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Abstract 

Butterflies are charismatic bioindicators of ecosystem health, yet we know the basic 

biology of only a fraction of species globally. Most research in the Midwest has focused on 

critically endangered species, such as the Karner Blue (Lycaeides melissa samuelis) and the 

Mitchell’s Satyr (Neonympha mitchellii mitchellii). Recently the Imperiled Butterfly Conservation 

and Monitoring Project has begun to initiate monitoring programs throughout the Midwest to 

track the status of those species not yet on the conservation lists, so that we may better 

understand their biology before we need to actively manage their populations. In the summer of 

2011, we initiated such a monitoring program at the Pierce Cedar Creek Institute, in partnership 

with the Kalamazoo Nature Center and Kalamazoo College’s Lillian Anderson Arboretum. In 

addition to monitoring weekly throughout the summer, detailed habitat data were collected at 

all three sites to find a correlation with patterns of butterfly diversity and abundance. We 

determined that observed Lepidoptera presence is correlated with habitat type as well as 

factors within a habitat, such as vegetation structure and climate. We found that Lepidoptera 

abundance increased with warmer daily low temperature and decreased with higher percent 

graminoid vegetation. This project made further strides towards understanding butterfly species 

presence or absence in Southwest Michigan. It expanded both the Imperiled Butterfly 

Management Network (IBCM) and Michigan Butterfly Monitoring Network (MBMN) to three 

sites in Southwest Michigan through the establishment of long-term monitoring transects, 

which will be monitored in the coming years in order to further build on the results of this study 

and further understand butterfly populations in the region for conservation purposes.  
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Introduction 

Butterflies are excellent biodiversity indicator species given their unique life history, and 

their specific habitat requirements (Taron and Manner 2004). They are not only conspicuous, 

common insects that are both easy to observe and monitor, but their four-stage life cycle, larval 

host plant specificity, need for reliable nectar sources and sensitivity to local climate lead to 

their important role in indicating the health of communities (Aardema et al. 2011). Butterflies 

are vulnerable to changes in their habitat structure, and consequently butterfly presence in 

recent years has declined in response to habitat destruction and fragmentation (Brückman et al. 

2010). This is of special concern in the Midwest where farming and agricultural land usage have 

reduced the size of native prairie lands and drained wetlands, both key habitats of Lepidoptera 

(Swengel 1998, Swengel et al. 2010).  Additionally, changing temperatures and weather patterns 

due to global climate change may have lasting effects on ecosystems and their temperature-

sensitive Lepidoptera populations (Thomas 2002). In response to loss of butterfly abundance 

and diversity, many organizations have established programs to rescue critically endangered 

species. Specifically, due to their drastic decline and federal listing under the Endangered 

Species Act, the Karner Blue (Lycaeides melissa samuelis) and the Mitchell’s Satyr (Neonympha 

mitchellii mitchellii), have received a majority of the attention, time, and money in butterfly 

conservation in the Midwest region.  

  The Imperiled Butterfly Conservation and Management (IBCM) is a program that targets 

butterfly species that are not yet on the critical list and asks whether butterfly species perceived 

to be common are in fact still common in a region. The IBCM has implemented Lepidopteron 

monitoring programs to assess both butterfly population status and presence as well as how the 

abundance of species is changing over time. Through butterfly monitoring by both biologists and 

citizen scientists, the Michigan Butterfly Monitoring Network (MBMN), associated with the IBCM 

network, looks to answer: who is in decline where? How do land management practices affect 

life stages? What does the health of populations tell us about the health of habitats? What are 

habitat requirements? And lastly, how can we prevent species loss?  

Long-term monitoring is necessary to assess butterfly species’ status and trends because 

of their great fluctuations in abundance due to climate, habitat structure and other factors 

thought to correlate with butterfly requirements (Pollard and Yates 1993, Thomas et al. 2002). 

