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This survey effort is part of a pilot study, funded by State Wildlife Grant money provided by the 
Nebraska Game and Parks Commission.  A primary objective of the study is to better understand the 
habitat use patterns of regal fritillaries within The Nature Conservancy’s Platte River Prairies south of 
Wood River, Nebraska.  Those prairies consist of degraded remnant prairies (dominated by exotic and 
native grasses and sedges, with abundant violets but relatively few other wildflower species)  and 
adjacent restored prairies (former crop fields seeded with 150-230 plant species, but with few violet 
plants).  Since violets are thought to be the sole larval food source for regal fritillaries, we assume 
that degraded remnant prairies are responsible for larval production, but wondered how/if the 
adjacent restored prairies might complement those remnants by providing richer sources of nectar.  
In addition, we wanted to see whether or not regal fritillary butterflies were laying eggs in the 
remnants (lots of violets) or in the restored prairies (few violets but more nectar sources).  If the 
latter, it could be that the restored prairies could be responsible for lowering production of this 
species by drawing females away from the best egg laying locations in the late summer. 
 
 
       Blue violet (Viola sororia) is the primary 
       larval food source for regal fritillary butterflies 
       along the central Platte River. 

 
 
 
In 2011, we conducted our second year of regal fritillary surveys.  We followed sampling protocols 
from Dr. Ray Moranz (Iowa State University) and will be working with him to incorporate our data 
with similar data from other states.  Briefly, data collection consisted of recording sightings of regal 
fritillaries along 300m transects (perpendicular distances of sightings from transects were recorded 
but not incorporated into this analysis), noting behavior (basking, flying, nectaring) and flower 
species used for nectaring.  In addition,  blooming wildflower species and flower abundance were 
recorded in 2m wide bands along the same transect on or about the same day as the butterfly data 
sampling.  Figure 1 (below) shows the location of the transects and describes the fire and grazing 
management treatments each transect passed through.  Because of the relatively small size of 
management units, transects were often located more closely to each other than would be ideal.  We 
decided it was more important to emphasize data collection from the maximum number of possible 
management units at the expense of completely independent samples – results should be evaluated 
accordingly.  In addition, analysis of these data has been minimal to date, with more in-depth 
analysis to come after these data are combined with those from other states.  Data were collected by 
Mardell Jasnowski and Nanette Whitten (TNC), with help from Chris Wood. 
 

All the prairies sampled in 2011 were being grazed to some degree, mostly under variations of the 
patch-burn grazing system, wherein a different portion of a prairie is burned each year, concentrating 
grazing in that burned patch and allowing unburned patches to receive only light grazing (more 
information on this management can be found at 
http://prairienebraska.files.wordpress.com/2011/05/patch-burning-for-biodiversity.pdf .) Stocking 
rates ranged between approximately 1.0 and 1.3 AUMs/ac during 2011, but grazing intensity varied 
greatly within each prairie, dependent upon how recently a particular portion of the prairie had been 
burned. 
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Figure 1.  2011 Transect Location and Management Activities – Approximately 675 acres of Prairie Sampled 

Management History By Transect 
SR1 – 1999 Seeding.  2010: PBG, burned/grazed (moderate grazing, mostly on grass).  2011: Unburned and  
            only lightly grazed in April. 
 

SR4 - 1999 Seeding.  2010: Unburned and ungrazed.  2011: Unburned and only lightly grazed in April. 
 

SP9 – Remnant.  2010: PBG, unburned, light grazing.  2011:PBG, burned, intensive grazing. 
 

SP13 – Remnant.  2010: PBG, 1 yr since burn, moderate grazing.  2011: PBg, unburned, light grazing. 
 

SP17 – Remnant.  2010: PBG, burned/grazed.  2011: PBG, unburned, light grazing. 
 

WD21 – 2000 Seeding.  2010: IDLE.  2011: PBG, burned/moderate grazing. 
 

WD25 – 2000 Seeding.  2010: IDLE (burned/grazed in 09).  2011: PBG, unburned, light grazing. 
 

WD29 – 2002 Seeding.  2010: IDLE (burned/grazed in 09).  2011: PBG, unburned, light grazing. 
 

