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A Next generation steward and his mother photograph moths during the Marsh-Billings-Rockefeller NHP Field Day. Photo by Kyle Jones, NPS.
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Introduction

Referring to a childhood carriage ride with his father in what is now Marsh-Billings-Rockefeller National Historical Park, George Perkins Marsh wrote in his pioneering conservation book Man and Nature: “To my mind the whole earth spread out before me. My father pointed out the most striking trees as we passed them and told me how to distinguish their varieties. I do not think I ever afterward failed to know one forest tree from another...”

In that same spirit we invited naturalists to converge on Marsh-Billings-Rockefeller National Historical Park (MBRNHP) during two field days to learn how they can participate by identifying and contributing their own nature sightings to the Vermont Atlas of Life.

The biodiversity of Vermont is a beautiful mess. For more than two centuries, biologists, naturalists and citizens have documented and celebrated the animals, plants, and other life that together define the nature of this green state. Yet on this journey of discovery we have taken but the first few steps. Vermonters cannot respond effectively to climate change, natural disasters, invasive species, and other environmental and economic threats without a better understanding of the state’s living resources.

What lives here? Where is it? What’s common? What’s at risk? What will be? The answers lie scattered and disorganized among books, reports, computers, museums, and even in the memories and journals of Vermonters now living or long passed. The average department store knows more about its inventory than we know about what lives in our state. In the information age, this is troubling.

The Vermont Center for Ecostudies’ solution is the Vermont Atlas of Life (VAL). Now in its infancy, VAL will become the library of knowledge on the biodiversity of Vermont: animals, plants, fungi and microorganisms. VAL will be an online, real-time inventory with maps, photographs, and information available to anyone – from backyard naturalists to scientists to policy makers. In short, VAL is one of the most ambitious and far-reaching inventory and conservation projects Vermont has ever undertaken.

Ever since Vermont State Geologist Zadock Thompson, in 1842, published his first atlas of the state, Vermonters have upheld a tradition of documenting biodiversity. Biologists and citizen-volunteers have completed major statewide atlases of birds, butterflies, reptiles and amphibians. The Vermont Agency of Natural Resources, The Nature Conservancy and other organizations or individuals routinely monitor and map locations of rare, threatened or endangered animal and plant species, as well as rare natural community types.

Yet these worthy efforts represent a mere fraction of the state’s natural heritage. We know of 382 bird species and 58 mammal species inhabiting Vermont; however, our insect diversity alone may approach 22,000 species, and most of these have yet to be documented. Although we have a common knowledge of Vermont’s critical crop pollinators, such as bees, there exists no reliable assessment of their distribution or population trends.

Even our best assessments of Vermont’s biodiversity remain uncoordinated and grow outdated with each passing day. As human activity profoundly alters the map of life on local and global scales, our response requires knowledge of plant and animal distributions across vast landscapes and over long periods of time. At stake is nothing less than the health of our natural world, economy, and human life itself.
The VAL aims to bridge critical gaps in the loose network of individuals, scientists, organizations and governments collecting biodiversity knowledge here in Vermont and across the planet. Serving as model for other states, VAL will link Vermont to worldwide biodiversity assessment projects, including the Global Biodiversity Information Facility ( http://www.gbif.org ) and the Encyclopedia of Life ( http://www.eol.org ).

VAL’s applications are inexhaustible and the benefits are vast. By way of a few examples, VAL will:
· Be a reliable resource for biologists studying rare plants and wildlife species. Even in its infancy, the VAL has already revealed new populations of a rare dragonfly and a rare plant species. 
· Help land managers discover and track the distribution and movements of invasive pests. 
· Kindle interest and fascination among educators and Vermont schoolchildren, who are already using the VAL to learn about biodiversity and contribute their own discoveries to the project. 
· Inspire a new spirit of “bio-civics” as people serve their communities by contributing sightings to the VAL, which includes a social media component for participants to share knowledge online.


The first Vermont Atlas of Life field days, sponsored by the National Park Service at Marsh-Billings-Rockefeller National Historical Park (MBRNHP) in cooperation with the Vermont Center for Ecostudies, was a first step toward inspiring the public to learn, explore and contribute valuable biodiversity observations with VAL.  The premise was that anyone could step outside and start recording the fascinating world around us, and share observations with a growing network of "citizen scientists."