Thus, monitoring reveals how different species of native Lepidoptera are responding to changes 

occurring in their natural environment. In addition, evidence is building that declines in butterfly 
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populations will continue unless we begin to consider individual species’ required resources and 

management tolerances (Aardema et al. 2011, Swengel et al. 2010).  Specifically, conservation 

researchers have increasingly recognized that presence of larval host plants alone is not 

sufficient to create suitable habitat.  For example, Doak (2000) found that, contrary to 

predictions in the literature, smaller plant patches of Dryas drummondi, the larval host plant for 

the geometrid moth Itame andersoni  and the subdivided habitat that they constitute are 

disproportionally important for Itame populations.  Similarly, recently Michigan State University 

researchers studying abundance patterns revealed that Karner Blue adults prefer small rather 

than large patches of its host plant, lupine (Karen Wilson, pers. comm.).  Smaller scale spatial 

pattern within patches may also be important: in the face of several failed reintroductions of 

Oregon Silverspot butterfly (Speyeria zerene hippolyta), researchers found that host plants at 

the release sites had been planted too far apart; larvae could not travel from plant to plant and 

were subsequently starving (Bierzychudek 2008).  These and other studies (e.g., Rauscher 1983, 

Cain et al. 1985, Krauss et al. 2004, Pickens and Root 2008) show how important it is to collect 

data about the abundance and distribution of host plants in extant populations, so that this 

basic biology is understood before we are faced with problems of restoration.  

Our study examined diurnal Lepidoptera populations in Southwest Michigan through 

collaboration with three nature institutions (Figure 1). We also looked for correlations between 

species presence and absence with existing environmental factors. We had three main 

objectives for our study: 

1) Establish transects at the three sites for long-term monitoring of all Lepidoptera, according to 

guidelines set nationally by the Imperiled Butterfly Conservation & Monitoring (IBCM) project to 

build upon knowledge of native species’ population abundance, status and trends over time; 

2) Collect detailed microhabitat data at each transect throughout the summer of 2011; 

determine those environmental factors (from vegetation surveys and climate data) that 

correlate with species abundance and occurrence. 

3) For the most abundant target species, survey and map the abundance and distribution of 

larval host plant(s) and nectar source plants (for feeding adults); relate spatial patterns (nearest 

conspecific neighbor density, degree of patchiness) to prevalence of egg masses, larval density 

and survival, and eclosion success. 
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Figure 1. Location of the three study sites in southwest Michigan. Other IBCM partners are 
located in Chicago, IL, and Toledo, OH. 
 

Methods 

Lepidoptera Monitoring at Three Study Sites: PCCI, KNC, LAA    

 

We established permanent, long-term monitoring transects at three sites in Southwest 

Michigan: the Pierce Cedar Creek Institute (PCCI) in Barry County, Michigan (Figure 2A); the 

Kalamazoo Nature Center (KNC) in Kalamazoo County, Michigan (Figure 2B); Kalamazoo 

College’s Lillian Anderson Arboretum (LAA) also in Kalamazoo County, Michigan (Figure 2C). The 

Pierce Cedar Creek Institute, a 267.5-ha property, maintains a variety of plant communities 

including  constructed grassland prairies, old fields, and open wetland (prairie fen). The 

Kalamazoo Nature Center encompasses 445.1-ha including native prairie and wetland 

communities. The Lillian Anderson Arboretum comprises 58.7- ha of meadows and forests, as 

well as utility easement property.

Comment [Joe1]: Scale of this map seems off.  
Can you focus in on your 3 primary sites at bit?  
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Figure 2A. Trail map of Pierce Cedar Creek Institute (PCCI) in Barry County, Michigan, eleven 
IBCM transects are indicated on the trail map by light green lines and green circles as endpoints. 
Habitats from north to south are: four contiguous fens, wetland, prairie, prairie, field, forest, 
forest, prairie. Note: Maps of other two study sites are on following pages. 
 
