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Introduction  

 The urbanization of a region does not eliminate its biodiversity. Rather, it 

creates an even more complex environment where humans and natural resources 

converge. At one time it was thought that far away and exotic places provided the 

only suitable habitat for study, but now ecologists acknowledge the legitimacy and 

need to study ecosystems in urban environments (Stille 2002). Local land use can 

significantly impact regional numbers and community structure of many species.  

However, a better understanding of this interaction can reveal opportunities to 

mitigate the impacts.     

 My BIS concentration is Urban Ecology. It is a relatively new and emerging 

field of science (Michener & Jones, 2012). This branch of ecology strives to 

understand the intricate relationship between humans and natural ecosystems in 

densely populated areas (Redman 2005). Urban Ecologists study the complex 

ecosystems that include humans living in cities and developed landscapes. Attention 

is placed on the relationships that have evolved between humans and nature. Their 

focus is often on a specific plant, animal or a localized community of plants or 

animals as well as ecosystem levels of processes and organization (Joshi, 2008). 

 According to McIntyre et al. (2000), over half of fresh water and landscape on 

earth has been altered by anthropogenic expansion. Additionally the authors 

contend that actions by mankind have caused irreparable damage. It is projected 

that by the year 2025, over 66% of the world's population will dwell in highly 

developed environments (McIntyre et al. 2000). As a consequence, it is imperative 

to identify the multifaceted links between man and the environment. Such a task 
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may seem overwhelming. It is evident that our landscape is experiencing a forceful 

change and to understand and lessen the negative impacts it needs to embrace not 

only the more "traditional scientific process," but include an interdisciplinary 

approach (Redman 2005). 

 Urban Ecology is interdisciplinary (Michener & Jones, 2012).  It is a 

collaboration of disciplines that has evolved to investigate and understand the 

complex impact of the human imprint on the landscape (Redman 2005). It draws 

from numerous disciplines: ecology, climatology, anthropology, environmental 

engineering and political science, just to name a few. For the purpose of this paper 

the building bocks include: ecology, geography and public policy through 

engagement and active participation. 

  As a native of Northern Virginia, it has been especially important to me to 

protect and enhance the unique ecosystem that makes up our region. With that in 

mind, this research project is a continuance of a semester long independent study 

on indigenous butterfly diversity. Northern Virginia is an area that contains critical 

habitat for many species as it is the northern most point for many southern species 

and the southern most point for many northern species of both plants and animals 

(Audubon 2005).  

 For more than two decades, a local group of citizen scientists have been 

working diligently to document bird, butterfly, dragonfly and plant populations. 

Their dedicated efforts have provided a vast repository of data, thousands of 

records that document the diversity of species that call Northern Virginia home. 

Achieving this would have been impossible without public involvement. Traditional 



Validating Citizen Science in a local application 

 3 

scientific methodologies could not produce the volume of data collected by the 

unpaid workers without an endless supply of funding. Organizing and analyzing this 

information is the next crucial step in fully exploiting the valuable contribution of 

the many volunteers.     

 This paper examines ten years worth of observations collected during the 

North American Butterfly Association Fourth of July Count. It involves data 

compilation and statistical analysis from the Occoquan Bay Count Circle (Appendix 

A). The investigation will briefly examine the history of citizen science, its state in 

today's scientific community and present a relevant, local case study. Particular 

attention will focus on the methodologies of the count and data collected on 15 

species of butterflies to answer the following questions: Is Citizen Science a valid 

method to collect data? Are some species declining or increasing and if so, which 

ones?  

 Virginia is made up of five distinct geographic regions: coastal plain or 

tidewater region; piedmont; the Blue Ridge valley and ridge and the Appalachian 

plateau (Figure 1). According to the Virginia Department of Conservation and 

Recreation, these regions are classified by a combination of soil type and pH as well 

as depth, topography, elevation, hydrology and sunlight availability. The 15-mile 

diameter count circle centered at Murumsco Creek at Occoquan Bay National 

Wildlife Refuge lies in the Coastal Plain of the Commonwealth (Appendix A). The 

Coastal Plain resulted from deposition of sediment from the Appalachian Mountains. 

