insects because its lifespan was
extended by the fertilization that followed the logging and
burning (Singer 1983; Moore 1989; Boughton 1999). 

In undisturbed patches, classified in previous publica-
tions as “outcrop” patches because they often contained
large boulders (which is why they were not logged), Pedicu-

laris was still available, and oviposition on Collinsia resulted
in almost certain death of offspring from rapid host senes-
cence (Moore 1989; Boughton 1999). We never observed
more than minimal use of Collinsia in outcrops; in some
years we found a single egg cluster, but in most years we
found none. Each year from 1979 to 2005 outcrop butter-
flies have continued to use principally Pedicularis, with occa-
sional use of Castilleja.

In the early 1980s fitness was highest on Collinsia in clear-
ings, lower on Pedicularis in outcrops, and negligible on
Collinsia in outcrops. Consequently, natural selection favored
oviposition on Collinsia in clearings and avoidance of this
host in outcrops (Singer and Thomas 1996). Granted this
starting condition, it is not surprising that the Rabbit Meadow
butterflies did indeed incorporate Collinsia into their diet in
clearings. The first clearing had been colonized before our
studies began in 1979, and all the large clearings in the patch
network were occupied by 1984, across an area of 8 by 10 km. 

Rabbit Evolution Phase II, 1980s

High insect densities on novel host in anthropogenic patch type,

traditional patches unchanged, rapid evolution of preference,

source-sink set up. Artificial enhancement of the suitability of
Collinsia led to larval densities becoming an order of magni-
tude higher in clearings than in outcrops, and clearings
became net exporters of butterflies (Thomas et al. 1996;
Boughton 1999). Initially, butterflies in the clearing popula-
tions retained preferences for their traditional host and tra-
ditional habitat. In 1979 to 1982 most butterflies emerging
in clearings preferred to oviposit on Pedicularisdespite hav-
ing developed on Collinsia from eggs naturally laid there
(Singer 1983; Singer et al. 1992a; Singer and Thomas 1996).
However, response to selection did not take long. (Table
22.2) shows results of oviposition preference tests per-
formed on butterflies captured as mating pairs immediately
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TABLE 22.2

Preferences of E. Editha Captured Emerging from Collinsia

at Rabbit Meadow, Showing Change Over Time

Preferring No Preferring

Pedicularis preference Collinsia

Years 1979–1984 35 17 3

Year 1989 10 23 10
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after emerging from Collinsia in a single large clearing in
1979 to 1984 and in 1989. Even though all these butterflies
had developed on Collinsia , the change between the two
periods was highly significant. By 1989 preference for
Collinsia was as frequent as preference for Pedicularis, among
butterflies developing on Collinsia . (Table 22.3) shows that
these tested preferences were strongly related to actual
oviposition choices made in the field. It is clear that evolu-
tion of preference for Collinsia proceeded rapidly in the
clearing habitats during the 1980s (Singer et al. 1993).

Rabbit Evolution Phase III, 1990s

Anthropogenic patch type abandoned, recolonizations from tradi-

tional patches obstructed by phenological barrier. Following the
rapid evolution toward use of Collinsia in the clearing habi-
tat type in the 1980s, the clearing populations suffered a
series of climatically driven catastrophes in 1989, 1990, and
1992, resulting in their extirpation in 1992 to 1993 (Singer
et al. 1994; Singer and Thomas 1996; Thomas et al. 1996).
In 1989 and 1990, mild winters caused early (April) eclosion
of clearing adults, compared to the normal flight at 2350 m
(June to July). In 1989 this caused starvation of adults that
emerged before their nectar sources were in bloom, while in
1990 they were hit by heavy snowfall (normal for April). In
1992 a summer freeze of � 5 C on June 15 killed Collinsias in
the clearings and starved the feeding larvae (Singer et al.
1994; Thomas et al. 1996; Singer and Thomas 1996).
Throughout these events, the naturally later-emerging out-
crop populations were unaffected. 

Recolonization of the clearings did not occur for several
years because of a phenological barrier. Insect development
was faster in clearings than in outcrops by an average of 10
days, due to hotter surface air temperatures in clearings
(Boughton 1999). Rapid development allowed clearing but-
terflies to use their annual host without heavy mortality
from host senescence (Singer 1983; Boughton 1999). In
most years, immigrants from outcrops to clearings arrived
too late for successful reproduction. Boughton (1999) used
insecticide to extirpate patches of the outcrop habitats
(containing Pedicularis) and found that they were colonized
more than 100 times faster than the empty clearing
patches. 