 
 
 
 

(a) 
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Figure 2B. Satellite photo of the Kalamazoo Nature Center (KNC) in Kalamazoo County, 
Michigan, IBCM transects are indicated by red lines. Two fen transects are located west of 
Westnedge Avenue, which runs north-south on the map, three transects are located in the 
Willard Rose Prairie (light area in the center of the photo), an additional prairie transect is 
located near the interpretive center in the Emma Pitcher Prairie. Note the Kalamazoo River 
borders the KNC property to the east.  
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Figure 2C. Satellite photo of Kalamazoo College’s Lillian Anderson Arboretum (LAA) also in 
Kalamazoo County, Michigan; IBCM transects are indicated by red lines. The diagonal transect 
along the powerline, as well as the curved transect are field habitats; the east-west transect was 
designated as prairie. M-43 runs east-west in the top of the photo. 
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Transects were established in prairie, wetland, and open field habitats, either along a 

pre-existing trail or within a non-disturbed habitat (off-trail). We concentrated on prairie, field, 

and wetland/fen habitats for the first year of monitoring because they were more likely to 

“catch” butterflies on the watch list in Southwest Michigan and those species we had initially 

targeted as possible focal species (Purplish Copper, Lycaena helloides; Swamp Metalmark, 

Calephelis muticum; and Frosted Elfin, Callophrys irus).  Additionally, we assessed suitability of 

restored prairie and wetland habitats, as well as management techniques of prairie habitats. At 

the KNC, transects were established in several grassland prairie locations that were all in 

different stages of restoration and undergoing various burn practices or regimes.  

We followed IBCM protocol to establish census transects at each site in designated 

habitats; each transect comprises a “corridor” 100 meters long and 12 meters wide (6 m on 

each side of a walked path) (Taron and Manner 2004). A total of twenty 100 m transects were 

established at all sites in several habitats of interest (Table 1). Transects were distributed 

throughout the site properties to comprise a census route at each site, with census routes 

consisting of both quantitative transects as well as habitats traveled in between those transects. 

All transect locations were recorded using a Thales MobileMapper handheld GPS device. 

Transects for each site were mapped using MobileMapper Office and ArcGIS software (Figure 

2A, B, and C).  

Table 1. Number of quantitative IBCM transects by site and habitat.  

PCCI = Pierce Cedar Creek Institute; KNC = Kalamazoo Nature Center;  

LAA = Lillian Anderson Arboretum. 

 Site 

Habitat Type PCCI KNC LAA 

Fen 4 2 0 

Field 1 0 2 

Forest 3 0 0 

Prairie 2 4 1 

Wetland 1 0 0 

 

 We monitored sites throughout the summer of 2011 in accordance to IBCM protocol; 

six transect census runs occurred between June 1 and August 7 (at least five days apart) with 

four monitoring runs taking place before July 20 (Taron et al. 2004). Sites were monitored in 

“ideal” conditions (i.e., conditions in which Lepidoptera species are most active and in flight): 

sunny days with low wind and air temperatures greater than 21°C (Opler and Krizek 1984; 
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Pollard and Yates 1993). Monitoring runs started no earlier than 11 AM and ended no later than 

4:30 PM, and ranged from one to three hours depending on the site (i.e. number of transects, 

distance between transects, etc.). One run, however, was completed over a span of two days 

due to inadequate time and conditions.  Temperature, wind speed, cloud cover, and route start 

and end time were recorded for each monitoring run.  

 Observed butterfly species (including skippers) were identified (some were captured for 

identification and then released on-site immediately afterwards) in route and all observed 

individuals were tallied for each census run.  A “run” consisted of a walk of all quantitative 

transects as well as additional habitats in between. We used the Pollard Method to survey our 

quantitative transects: one monitor walked each quantitative transect at a constant pace for 

seven minutes, denoted a “Pollard Walk,” pausing only to identify and record all butterflies and 

skippers seen within the transect corridor (Pollard and Yates 1993). Species were identified to 

the greatest degree of certainty; if the species was unknown, the individual was recorded as 

‘unknown’ and (if possible) photographed and indentified post-run. Individuals were identified 

and recorded for both quantitative transects as well as additional habitats en route. Data 

collected for the six runs at each site will be entered into an online database designed and run 

by the Illinois Butterfly Monitoring Network (IBMN), which will be shared with IBMN partners 

and participants as well as with the Michigan Entomological Society. 