It is considered to be the most recent formation of the region (Grymes 1998).   
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 Results from this examination provide an authoritative trend line for current 

and future investigations. This type of quantified data is especially helpful for public 

and private land managers when establishing habitat management programs as well 

as local conservation organizations that can utilize the data when acting upon 

current advocacy. According to O'Brien et al. (2011) counts conducted by citizen 

scientists collect important data that detail population and distribution - a task not 

easily accomplished by organizations often fraught with shrinking staff and 

budgetary restrictions.  In fact, comprehensive surveys of this nature require the 

active participation of individuals who want to contribute (Silvertown, 2009). 

 Another component of this project is a collaborative effort with the Audubon 

Society of Northern Virginia (ASNV), the largest independent chapter in North 

America, the National Wildlife Federation (NWF), as well as the various parks and 

refuges located in the count circle to produce a comprehensive and unified checklist 

of the 86[sic] species butterflies identified.  

 Simply put, citizen science is research that is done by non-professionals. The 

creation of the professional sciences has restricted knowledge to educated 

individuals, but citizen science is now part of a new revolution (Costello & Haklay 

Figure 1. Physiographic Map of Virginia (The College of William and Mary Department of Geology 2011) 
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2013). Over 60 papers were presented at the 2008 annual meeting of the Ecological 

Society of America (ESA); their focus: citizen science (Silverton 2009). In August 

2012, an entire issue of Frontiers in Ecology and the Environment (the peer reviewed 

journal published by ESA) was dedicated to the importance of citizen science.  In 

2013, a conference was held in the United Kingdom about the future of participatory 

Geospatial Information Services (GIS). There is no doubt that this topic is timely and 

even controversial in some circles. 

 In a recent New York Times article, Jim Robbins presented the shortcomings 

of public participation in scientific research. It is often thought of as a "cheap" way 

to collect data (Alaback 2012) and that volunteers lack the training and rigor that 

today's professional research scientists possess. While the latter may be true in 

some cases, this project will demonstrate the significant contribution that citizen 

scientists have made, using a local survey effort as a case study, achieving results 

that may have otherwise been impossible. 

History of Citizen Science:  

 The concept of participatory science is not new. In fact, it is only in the past 

150 years that research science has become a viable full time profession (Miller-

Rushing et al. 2012). Before that time, important scientific discoveries were 

achieved by dedicated individuals or gentlemen scientists who focused on 

observations and simple experimentation (Costello & Hacklay 2013). Two such 

examples are American Benjamin Franklin (1706-1790), a printer by trade, and 

American poet and naturalist Henry David Thoreau (1817- 1862).  
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 One of our country's founding fathers, Benjamin Franklin, is also know as an 

astute inventor who embodied the definition of scientist: One who betters the lives 

of others through their observations and actions (Pomeroy 2012).  His observations 

and experiments led to diverse discoveries including electricity and the Gulf Stream 

(Pomeroy 2012). Franklin was a strong proponent of transparency, believing that 

science could and should benefit the common man (Carlson 2004). He was truly 

philanthropic and never patented his inventions. 

 Henry David Thoreau also embodied the character of a true citizen scientist. 

His methodical recordings of first-flowering dates of common plants remain 

invaluable to scientists today. Almost two hundred years later, this collection of data 

has clearly demonstrated that the timing of naturally occurring events have changed 

over time (Dickenson et al. 2012). During the American environmental movement of 

the 1960's and 1970's, large-scale demonstrations and protests forced the number 

of historic legislative acts, i.e. the Clean Water Act and the Clean Air Act (McKinely et 

al. 2013). The age of the modern citizen scientist was born. 