The family-friendly events were organized by the Vermont Center for Ecostudies and featured discovery and exploration walks in MBRNHP and demonstrations of how to contribute biodiversity observations to the VAL. Attendees were encouraged to bring a smartphone or digital camera if they owned one and to load a free smart phone app and register for an iNaturalist – VAL account prior to the field day or request help with these at the event. (see http://www.inaturalist.org/projects/vermont-atlas-of-life )

Results

We had approximately 60 people attend workshops and field excursions during the two field days. About one-third of the participants had smart phone devices with the iNaturalist app preloaded to learn how to collect observations for the VAL. Others had a digital camera for data collection to upload at a later time. Computers connected to the Internet were available in the Forest Center to help users establish an iNaturalist or eBird account and for tutorials on how to use the sites. In all cases, it was clear that their level of interest and excitement rose dramatically after one-on-one tutorials.

Table 1. Schedule of events during the field days. 

July 20
Time		Event
8:00am		iNaturalist Presentation and eBird Walk
10:00am	iNaturalist General Survey
11:00am	iNaturalist Presentation
12:00pm	Vermont Bumblebee Survey
1:00pm		iNaturalist Plant Survey
2:00pm		iNaturalist Presentation
8:00pm		iNaturalist Presentation and Celebration of National Moth Week

September 29
Time		Event
8:00 am		eBird Walk
10:30 am	iNaturalist Tree Walk
1:30 pm		Vermont Bumblebee Survey

Participants and field trip leaders reported 108 observations to iNaturalist during Park walks (Fig. 1). Some of these species, especially insects, where never before reported for MBRNHP. For example, one young child captured a photo of Ilia Underwing (Catocala ilia) on his smart phone and uploaded it to the project. (see http://www.inaturalist.org/observations/340278 )

Participants have recorded 822 observations for MBRNHP in iNaturalist – VAL so far. About 107 of the taxon reported were not previously recorded for MBRNHP, demonstrating the feasibility of using citizen science to help catalogue biodiversity for a place like the Park.

Additionally, participants and leaders recorded 15 species of birds during the July 20th morning walk and 11 species on September 29. Some participants were tutored in the use of the Vermont eBird online checklist system (see http://ebird.org/content/vt/). Vermont eBird has been used by the public in MBRNHP with increasing frequency for nearly a decade. Several years ago “hotspots” were established for birders to spatially record checklist data in 6 management zones in MBRNHP. To date, over 4,000 bird records representing 138 species have been reported to Vermont eBird from MBRNHP. A full species list and phenology bar chart can be viewed on Vermont eBird at:

http://ebird.org/ebird/vt/GuideMe?step=saveChoices&getLocations=hotspots&parentState=US-VT&bMonth=01&bYear=1900&eMonth=12&eYear=2013&reportType=location&hotspots=L271555&hotspots=L769957&hotspots=L697684&hotspots=L697688&hotspots=L697689&hotspots=L769958&continue.x=42&continue.y=12&continue=Continue

Prior to the field day, we uploaded the park boundary as well as all species known from MBRNHP to a “Places” page on iNaturalist: 

http://www.inaturalist.org/places/marsh-billings-rockefeller-national-historical-park-woodstock-vt-us

This page will automatically track observations and species checklists from MBRNHP as they are added to the iNaturalist-VAL project by users. 


Figure 1. Observations submitted to iNaturalist – VAL project during the July 20 field day. For a complete list and details, see:
http://www.inaturalist.org/observations/project/vermont-atlas-of-life?utf8=%E2%9C%93&q=&search_on=&quality_grade=any&place_id=55121&swlat=&swlng=&nelat=&nelng=&taxon_name=&taxon_id=&day=20&month=7&year=2013&order_by=observations.id&order=desc&site=&tdate=&filters_open=true&view=map
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Figure 2. Current observations map from the Places page for MBRNHP on iNaturalist. http://www.inaturalist.org/places/marsh-billings-rockefeller-national-historical-park-woodstock-vt-us

[image: ]
Finally, 16 participants learned about bumblebee identification and biology and helped to conduct a survey in the mansion gardens for the Vermont Bumblebee Survey (see http://www.vtecostudies.org/vtbees) during both field days. We found 5 species of bumblebees: Bombus perplexus, B. ternarius, B. vagans, B. bimaculatus, and B. impatiens. 

For the VAL and MBRNHP, citizen science can be a very important source of data about biodiversity. Data and insights gained through the efforts of citizen scientists can be as valuable as that obtained by scientists working in academia, natural history collections, and government agencies. Harnessing the efforts of the hundreds of people participating in citizen science will enhance the range and depth of data available as well as promote learning and caring for our natural heritage. As George Perkins Marsh wrote in Man and Nature, “Sight is a faculty; seeing, an art.” We believe that the VAL Field Day opened participant’s eyes to a whole new world. 
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