 

Microhabitat Analysis 

 

In order to correlate habitat factors with Lepidoptera occurrence, abundance and 

diversity, we conducted a microhabitat analysis of each census transect at all three sites (PCCI, 

KNC, LAA) over the course of the summer of 2011. Analysis consisted of 1) vegetation surveys of 

each 100 m transect and 2) climate data collection at transects similar in habitat.  

We assessed vegetation cover and structure using a 3-dimensional, 1 x 1 x 1 m quadrat 

(Figure 3). Eight random sample plots were taken every approximate 12.5 m interval on 

alternating sides of the 100 m transect, keeping within 6 m on each side. The vegetation 

assessment measured vegetation depth, vegetation type, and plant species presence. We 

focused on sampling similar habitats in a given time to try to limit seasonal changes in these 

components of vegetation structure and diversity as much as possible.  We assessed vegetation 

depth by measuring vegetation distance from ground in centimeters for 25 sample points for 
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each sample plot; the quadrat used was in the form of a x-y, 5 x 5 grid, where sample points 

were taken every 0.2 m. Vegetation type was characterized as either graminoid (grasses, 

sedges), forb, shrub/tree, litter, water, or bare ground for each sample point, to give a reading 

of, for example, “G22” (grass at 22 cm from ground level).  Additionally, we recorded plant 

species presence within each sample plot.  

We set-up USB-502-Plus climate dataloggers to measure hourly temperature, percent 

relative humidity (%rh), and dew point at two sets of three PCCI transects for ten-day intervals. 

Standard rain gauges were also installed at each transect to measure centimeters of liquid 

precipitation over the ten-day period. The three transects that hosted climate loggers and rain 

gauges in a trail were classified to be similar in habitat. Loggers were placed at three prairie 

transects for ten days and three wetland transects for ten days at PCCI in order to confirm 

habitat similarity and thus compare observed butterfly trends.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Larvae-host Plant Survey and Mapping 

None of our original target species were found during  the summer season: Purplish 

Copper, Lycaena helloides; Swamp Metalmark, Calephelis muticum; and Frosted Elfin, Callophrys 

irus. Additional time was spent looking in habitats we believed would “catch” these specific 

species: fen wetlands, prairies, and fields. Furthermore, egg or larval presence of a potential 

focus species was not found in great enough abundance on its designated larval host plant in 

order for us to do the planned spatial mapping. We made several attempts to pinpoint a viable 

Figure 3. The first author sampling vegetation with the 3-dimensional 
quadrat (left). Fen transect with marker flag (right). 
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Lepidoptera species that had a prominent larval host plant as well as conspicuous egg or larval 

presence, which were ideal for mapping.  Euphydryas phaeton (Baltimore Checkerspot) was 

observed in relative abundance in its native fen wetland habitat. However, its designated host 

plant Chleone glabra (Turtlehead) was not found in great enough abundance (likely a result of a 

large deer population). We also looked at a second larval host plant it was observed to utilize, 

Plantago lanceolata (English Plantain), however we did not find larvae. In addition, Plantain’s 

role as a weed and its pervasiveness along trails made it, we believed, inappropriate for the 

main goal of our third objective. 

An attempt was also made with Papilio polyxenes (Black Swallowtail) and host plant 

Daucus carota (Quenn Anne’s lace).  To simplify the methodology of the third objective, we 

checked a Daucus carota individual found every ten meters along a transect for larvae. 

However, few Papilio polyxenes larvae were observed in the field. Thus not enough larvae of any 

target species were found to enable testing of larvae-host plant spatial relations. 