 More recently, amateur astronomers have made important celestial 

observations, including the discovery of Comet Hale-Bopp by two independent 

observers (Howell 2013). In addition researcher scientists created the wildly 

popular and interactive Galaxy Zoo. This collaborative project was launched in July 

2007 (Franzoni & Sauermann 2013). Designed to engage amateur stargazers to 

assist classification of galaxies, more than 50 million categorizations were submitted 

in its first year online by more than 150,000 volunteers (galaxyzoo.org). These 

findings highlight several attributes of citizen science including the increased 
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sophistication of researchers, the benefit of their greater numbers and ability to 

collaborate through technology.  The power of numbers is perhaps even more 

compelling with respect to wildlife surveys.  Funded research could never hope to 

generate the amount of data that volunteers willingly produce (Hatfield 2013). 

 According to McKinely et al. (2013), today's citizen science projects, 

especially those sponsored by non-government organizations, concentrate on 

monitoring and data collection. Annual bird and butterfly counts have been ongoing 

for decades, producing volumes of valuable data. Two easily recognizable public 

participation-fueled research programs are the Audubon Society’s Christmas Bird 

Count (CBC), which began in 1900, and the North American Butterfly Association 

(NABA) Fourth of July Count that commenced in 1975 (Hatfield 2013) and was 

modeled after the CBC (Ries 2008).  

 These surveys are important for a number of reasons. They are relatively 

inexpensive to execute; cover large areas on a recurring basis and promote broad 

involvement in the process of conservation. Volunteers from all walks of life receive 

special training to ensure the integrity of their data. Their findings supplement more 

traditional research and create a sense of community in an ever-growing age of 

anonymity. The large-scale and increasingly sophisticated projects have once again 

attracted the attention of policy makers and elected officials (Franzoni & Sauermann 

2013). 
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NABA Fourth of July Count and the Occoquan Bay Count Circle: 

 The NABA Forth of July Count is the preeminent annual monitoring program 

for butterflies (Ries 2006) (O'Brien et al. 2011). Programs like this produce large 

volumes of data over decades (Ries 2006) that have the potential to demonstrate 

important trends over time in butterfly populations (O'Brien et al. 2011).  Originally 

sponsored by the Xerces Society, NABA took over the project in 1993 (NABA 2006). 

Since that time participation in the annual count has increased 44%. In 2012 there 

were 438 counts in the US that included 45 states and the District of Columbia 

(NABA 2013).  According to Ries (2006), there are over 200 sites that contain at 

least 10 years worth of data and about 30 sites that have 20 years data (Figure 2). 

These long-term, regularly scheduled monitoring programs are especially valuable 

to establish trends in populations over time. 

 

 
Figure 2.  NABA 4th of July survey locations in the lower 48 U.S. states and Canada (surveys in Alaska, 

extreme northern Canada and Hawaii are not shown).  The color of the circle indicates how many years 

that survey was active. (Ries 2006). 
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 Butterflies are an easily identifiable gauge of the environment. Their brief life 

cycle, high reproductive strategies and specific habitat requirements allow them to 

rapidly adapt to changes in the environment (Wander 2009). These popular eco-

indicators are crucial when promoting conservation and influencing public 

engagement. Significant fluctuations in populations can be an important signal to 

ecologists and policy makers about the health of the ecosystem (O'Brien et al. 2011). 

 It has been noted that many questions and concerns about the validity of the 

data gathered by volunteers have been raised (O'Brien et al. 2011).  Has adequate 

training been provided to the participants? Are they able to properly identify rare or 

unusual species? What is their expertise level? These concerns have been given 

great thought and addressed by the organizers and sponsors of the Occoquan Bay 

Count. Experience in the field is taken into consideration when building survey 

teams. Novice naturalists are vetted and partnered with experienced mentors. This 

expert-amateur partnership ensures robust data collection and record keeping 

(Glenn 2011). 