WD33 – 2002 Seeding.   2010:IDLE.  2011: PBG, burned/moderate grazing. 
 

DE37 – 2001 Seeding.  2010: Moderate continuous grazing   2011: Moderate continuous grazing. 
 

DE41 - 2001 Seeding.  2010: Moderate continuous grazing  2011: Moderate continuous grazing. 
 

ED45 – 1995 Seeding.  2010: PBG, unburned, moderate grazing.  2011: unburned, moderate-heavy grazing. 
 

ED49 – 1995 Seeding.  2010: PBG, burned, intensive grazing.  2011: unburned, moderate grazing till June 10  
               then IDLE. 
 

ED53 – 1995 Seeding.  2010: PBG, 1 yr post burn, light grazing.  2011: light grazing early, IDLE after June 10. 
 

ED56 – Remnant.  2010: PBG, burned/intensive grazing.  2011: moderate grazing early,IDLE after June 10. 
 

ED60 – Remnant.  2010: PBG, unburned, light grazing.  2011: moderate-heavy grazing all season. 
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Seasonal abundance patterns of regal fritillaries in 2011 appears to match those from similar surveys 
in 2010 (see Figure 3 below).  Transect locations were changed between years, and some different 
prairies were sampled as well, so comparisons between the two years are limited to overall patterns 
of relative abundance – total numbers of butterflies can not be compared.   
 
The patterns we saw in both years match what is reported in the literature (e.g. Selby 2007  - see 
http://www.fs.fed.us/r2/projects/scp/assessments/regalfritillary.pdf ) about the life history of this 
species.  Males typically emerge a couple weeks prior to females and stay in the same area until 
females also emerge and they mate.  After mating, male abundances drop off and females enter a 
period of reproductive diapause, in which they become much less active and spend a great deal of 
time resting in the shade.  Later in the summer, those females become more active again and begin 
laying eggs.  Our data appear to track the initial emergence of males (late June), the peak numbers 
when both males and females are flying, the subsequent drop off in abundance during the female 
diapause period, and a final small bump in sightings during the presumed egg laying period in late 
August and early September.   

Figure 2.  Patterns of Regal Fritillary Abundance in 2011 (top) and 2010 (below).  These graphs show 
total sightings for each sampling day. 

http://www.fs.fed.us/r2/projects/scp/assessments/regalfritillary.pdf


Because of the obvious peak in abundance at the beginning of their season, we decided to analyze data on 
abundance and nectar plant use in two discreet portions of the season – the peak (June 23- July 8) and the 
remainder of the season (July 20 – September 12).  When the season is split in that way, interesting 
patterns of habitat use emerge (Figure 3).  The eleven transects on the left side of the graphs in Figure 3 
were located in restored prairies, and the five on the right side were in degraded remnants.  The relative 
abundance of fritillaries between those two groups shifts fairly obviously between the period of peak 
abundance and the remainder of the season, though the low overall number of sightings in the later part of 
the season make it difficult to know the significance of that shift.   
 

It seems logical that the bulk of sightings during the first several weeks after regal fritillary emergence 
would be in the remnant prairies where violets are most abundant.  A preference for unburned thatchy 
vegetation structure is also evident, as the three remnant prairie transects with the highest abundances 
during that peak period (SP13, SP17, ED60) were all located in portions of those prairies that were 
unburned in 2011 and relatively lightly grazed in 2010.  The remaining two remnant prairie transects were 
either burned in the spring of 2011 (SP9) or burned/heavily grazed in 2010 (ED56).   
 

We assume that the spring burn in SP9 destroyed most of the larvae in that area, and that the short 
vegetation structure and minimal thatch in ED56 led to low survival over the winter of 2010-11 and/or 
avoidance by egg-laying females in 2010.  Interestingly, however, SP17, which had the highest abundance in 
the early part of 2011 was burned in 2010, but grazed only moderately, resulting in a mixture of tall and 
short vegetation structure by late summer of 2010.  In addition, both SP13 and ED60 were burned and 
grazed intensively in 2009, but had strong numbers of fritillaries two seasons later.  These data seem to 
indicate relatively short-lasting impacts from fire and intensive grazing, probably because of the presence of 
adjacent prairie areas that were unburned and only lightly grazed.  While the patch-burn grazing treatments 
are probably not maximizing regal fritillary numbers in these prairies, it does not appear that they are 
causing serious harm either (though we have limited data). 
 