Boughton concluded that in the 1990s the system had
two alternative stable states. One such state had substantial
use of both host species but higher densities of insects on
Collinsia in the clearings, and net export of insects from
clearing to outcrop. Thus, one state was clearings as sources
and outcrops as “pseudosinks” (differing from true sinks
because they persisted after immigration from clearings
ceased). The alternate state had established populations on
Pedicularis in outcrops and none in clearings, with clearings
acting as true sinks. That is, postextinction clearings
absorbed immigrants that had no surviving offspring
because of a phenological mismatch (adults arrived too late
in the season). This alternation affected natural selection on
diet at the metapopulation scale. When clearings were occu-
pied (the 1980s), selection averaged across the metapopula-
tion favored acceptance preference for Collinsia ; when they
were unoccupied (post-1992), selection opposed Collinsia

preference (Singer and Thomas 1996; Thomas et al. 1996;
Boughton 1999). The entire system had been flipped from
one of these stable states to the other by a single extreme
weather event: the summer freeze of 1992.

Rabbit Evolution Phase IV, 2000s

Novel host abandoned even though it would still support highest

Þtness if insects had completed their adaptation to it. Just as the
spatial constriction of the Schneider population to areas
without Collinsia in 1989 failed to eliminate preference for
Collinsia from the population (see above), the extirpation of
the clearing populations at Rabbit in 1992 did not eliminate
postalighting preferences for Collinsia from the population.
The proportion of Collinsia preferences declined steeply
with the reversal of selection, but we still found some
insects preferring Collinsia in the mid-1990s (Singer and
Thomas 1996). Temporary recolonization of clearing
patches occurred, starting in 1995, but all were extinct again
by 1999 (Boughton 1999). 

Since 1999 there have been no established populations in
the clearings. Why not? The answer is not simple, but we
believe that there is one overriding cause. The clearings
themselves have undergone considerable succession since
our study at Rabbit began in 1979. Some no longer have
suitable Collinsia populations at all, but most have Collinsia

that appears suitable for insects adapted to use this host. We
have stated above that butterflies adapted to use Collinsia

(i.e., from populations monophagous on Collinsia , such as
Tamarack) made adaptive discriminations among individual
Collinsias, preferring young over old individuals. Likewise,
butterflies adapted to use Pedicularismade adaptive discrim-
inations among individual Pedicularisplants (Ng 1988). 

However, there is a related finding that poses perhaps the
most severe problem for host switching. Butterflies adapted
to use Pedicularis, such as Rabbit butterflies, made maladap-

tive discriminations among Collinsias, preferring older
plants (that had just finished blooming) over younger, still-
blooming Collinsias. In another study, Mackay (1985b),
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TABLE 22.3

Preferences of E. Editha Captured Ovipositing at Rabbit
Meadow, 1979–1981

Preferring No Preferring

Pedicularis Preference Collinsia

Ovipositing 26 4 0
on Pedicularis

Ovipositing 2 8 12
on Collinsia

GRBQ316-3309G-C22[311-324].qxd  07/21/2007  04:22 AM  Page 316 Aptara Inc.



working at Rabbit Meadow in the newly colonized clearing,
measured size, density, and phenology of a sample of
Collinsias that bore naturally laid eggs and of a sample that
did not. He constructed an algorithm to determine whether
a particular Collinsia was likely to receive eggs. He then
chose a random sample of Collinsia plants and placed
neonate larvae on them as well as on a sample chosen by his
algorithm. Plants chosen by the algorithm as oviposition
substrates supported lower larval survival than those chosen
randomly (judged less likely to receive eggs). These studies
indicate that Rabbit (Pedicularis-adapted) butterflies are in a
bad position when they are confronted with a phenologi-
cally diverse Collinsia population—they do not just make
poor choices, they make the worst choices.