 The compiler for the count circle is James Waggener. He is a knowledgeable 

and passionate naturalist. Waggener has performed systematic checklist surveys to 

document biodiversity in a 15-mile diameter count circle, centered at Occoquan Bay 

National Wildlife Refuge (OBNWR) since 1989.  Surveys are conducted, on a year 

round basis. He leads a diverse group of volunteers, who range in age from home-

schooled teens to retirees. They visit area parks to observe and record the flora and 

fauna that is unique to Northern Virginia.  
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 The surveys consist of: regularly scheduled generalized wildlife surveys, held 

twice monthly on Wednesdays, collecting data primarily for birds, conspicuous 

flowering plants and incidental sightings of other biodiversity. Surveys that 

primarily focus on butterflies and dragonflies are held each Friday, April through 

October, but also include conspicuous flowering plants and other biodiversity, 

opportune surveys and special surveys include the following: Audubon Christmas 

Bird Count (CBC), North American Butterfly Association 4th of July Count (NABA) 

and the Northern Virginia Breeding Bird Survey (NVBS). Waggener has conducted 

and compiled the results from the NABA Forth of July Occoquan Bay Count since 

2000. 

 The initial investigations to document the biodiversity and establish the 

count circle occurred from 1989 to 1993. This endeavor began as a collaborative 

effort between the Virginia Native Plant Society (VNPS) and the Fairfax Audubon 

Society (now Audubon Society of Northern Virginia or ASNV) (Waggener 2013). The 

data compiled by the researchers produced an important summary of findings, The 

Birds of Occoquan Bay (Waggener 2000). Without the data produced by the surveys, 

the OBNWR would have become highly developed like the surrounding community 

of Belmont Bay. Similar surveys evolved to include Meadowood Special Recreation 

Area (Meadowood) on Mason Neck and the former Lorton Prison property.  

 Standardized methods of field observation and data collection have been 

refined over time. Since 2004, the data include presence of birds, butterflies, 

dragonflies and blooming plants and trees (Waggener 2013).  The analysis included 

in this report is the first effort to plot trends in local butterfly populations. 
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Methods 

 There are about 92 [sic] documented species of butterflies and skippers in 

Northern Virginia (Audubon 2005).  For the purpose of this project, fifteen species 

were chosen due to their ease of identification and ability to repeat with data from 

concurrent years (Waggener 2013). According to Butler et al. (2012), the use of a 

favorable eco-indicator needs to meet these three requirements: illustrate the status 

of a varied biodiversity; sensitive enough to act as an early warning sign of changes 

in the landscape; and lastly, able to respond to change in a probable way.  

 The 15-mile diameter survey circle is centered on the mouth of Marumsco 

Creek at OBNWR. Sites were selected for their diverse ecological habitats and ease 

of access. Each location is managed by a different organization and special 

permission has been granted to access areas that may be closed to the public. Below 

are brief descriptions of the sites. 

1. Occoquan Bay National Wildlife Refuge (259 ha.) Part of the Potomac River 

Complex National Wildlife Refuge, OBNWR is the epicenter of the count 

circle. Once used as a military research installation, it holds extensive tidal 

wetlands as well as critical habitat to a number of grassland species 

(Waggener 2005). Citizen Scientist surveys operate with special permission 

from the United States Fish & Wildlife Service (USFWS) (www.fws.gov). 

2. Julie J. Metz Wetlands Mitigation Bank (93 ha.) Established in 1995, Metz is 

the first wetland mitigation bank in the region. Its unique habitat plays an 

important role in the ever-developing area. Volunteers traverse the trails 
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through forested wetlands and marshes when performing the surveys. The 

area is managed by Prince William County (www.wetlandstudies.com). 

3. Meadowood Special Recreation Management Area (324 ha.) Meadowood 

SRMA is managed by the BLM. It is home to a unique equestrian facility with 

services that include therapeutic riding lessons. An extensive trail system 

affords access to mature hardwood forests, old-field and grassland habitats. 

An important feature is the pollinator garden located on the east side of the 

property adjacent to Harley Road (www.blm.gov). 