 

Statistical analysis 

 

We used general linear models in R to look at variation in butterfly abundance and 

species richness.  We tested the following explanatory factors:  site (PCCI, KNC, LAA);  habitat 

(Forest, Fen, Prairie, Field, Wetland); daily low and high temperature; precipitation; vegetation 

type (percent of each of the five vegetation types encountered for each transect); and whether 

or not the transect was along an established trail (Y or N).  Daily high temperature, low 

temperature, and precipitation were obtained from the nearest NOAA weather reporting 

stations: W K Kellogg Biological Station located in Hickory Corners, Michigan for PCCI and 

Kalamazoo-Battle Creek station for KNC and LAA.  

 

Results 

We monitored butterfly species at all transects June 16 - August 3, 2011 at all sites in 

Southwest Michigan (PCCI, KNC, LAA).  Monitoring determined both total Lepidoptera 

abundance as well as total Lepidopteran species richness present at each site over the course of 

the six monitoring runs at each site. A total of 1,109 individuals of 42 Lepidopteron species were 

encountered over the course of the monitoring season during census runs at all sites (Table 2). 

Comment [Joe2]: Necessary?  It’s not a ‘result’. 
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Table 2. All species encountered during 2011 sampling season, ranked according to combined 
abundance. Species in bold were found at only one of the three sites.  Color-coded dominant 
species match SADs in Figure 5. 
Species PCCI KNC LAA Combined 

Thymelicus lineola (European Skipper) 58 4 82 144 

Pieris rapae (Cabbage White) 17 65 50 132 

Phyciodes tharos (Pearl Crescent) 35 57 19 111 
Colias philodice (Clouded Sulpher) 7 91 12 110 
Everes comyntas (Eastern Tailed Blue) 10 62 6 78 
Papilio troilus (Spicebush Swallowtail) 8 9 37 54 
Papilio polyxenes (Black Swallowtail) 5 14 23 42 

Megisto cymela (Little Wood Satyr) 41 0 1 42 

Poanes viator (Broad Winged Skipper) 28 11 0 39 

Papilio glaucus (Tiger Swallowtail) 3 30 4 37 

Satyrodes appalachia (Appalachian Brown) 23 12 0 35 
Euphydryas phaeton (Baltimore Checkerspot) 23 9 2 34 
Speyeria cybele (Great Spangled Fritillary) 19 10 3 32 
Cercyonis pegala (Common Wood-Nymph) 11 15 3 29 
Limenitis archippus (Viceroy) 2 18 9 29 

Lycaena phlaeas (American Copper) 10 0 13 23 
Enodia anthedon (Northern Pearly-Eye) 22 0 0 22 

Satyrodes eurydice (Eyed Brown) 13 5 0 18 

Epargyreus clarus (Silver Spotted Skipper) 4 8 4 16 
Danaus plexippus (Monarch) 2 8 2 12 
Anatrytone logan (Delaware Skipper) 6 3 1 10 

Limenitis astyanax (Red-Spotted Purple) 4 4 2 10 

Celastrina neglecta (Summer Azure) 7 2 0 9 

Euphyes bimacula (Two-spotted Skipper) 2 4 0 6 

Strymon melinus (Gray Hairstreak) 2 3 0 5 
Pholisora catullus (Common Sootywing) 3 1 0 4 
Atrytonopsis hianna (Dusted Skipper) 1 0 3 4 
Boloria selene (Silver Bordered Fritillary) 4 0 0 4 

Junonia coenia (Common Buckeye) 0 1 1 2 
Papilio cresphontes (Giant Swallowtail) 0 2 0 2 