When the clearings were freshly made, the fact that Rab-
bit butterflies tended to choose the most mature plants was
not important because the newly fertilized plants were
almost all phenologically suitable for the insects. This is
clear from data on the fates of naturally laid eggs on
Collinsia at Rabbit, that were documented in three years by
Moore (1989) who made complete life tables for the butter-
flies on their two principal hosts. By 2003, however, the
clearing Collinsias were a mixed bunch, with some still
showing strong effects of the original anthropogenic fertil-
ization and some reverting to their original small size and
short lifespans—under which circumstances the insects had
evolved their local preferences for Pedicularis. 

In this recent situation, with Collinsia habitat declining in
quality, and individuals showing very diverse phenology,
Rabbit butterflies were experimentally forced to oviposit on
Collinsia in formerly occupied clearings. Each insect was
offered a series of staged encounters with Collinsia in the
field and allowed to oviposit when it chose to do so. As
expected, most Rabbit butterflies chose plants that were des-
tined to cause offspring starvation by early senescence. In
contrast, Tamarack (Collinsia-adapted) butterflies imported
to the Rabbit site and given equivalent manipulated host
encounters chose plants that survived much longer. 

We (M.C.S., M.B., and B.W., unpublished) followed the
fates of these eggs and of eggs laid by Rabbit insects on
Pedicularis. This experiment was done in 2003 and 2004 in
two patch-pairs per year (a patch-pair is an adjacent clearing
and outcrop patch). In each of the four patch-pair/year
combinations the result was the same: the highest survival
was of imported Collinsia -adapted insects on Collinsia , the
second highest fitness was that of Rabbit insects on Pedicu-

laris, and the lowest was of Rabbit insects on Collinsia . Cen-
suses of the condition of the Collinsia 10 days prior to larval
diapause indicated that survival of Rabbit larvae would have
been extremely low even if they had developed from eggs
laid 10 days earlier, as would have been the case if they had
been laid by butterflies emerging in clearing populations. 

Our conclusion is that the condition described by Moore
(1989), Thomas et al. (1986), and Boughton (1999) no
longer applied. In 2003 to 2004 it was no longer true that
the fitness of Rabbit insects was higher on their novel than

on their traditional host. It would not even have been true
had the insects developed on Collinsia and emerged 10 days
earlier. Fitness was higher on the traditional host, Pedicu-

laris; the direction of natural selection on diet had been
reversed and the insects had responded by abandoning
Collinsia entirely. 

At the same time, the highest fitness in the habitat could
still be obtained by feeding on Collinsia if the butterflies
were well adapted to using it. This was exemplified clearly
by the performance of imported Collinsia -adapted Tamarack
insects. Rabbit insects have abandoned the host that could
confer the highest fitness by failing to evolve fast enough
the adaptations necessary to maintain populations on that
host. Particularly important would be ability to cope with
environmental fluctuations that alter the proportion of phe-
nologically suitable plants from year to year. Over the past
20 years, experimental comparisons between Rabbit butter-
flies and those from the presumed ancestral state at Colony
have shown that, since extinction of clearing habitats in
1992, differences in female host preferences between ances-
tral (Colony) and disturbed (Rabbit) populations have
diminished steadily. In 2004, for the first time, the prefer-
ence estimates were identical at Rabbit and Colony. We
would like to make one more comparison before drawing a
conclusion, but we tentatively conclude that the Rabbit
metapopulation has returned to its evolutionary starting
point before the impact of logging caused colonization of
Collinsia. In some sense, by returning to their ancestral
state, the Rabbit insects have fallen off an adaptive peak.

Mechanics of Evolution of Oviposition Preference 

at Rabbit: A Plethora of Phenomena

By applying postalighting preference tests in different years
to butterflies captured in different patches of the human-
impacted Rabbit metapopulation and in the undisturbed
Colony metapopulation (representing the ancestral condi-
tion at rabbit) we drew the following conclusions. 

1. Genetic variation of preference between adjacent
patches of different type (clearing/outcrop) superficially
appeared to be driven by local selection but was actually
driven by assortative flight behavior. Differences
between patches took the form that would be expected
if it were a response to patch-specific natural selection:
butterflies in the clearings were more accepting of the
clearing host, Collinsia (Singer 1983; Singer and Thomas
1996). However, these differences were not principally
responses to selection at all. Instead, they were caused
by the insects behaviorally assorting themselves among
the patches according to their preference genotypes.
This conclusion stems from multiple studies: 

a. Prior experiments had shown preference-associated
movement between an adjacent clearing and outcrop
patch. Thomas and Singer (1987) had performed
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