4. Occoquan Regional Park (162 ha.) ORP lies in the southern portion of 

Fairfax County. Managed by the Northern Virginia Regional Park Authority, it 

houses extensive athletic fields, but still provides critical habitat from the 

Occoquan River to upland woodlands adjacent to the former Lorton Prison 

facility. Areas not open to the general public are surveyed with special 

permission (www.nvrpa.org). 

 The survey starts promptly at 9:00 a.m. and last three to four hours. 

Throughout the site visit, participants identify species as well as individual records 

of butterflies following a combination of open and restricted search methods (Ries 

2014). Participants take special care to follow all rules and regulations while in the 

parks and netting is not allowed. In the event a positive identification cannot be 

made, it is appropriately noted with a description of the butterfly in the official 

record, e.g. [Anglewing spp] and photos are taken for later identification. The count 

is subject to cancellation up to one hour before start time in the event of inclement 

weather and rescheduled the following weekend.  
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 Data from the NABA 4th of July Counts (2004-2013) was compiled and 

analyzed through the use of statistics to demonstrate population trends over time. 

The parameters take into account the following: the sum of surveys in the period; 

the number of surveys during the period where a species is documented; the sum of 

individuals recorded in the period; and the sum of all survey hours in the period 

(Waggener 2000).  To normalize data for consistency of comparison, the frequency 

of occurrence method was applied.  This method generates indices to quantify 

frequency, abundance and overall occurrence.    

 The Index of Occurrence (OI) is computed using the equation below,  

 

where: 

 R = the number of surveys during which the species was present 

 S = the total number of surveys  

 O = the total number of observations 

 H = the total number of survey hours 

 The relative frequency of occurrence for a given species in a given count is 

determined by dividing the number of records by the total number of surveys (R/S).   

Relative abundance may be computed by month or year by dividing the total 

number of observations of a given species by the total survey hours (O/H).  The 

product of R/S x O/H provides an Index of Occurrence suitable for comparing 

species over time. According to Ries (2008), measuring with this type of analysis is 

the most logical method available given the variables that occur during the annual 
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counts. It takes into consideration the number and level of experience of the 

volunteers from year to year (Ries 2008) (Waggener 2014). 

 While there a number of sophisticated statistical programs used to perform 

analysis, it was determined that utilizing the widely popular Excel data analysis 

application made the most sense. According to Zaiontz (2013), it is easier to use, less 

expensive and more transparent. Additional analysis was performed using Mini Tab 

16 to demonstrate outliers found in the initial compilation of data. A regression 

analysis was calculated to determine if the population trends lines were statistically 

significant. 

Results 

Trends in Population Abundance 

In the world of science significant statistical evidence is key. According to Johnson 

(1999), when the use of numbers fails to produce such significance it is "truly 

depressing. "  42 species and 5,364 individual butterflies were observed during the 

ten years of the data examined. Individual records ranged from 114 to 1,022 (mean 

536.4, SD 245). The least number of species observed in a given year was 19 (2005). 

The greatest number of species, 42 (2013). Thirteen species are considered 

common, occurring 50% or more of visits. One species uncommon, occurring 10-

50% of visits; and one species rare, occurring less than 10% of visits. There were no 

recorded strays.  

 Of the fifteen species examined (Appendix A), none demonstrated trends that 

were statistically significant (p<0.05) using regression analysis, however five of the 

species examined contained outliers, which could have skewed the outcome (Table 
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1). To investigate the potential influence a simple "what if" analysis, replacing 

outliers with the average OI of the remaining data, produced results that were 

statistically significant (p<0.05) for the Monarch.  In other words, two fewer 

observations would have made the regression analysis of population decline 

statistically significant.  

 The trend lines from the regression analysis clearly demonstrate fluctuations 

in populations over time (Appendix A). Five of the 15 species examined experienced 

declines in population abundance, while the remaining 10 demonstrated population 

increases. Once yearly count searches that focus on ecologically influenced 

organisms can vary from a number of uncontrolled circumstances such as weather.  