Polites mystic (Long Dash) 1 1 0 2 
Polygonia interrogationis (Question Mark) 2 0 0 2 
Vanessa virginiensis (American Lady) 0 1 0 1 
Speyeria aprhrodite (Aphrodite Fritillary) 1 0 0 1 
Satyrium calanus (Banded Hairstreak) 0 1 0 1 
Polygonia progne (Gray Comma) 1 0 0 1 
Asterocampa celtis (Hackberry) 0 1 0 1 
Achalarus lyciades (Hoary Edge) 1 0 0 1 
Hesperia sassacus (Leonard's Skipper) 1 0 0 1 
Boloria bellona (Meadow Fritillary) 0 1 0 1 
Poanes massasoit (Mulberry Skipper) 1 0 0 1 
Satyrium liparops (Striped Hairstreak) 0 0 1 1 

Total Individuals 378 453 278 1109 

Total Species Richness 35 30 21 42 
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 A positive relationship was found between species richness and abundance at all sites 

and at all monitoring transects, with few outliers (Figure 4). Outliers were present when an 

abundance of one species (Thymelicus lineola) comprised all or a majority (28 out of 31) of 

individuals observed on a transect run, specifically at LAA (Monarch Waystation prairie 

transect). An expected “Hollow Curve” was found for Lepidopteran species at all sites: the 

frequency distribution of individuals among observed species consisted of few dominant species 

and many rare species (Figure 5). 

 

 

 

 

 

 

 

 

 

 

No imperiled species were observed throughout the summer monitoring season.  

However, we did observe fluctuating populations of several species of interest (Table 2). 

Thymelicus lineola was most abundant, specifically in prairie transects. Phyciodes tharos was 

abundant in both field and prairie habitats. Additionally, Speyeria cybele was found to be 

present in all habitats.  Of the 42 species encountered, 14 were seen at only one of the three 

sites (Table 2).  All but one of these species was rare overall, with four or fewer sightings.  The 

exception, Enodia anthedon (Northern Pearly-Eye), was recorded 22 times at PCCI but not at the 

other two sites. 

Figure 4. Species richness (S) versus abundance (N) for all transects (n = 20) and all six 
sampling runs (n = 6). Four transects are missing four runs so actual n = 104. 
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Analysis  

The low temperature of the day significantly explained 13% of the variation in butterfly 

abundance among the 20 quantitative transects in our study (Table 3, Figure 6), and habitat type 

(Figure 7) and the percent graminoid vegetation (Figure 8) explained an additional 2 and 4 % of 

the variation, respectively.   The amount of precipitation was not explanatory, nor was the day’s 

high temperature. Transect position relative to a trail (on or off) also did not significantly explain 

additional variation (Table 3). 

Several environmental factors within a habitat explained significant portions of the 

variation in Lepidoptera abundance; these factors also explain variation found between sites 

and habitats. Butterfly abundances observed in transects were weakly positively correlated 

(p=0.02, R2 = 0.05) with daily low temperatures (Figure 6).  Butterfly abundance was weakly 

negatively correlated (p = 0.07, R2 = 0.03) with percent of graminoid vegetation (sedges and 

ALL: 

N = 1109 

S = 42 

 

PCCI: 

N = 378 

S = 35 

 

KNC: 

N = 453 
S = 30 

 

LAA: 

N = 278 
S = 21 

 

Figure 5. Species-Abundance Relationships for all IBCM data in 2011(Black), Pierce Cedar Creek Institute 
(Red), the Kalamazoo Nature Center (Green) and the Lillian Anderson Arboretum (Blue).  Note different 
scales in X and Y axes. N  and S are Total Abundance and Total Species Richness for each data set. 
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grasses) (Figure 8). Butterfly abundance in the quantitative transects placed along a pre-

established trail was not significantly greater than those off-trail in an undisturbed area/habitat 

(Table 3).  

 
Table 3. Analysis of variance of total butterfly abundance in the 20 quantitative transects (each 
sampled 6 times) studied during the sampling period (June 20 – August 7). Note that these 
abundances do not include those individuals encountered on the additional IBCM routes around 
the properties at PCCI, KNC, and LAA.  Prop.Var = proportion of variance explained:  
MS(factor)/ΣSS, where ΣSS  = 5100.1. 
 