In the period after the peak abundances of the first three weeks, regal fritillary sightings were spread more 
evenly across the other transects, with the highest abundances showing up in restored prairies (though 
abundance was relatively low everywhere compared to the peak season).   The transect with the highest 
post-peak abundance (WD29) was burned and grazed in 2009 and then completely rested in 2010 and was 
only lightly grazed as part of a patch-burn grazing treatment in 2011.  However, the next highest 
abundances were in WD33, which was burned in the spring of 2011, and was being moderately grazed 
(cattle were selectively grazing primarily grasses).  We hypothesized that the abundance of blooming plants 
along that transect may have drawn butterflies to it (after mating) regardless of that fact that it had been 
recently burned.  In contrast, the two transects in remnant prairies with the highest post-peak abundances  
(SP13 and SP17) were both unburned in 2011 and nearby SP9, which was burned and intensively grazed in 
2011 had lower numbers (though still some) of sightings.  The results of preliminary tests of the importance 
of nectar plant abundance to post-peak abundance of regal fritillaries are presented later in this report. 

Photos from 
the area 
around WD33 
(burned/lightly 
grazed) from 
late June 2011 
(left) and early 
September 
(right) 
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Figure 3.  Average Number of Regal Fritillary Sightings per Transect by Period. 
  This figure shows three graphs of average butterfly abundance during the entire season (top graph) and then 
split by the early season peak and the rest of the season.  Transects are split into those in restored prairies (left  
side) and those in remnant prairies (right side).  Note the changes in vertical axis ranges between graphs. 



During 2011 surveys, there were 352 sightings of regal fritillaries along our transects.  The vast 
majority of butterflies were flying when observed.  However, we did observe 27 butterflies nectaring 
on flowers.  Of those 27 observations, 17 (63%) were in sites that had been burned that spring (and 
were also being grazed).   In addition, all but four of the nectaring observations were in restored 
prairies (Table 1) - which tend to have greater abundance and diversity of wildflowers than our 
degraded remnant prairies.  Table 2 shows the flower species upon which regal fritillary nectaring was 
observed in 2011.   
 
Table 1.  2011 Nectaring Observations.  All transects in which nectaring was observed were being patch-burn 
grazed, so all had cattle present, but most grazing was concentrated in 2011 burned patches. 
 

# of Obs Transect Prairie Type     Burn History  
      13  DW33 Restored Burned in 2011  
      6 DW29 Restored Burned in 2009  
      3 DW21 Restored Burned in 2011 
      2 SP13 Remnant Burned in 2009   
      1 ED49 Restored Burned in 2010  
      1 SP9 Remnant Burned in 2011   
      1 ED56 Remnant Burned in 2010 
 
 
Table 2.  2011 Nectaring by Flower Species.   
 

Common Name Latin Name  # of Obs 
Common/Showy Milkweed Asclepias syriaca/speciosa      7 
Hoary Vervain  Verbena stricta      7 
Bee Balm   Monarda fistulosa      4 
Serrate-leaf Primrose Calylophus serrulatus      3 
Heath Aster  Aster ericoides       2 
Musk Thistle  Carduus nutans      2 
Other Thistles  Cirsium sp.        2 
 
 
The nectar species favored in 2011 largely match what we saw in 2010 as well, though hoary vervain 
was less dominant among nectar choices in 2011.  In 2010, hoary vervain was the most used species 
(43%), followed by various thistle species (39%) and then common milkweed (10%) and bee balm 
(3%).  However, as stated earlier, we used different transects and some different prairies in 2010, so 
comparisons between years are difficult.  In addition, we did not collect data on flower abundance 
within transects in 2010, but we did in 2011 (next page). 
 