Discussion 

 The number of species as well as individual records observed during the 

OBNWR Forth of July Count has increased over time. This is in sharp contrast to a 

similar study by citizen scientists at Willow Slough, California. Their study has seen 

a 40% decline in butterfly diversity that is both significant and dramatic. Their 

findings are in line with similar studies in other agri-intensive areas (O'Brien, et al. 

2011). Even though there has been continued urban development and 

redevelopment in Northern Virginia, diversity in the count circle has remained 

stable. 

 The results of this investigation demonstrate the importance of evaluating 

population trends over time. According to Hochachka et al. (2012), the ability of 

ecologists to effectively conserve a species is dependent upon a comprehensive  
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Table 1. Results of regression analysis of 15 species at Occoquan Bay Count Circle during NABA 4th of July Count. "Years 
Present" represents the number of years (out of 10) in which at least one representative was observed; "number observed" is 
the total number of individuals seen during the count. 

Common Name Scientific Name p-value Slope Years Present Number Observed 
Zebra Swallowtail Eurytides marcellus 0.418 0.069 10 209 

Black Swallowtail Papilio polyxenes 0.112 0.054 5 32 

Eastern Tiger Swallowtail Eurytides marcellus 0.719 -0.031 10 137 

Cabbage White Pieris rapae 0.311 0.201 10 508 

Eastern Tailed-Blue Cupido comyntas 0.086 0.569 10 1645 

American Snout Libytheana carinenta 0.644 0.001 3 3 

Great Spangled Fritillary Speyeria cybele 0.266 -0.063 10 116 

Red Admiral Vanessa atalanta 0.732 0.026 10 121 

Common Buckeye Junonia coenia 0.428 -0.044 8 63 

Red-spotted Purple Limenitis arthemis astyanax 0.569 0.025 8 65 

Viceroy Limenitis archippus 0.197 0.054 8 70 

Common Wood-Nymph Cercyonis pegala 0.588 -0.053 10 157 

Monarch Danaus plexippus 0.596 -0.013 10 23 

Silver-spotted Skipper Epargyreus clarus 0.375 0.067 10 195 

Least Skipper Ancyloxypha numitor 0.583 -0.089 7 150 
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Table 2. Weather Conditions at Occoquan Bay Count Circle during NABA 4th of July Count. Temperatures are recorded at the 
start and end of the count. 
Year Date Cloud Cover Temperature Wind Visibility Ground Survey Parties 
2004 26 June Clear to overcast 72-82° 

Humid 
Calm 5+ mi Damp 4 

2005 25 June Clear 70-87° Calm SW 5-10  NA 4 
2006 24 June Overcast - broken  66-83° 

Very humid 
Calm- light variable 

winds 
5M/Haze Damp 3 

2007 30 June Overcast - broken 73-80° 
Humid 

Light/variable NA Drying 6 

2008 28 June Scattered 75-87° 
Moderately Humid 

Calm 
SW     5-10 

5M Damp 6 

2009 27 June Scattered - broken 69-81° Light Moderate 10M Dry 4 
2010 26 June Clear 75-88° Humid S 5-10 5M Dry 5 
2011 2 July Clear 70-89° Humid W 5-10 10M Slight haze Drying 4 
2012 6 July Clear 80-92° Humid WNW 5 Calm 10M Very dry 4 
2013 29 June Scattered 70-88° SW 5-10 >10M Damp, 

drying 
6 
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understanding of its habitat and life cycle.  Brower et al. (2011) conquer that it is 

especially important to take into consideration the evidence present at individual 

sites as well as the wide-range biology of populations when assessing population 

abundance trends (Brower, et al. 2011). 

 Participatory science projects continue to gain popularity (Freitag & Pfeffer 

2013). The current trend to integrate web-based social media applications is now 

contributing volumes of information to scientists (Hunter et al. 2012). As Freitag & 

Pfeffer (2013) point out, the "success" of these long-term monitoring projects is 

contingent not only on the quality of the data, but the methods that citizen scientists 

employ.   