 

 

 

 

 

 

 



17 
 

 

 

 

Figure 6. Butterfly abundance was significantly positively correlated with the day’s low 
temperature. Each data point is a daily run of a single quantitative transect in different habitats: 
diamonds = prairies, triangles = field, plusses = fen, Xs = wetland, circles = forest.   
R2 = 0.049, p = 0.025. 
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[Are the circles outlying points?] 

Figure 7. Habitat type significantly explains variation in butterfly abundance. Box plots give 
median and quartiles; width of box is proportional to the square root of sample size.  Circles are 
outliers, defined as greater than 1.5 times the interquartile range (which is the height of the box 
from first to third quartile, or 50% of observations). 
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Figure 8. Butterfly abundance is weakly negatively correlated with the percent graminoid 
vegetation. Each data point is a daily run of a single quantitative transect. Symbols as in Figure 6.  
R2 = 0.03, p = 0.074. 
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Variability in climate among habitats 

Habitats that we categorized as similar did not always exhibit similar microclimates.  We 

found that hourly temperatures simultaneously recorded in similar habitats were correlated at 

low temperatures (below 30°C), but tended to deviate at high temperatures.  Figure 9 shows 

correlations between three wet habitats and three prairie habitats at PCCI.  

 

 

 

 

 

 

 

Figure 9. Simultaneously recorded hourly temperature data for three wetland 
habitats (a to c) and three prairie habitats (d to f) over ten days. n = 233 samples.  

(a) 

(b) 

(c) 

(e) 

(d) 

(f) 
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                Specifically, there was one transect (Red Trail Fen #4) that was consistently warmer 

than the other two comparison transects, Red Trail Fen #1 (Fig.  9b) and Blue Trail Wetland (Fig. 

9c), despite the fact that Fen#1 and Fen#4 were in the same wetland complex and Blue Trail was 

across the road and had considerable canopy cover.  Similarly, Yellow Prairie #1 transect was 

warmer than the Green Prairie transect (Fig. 9f) starting at about 30°C, and the other pairwise 

comparisons for prairie showed more variation, and a lower correlation at higher temperatures. 

 

Discussion 

It is well documented that butterflies have specific habitat requirements, which 

complement their multiple-stage life histories and relationships to both larval and nectar host 

plants (Dennis 2005, Pollard and Yates 1993, Taron and Manner 2004, Thomas et al. 2002). 

Habitat and factors within a habitat, such as vegetation type and structure, climate, and 

resource plant presence are explanatory factors that contribute to variation in butterfly 

abundance and species richness (Aardema et al. 2011, Taron et al. 2004). Thus we expected to 

see some differences in Lepidoptera presence among sites and among different habitats. 

The difference in the overall number of individuals and amount of species richness from 

site to site observed during monitoring in a transect run (Table 2) was likely due to differences in 

site property size and the habitat types and distribution within them. The Kalamazoo Nature 

Center is much larger than both Pierce Cedar Creek and the Lillian Anderson Arboretum. 

Consequently, more distance lay between census transects meaning more ground was covered 

en route. 

 Additionally, habitat types were not evenly distributed among sites (Table 1), leading to 

several site differences.  A majority of prairie types were present at the KNC, and all forest types 

were present at PCCI. The LAA had the most field transects and also prairie, without any wetland 

sites, which led to its highest abundance ranking. When we removed these site differences, 

however, we concluded that habitat was the main causal factor of butterfly presence, as 

expected.  

Significant environmental factors within a habitat, such as vegetation composition and 

climate, account for butterfly abundance within a transect. It has been found that vegetation 

structure is an important component of a habitat, and can be a determinant of butterfly 

presence and distribution (Dennis 2005). Certain vegetation can provide a place for individuals 

to seek shelter, rest, bask, and mate. In our study we found that the percent of graminoid 
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vegetation in a transect was weakly negatively correlated with butterfly abundance, suggesting 

that within prairie or field habitats butterflies are in general more attracted to forb-rich areas. 