Hoary vervain (Verbena stricta) was the most utilized 
nectar flower species by regal fritillaries in 2010 and 
tied for first in 2011.   



Table 3. Season-long Average of Flower Counts per Treatment 
 

 Average Flower            Average Total Average Abundance of  
Transect Species Richness      Flower Abundance Favored Nectar Flowers*  
WD33             9                    1405            635  
WD29             7                      697           266  
WD25           10                    1139           193  
ED56             4                      267            170   
WD21             7                    1124             113  
DE37             8                      572               76  
ED60             4                      138               73  
SP17             6                      192             34  
SP13             4                      116             33  
DE41             6                      462                24  
ED53             5                      228               15  
ED49             6                      356               14  
SP9             3                      123                11  
SR4             3                      334                  2  
ED45             2                         52               0.1  
SR1             5                       865                0  
 
    *Favored nectar flowers included hoary vervain (Verbena stricta), common/showy  
      milkweeds (Asclepias syriaca and A. speciosa), bee balm (Monarda fistulosa) and  
      various thistle species (Carduus nutans and Cirsium spp). 

Along with each butterfly count, we also counted the number of blooming flower species and the 
number of individual blooms of each species that were found in a 2m wide band along the butterfly 
transects.  As that data was analyzed, we created a third category, called “favored nectar flowers” 
that consists of the top four wildflower species utilized for nectaring by regal fritillaries in 2010 and 
2011 - hoary vervain (Verbena stricta), common/showy milkweeds (Asclepias syriaca and A. 
speciosa), bee balm (Monarda fistulosa) and various thistle species (Carduus nutans and Cirsium 
spp).  Table 3 (below) shows the results by transect for each of those three categories, as averaged 
across the season.   
 

Interestingly, the top three sites for regal fritillary abundance after the early season peak numbers 
(Figure 3, 3rd graph) were also the top three sites in terms of average abundance of favored nectar 
flowers.  Because of that, we decided to run some simple correlations using average # of nectar 
flowers and average # of regal fritillary sightings for each transect during the peak and post-peak 
periods.   The results of those correlations can be seen in Figure 4 (next page).  There was no 
correlation between nectar flower abundance and butterfly abundance during the peak, but during 
the rest of the season, there was at least a weak positive correlation.  This needs to be analyzed 
further, but it seems to support the idea that regal fritillaries are tied to prairie areas with high 
numbers of violets and with thatchy vegetation structure during the early part of the season 
(emergence through mating) but then are more strongly tied to areas with available nectar for the 
rest of the season.  If that’s true, the restored prairies, and their floral resources, may be a positive 
complement to the degraded remnant prairies for regal fritillaries.  The high percentage of nectaring 
observations in restored vs. remnant prairies seems to support the same idea. 
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to be attractive as nectaring 
sites for regal fritillaries, 
especially in the period 
between mating and  
egg-laying.  In addition, the fire 
and grazing management  
we’re using to manage our 
prairies doesn’t appear to be 
having strong negative impacts 
on regal fritillary.  Spring fires 
surely cause mortality of larvae 
within those burn units, but the 
population seems to withstand 
that.  In contrast, some of our 
burned/grazed areas – 
especially in restored prairie – 
were the top sites for nectaring 
later in the summer.  In 
addition, burned and 
intensively grazed areas 
recovered the attributes 
(thatch, violets, and nectar 
plants) important to fritillaries 
within a year or two.  We’re not 
designing our management to 
optimize conditions for regal 
fritillaries - but it’s good to see 
that our current management 
supports their populations. 
 
Unfortunately, we have not 
been able to find out whether 
or not regal fritillaries are being 
drawn to restored prairies over 
remnants to lay eggs.  The low 
number of butterfly sightings in 
late August and early 
September are not sufficient to 
see any patterns.  Attempts to 
follow individual butterflies to 
observe egg laying behavior 
have not been successful either.   
We’ll keep our eyes open for 
ways of addressing this 
question in the future. 

Conclusion 
We still have plenty to learn about regal fritillary and other insects and their use of our Platte River 
Prairies.  However, these data help us understand more than we did before.  Our restored prairies appear 