 With that in mind, care must be taken when engaging broad-scale projects 

like the NABA Forth of July Count and the OBNWR survey. Druschke & Seltzer  

(2013) state that it is of the utmost importance to engage the volunteers during the 

project. Successful participatory research will not only produce usable data, but also 

lend the volunteers a sense of empowerment and meaning.  

 Currently, there is an ongoing effort to transcribe historical data collected by 

the volunteers of the OBNWR count. At times this task seems overwhelming. It was 

discovered during the research for this project that the survey started by Waggener 

and other volunteers in 1989 is the second oldest of its kind in the country (Ries 

2014). Much of the data has been organized and kept in programs and formats that 

are no longer widely used or supported. As Hochachka, et al. (2012), point out, to 

keep volunteers interested, it is imperative to plan for and manage the large 

volumes of data collected.  
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 Michener & Jones (2012) assert that this type of rigorous data collection has 

created a new scientific model. This pattern presents a serious concern when it 

comes to the supporting the assimilation, long-term storage and quality of the data 

(Michener & Jones 2012) (Hochachka, et al. (2012). Even the volumes of data 

collected and stored by NABA, an established and recognized organization, are not 

easily accessible for scholars, students and citizen scientists. The future and success 

of these types of surveys is dependent upon building a cyber-community of 

ecologists and citizen scientists (Silvertown 2009). 

 One solution to tame the unwieldy volumes of data and foster openness and 

sharing is The North American Butterfly Monitoring Network (NABMN; 

nabmn.butterfliesandmoths.org). This program is funded by a grant from the 

National Science Foundation (NSF) to the University of Maryland (UMD) as well as 

support from the National Socio-Environmental Synthesis Center (SESYNC). This 

collaborative effort of professional scientists and data specialists has created an 

easy to use interface for grass-root organizations faced with the daunting task of 

data integration. 

 The goals of the NABMN program are: integrate and track butterfly 

monitoring programs that are currently ongoing in North America; standardize 

survey protocol (for new surveys in particular); foster sharing and openness of data 

collected; design suitable applications for data assimilation and engage even more 

volunteers. Established programs are included by special invitation and must 

undergo a series of questions that focus on survey protocol and data collection 

procedures. The program has secured funding through 2016. Future projects 
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include integration with the MonarchNet web site as well as a comprehensive list of 

counts that are no longer engaged, but the historical data could provide significant 

insight into population trends (NABMN 2014). The OBNWR count page can be 

located at: http://nabmn.butterfliesandmoths.org/program/occoquan-region-

monitoring-project. 

Conclusion 

 Urban Ecology is a rapidly changing, multidisciplinary branch of ecology that 

now includes the use of the new lineage of eco-informatics, statistical analysis and 

civic engagement (Michener & Jones 2012).  The scientific community is at a 

crossroads. A tipping point has been reached when it comes to public action. For the 

first time since the creation of the professional scientist, there is an opportunity to 

bridge the gap with the general public.  

 Nadkarni (2004) suggests that is it critical to the future of conservation to 

connect more people with nature. According to a survey published the National 

Science Board (NSB) most Americans agree that it is important to study the 

intricacies of the environment, but 70% do not have the tools to understand the 

rigors of the scientific process and less than 15% are knowledgeable about their 

natural surroundings (Nadkarn1 2004).  

  In an editorial essay, Jaleh Daie, acknowledges that security of long term 

funding is a thing of the past. She even turns the tables on the scientific community, 

calling for the reversal of roles and that professional scientists should become a 

"scientist citizen" (Daie 1996).  Academics must serve as "ambassadors for scientific 

research" if the current trend is going to last (Druschke & Seltzer 2013). With 
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thoughtful planning and sound strategy, connecting the worlds of amateur and 

professional scientists for the greater good of all can be obtained. Clearly, more 

funding needs to be secured for this most important research to continue.
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