This explanatory relationship of graminoid vegetation and butterfly abundance was mostly 

influenced by the forb and litter-heavy prairie plots and the sedge-heavy fens. Increased cover 

of such vegetation was favorable for butterfly presence because they could utilize these 

structures in different conditions (Dennis 2005).   

Temperature is also responsible for butterfly abundances observed likely due to their 

thermoregulatory needs.  On days with lower temperatures fewer butterflies were observed, 

likely because foraging requires a high caloric output (Mills and Dunn 2009); butterflies were 

more likely to move off of vegetation and shrubs to exploit host plant resources and access 

neighboring resources on days with higher temperatures (Dennis 2005). Because of the amount 

of variation in butterfly abundance that the single variable of daily low temperature accounted 

for, and considering the sizeable variability in hourly temperatures that we measured within 

similar habitats, we suspect that much of the unexplained variation (Table 3) is due to 

microclimatic factors.  Perhaps more valuable to future conservation and management is the 

species-specific data; as we amass more years of observation along these transects, we will be 

able to examine patterns of habitat use, especially in the lesser known and less common 

species.   

Butterfly habitat suitability is the result of the availability and presence of plant 

resources, including both nectar plants and host plants (Sharp et al. 1976). We had originally 

planned to analyze the spatial distribution of larval host plants within a patch, and how the 

abundance and distribution of host plants would affect butterfly success in a habitat. However, 

we were unable to find a suitable focal species that was ideal for the objective. Future research 

projects should look to explore this question so that we may understand this basic biology and 

the implications it holds for conservation and species reintroductions. 

Critical or imperiled butterfly species were not observed during monitoring runs. 

However, the summary of species abundance of several Lepidoptera individuals reveals 

numbers that are reflective of their biology and life histories. All species of abundance or 

interest were found in habitats that would be expected. 

Although we did not find critical or imperiled species over the course of the summer 

monitoring season, the species documented were important in contributing to known species 

present in Southwest Michigan. Specifically, at Pierce Cedar Creek Institute our summer 

Comment [Joe3]: Anything in the literature 
about this relationship? 
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research built upon other research projects (Mills and Dunn 2009); it contributed to the known 

species inventory at PCCI. This is true of both the KNC and LAA as well. Furthermore, now that 

the species present are known, and at what relative numbers, we can make comparisons in 

years to come, specifically in analyzing observed trends in abundance and distribution. This will 

hopefully be important for measuring species’ health or population status in the future, as well 

as contributing to regional conservation efforts.  

Additionally, our study can contribute to the IBCM protocol and the establishment of 

future transects. Although not an explanatory factor that accounted for variation among 

quantitative transects in our study, we found that routes that followed pre-existing trails tended 

to have both greater butterfly abundance and species richness; we are currently examining the 

much larger dataset of route counts (the twenty 100 m transects with the addition of all the 

walking in transit). This anecdotal evidence suggests that the establishment of transects along  

pre-existing trails may “catch” more butterfly individuals and species. Thus, a monitoring run is 

more conclusive and effective when placed along a trail because it yields a more descriptive 

characterization of a habitat and its butterfly inhabitants. 

The success of trail surveys also raises the question of potential edge-effects.  More 

abundance and species richness found along trails may be the by-product of disturbances such 

as mowing and trail maintenance; both low vegetation grazing and high vegetation grazing 

species and individuals can utilize a field or prairie trail and leading to an increase in biodiversity. 

Future research could look into impacts of disturbance and this potential influence on butterfly 

use and preference.   

Lastly, this research leaves further questions about butterfly population dynamics and 

metapopulations in Michigan, as well as how habitat quality influences their presence and 

distribution. More specifically, how do succession status or anthropogenic disturbances in the 

region affect communities? Future Undergraduate Research Grants for the Environment 

projects could look to see if such effects are at play in Southwest Michigan and how this 

influences conservation considerations. IBCM data collection over the next few years should 

lead to comparisons on structure, stability, and consequently status at the community level.  
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