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This vernal pool assessment protocol was developed through funds provided by the Environmental 
Protection Agency to establish a GIS user interface with multi-pronged capability. This interface can be 
used to integrate all of the vernal pool data throughout the watershed, as well as compile the data for 
modeling and research purposes.  Developed in 2003, this user interface will allow a concerted data 
collection effort to take place throughout the watershed beginning in spring of 2004.  The purpose of this 
data is for use as an educational tool related to pool location throughout the Susquehanna River 
Headwaters, and species diversity identified through the inventory.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Contact Information: 
 
Upper Susquehanna Coalition 
Vernal Pool Program 
851 Chemung Street 
Horseheads, NY 14845 
Phone: (607) 796-5378 
Fax: (607) 739-4392 
melissa@u-s-c.org 
www.u-s-c.org/html/vernalpoolpage.htm 



ArcGIS 9.2 VERNAL POOL ASSESSMENT EXTENSION  

The Upper Susquehanna Coalition has developed an integrated data management system for cataloging all 
types of wetland data pertaining to our Wetland Program. Using the architecture of the ArcGIS 
geodatabase as a data model for representing geographic information with standard relational database 
technology, as well as the power and versatility of Microsoft Access, we have created a functional system 
for managing all types of wetland-related data. 

The base data structure is built around the best surface hydrological data available. Using the National 
Hydrography Dataset as the foundation, we have added the National Wetlands Inventory data along with 
the New York State Regulated Wetlands data. From there we have added a coverage of wetlands and 
waterbodies that were previously un-mapped, digitized from 2001-2006 digital ortho-photography, 
including created and restored wetlands, vernal pools and farm ponds.  

Using ESRI’s ArcGIS software we have created a customized data entry and editing package of tools. 
Microsoft Access provides the database management tools allowing us to create customized data queries 
and reports.  

The graphics below show the basic architecture of the personal geodatabase and how it stores both 
spatial and tabular data. 

 

THE GEODATABASE STRUCTURE 

The screenshots below show the Geodatabase structure of the actual wetland database as shown in 
ArcCatalog and Microsoft Access. The geodatabase is made up of feature datasets containing feature 
classes, tables, and relational indexes. 

 
 

 



Geodatabase structure in Microsoft Access 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



HOW IT WORKS 

The customized feature editing tools provide a simple method for creating the spatial data. The system 
uses the existing feature editing tools provided in ArcEditor. Simply click the Editor dropdown menu and 
click Start Editing.  

 

Choose the Wetlands geodatabase, the available feature classes will be listed as 
seen in the window below. 

 
 

 
Set the Target Layer to add the feature to from the dropdown list. 
 

 

Click the Sketch Tool     and click the map window where you want to create your point feature or 
digitize the polygon boundary from the aerial photography. When you are finished creating a point or 
polygon, the data entry form opens automatically. 

Editing can be done from existing features by using the Edit Tool   to select a feature and then click 
on the appropriate form editor button from the Wetland Toolbar. 
 

 
 
 
 
 
 



VERNAL POOL ASSESSMENT DATA ENTRY FORMS 
 
Data Entry Form - Part 1 
The first part of the form allows entry of data related to the pool itself. Pictures can be linked directly to 
the database but are stored in a separate folder. Both of the following forms can be customized for a 
specific region. These forms were designed for New York State. 
 

 
 
 
DESCRIPTION OF FIELDS FOR PART 1 
Data Entry Form Part 2 Follows… 
 
Site ID: 
The auto fill for Site ID must be altered. The Site ID should begin with a letter V and be followed by the 
two-letter abbreviation of the county where the pool is found and end with a 5 digit sequential number. 
The Site ID shown in the image above is VCM00001 for vernal pool in Chemung County number 00001. 
There should be no duplication of the Site ID so coordination within the county is necessary. Site id field 
can not contain spaces. 
 
Lat/Lon:  
Latitude and Longitude are auto fill fields that can not be altered. This data corresponds to the 
calculated coordinates of the point location based on the standard UTM NAD83 zone 18 view. 



Date:  
The auto fill Date records when the data is entered, we recommend this field be changed to record the 
data collection date.  
 
HUC: 
This auto fill field will likely not need to be altered. This is the 11 digit numerical code for the NRCS 
Hydrologic Unit Area, (watershed). (Soon to be 12-digit WBD for NYS) 
 
Owner:  
Enter the landowner’s name if known. The owner of the property the pool located on is valuable 
information so that contact can be made for site visit permission.  
 
County: 
This auto fill field should not need to be altered.  
 
Town: 
This is an auto fill field that should be double checked because sometimes a village will be entered as the 
town in which it falls. 
 
Tax Parcel ID: 
If the tax parcel coverage is loaded, this field will become an auto fill field. Otherwise, enter the tax 
parcel id. It is beneficial to check the accuracy of this number. Some tax parcel GIS datasets can be older 
and contain incorrect data. The landowners will change over time but the parcel id number will not.  
 
USGS Quad: 
Enter the name of the USGS 1:24,000 Topographic Quadrangle map if not already populated. 
 
Surveyor:  
Record the name of the surveyor(s) who collected the data. 
 
 
Pool Characteristics 
Pool Type: 
Description: 

Natural Depression: A known or suspected natural pool with no outlet. 
Floodplain Pool: A pool located in an active floodplain subject to periodic flooding. 
Beaver Flowages: A small wetland created by a beaver dam that has evidence of obligate vernal  

pool species, whether ephemeral or permanent. 
Hand Dug: A known hand dug pool, generally small in size. 
Man-made (Designed): Constructed pool that was surveyed or designed using LiDAR. 
Man-made (Un-Designed): Constructed pool excavated without the use of levels or survey. 
Abandoned Farm Pond: Pool or pond that was historically created for livestock watering, no longer  

in use. 
Active Farm Pond: A breeding site for vernal pool-dependent species that occurs in a functioning  

or active pond constructed for watering livestock. 
Gravel Pit: Any depression where excavation has taken place whether soil, gravel, or sand. 
Roadside Ditch: A breeding site for vernal pool-dependent species that occurs directly adjacent to  

a road. Most often from human-induced drainage ditches 
Tire Rut: A breeding site for vernal pool-dependent species that occurs in a depression in a dirt  

road, logging or dug road, or off-road-vehicle (ATV) trail. 
Unknown: Select unknown if the origin of the pool can not be determined based on a site visit or  

through historical research.  
 



Fish Presence: Typically small pools will not have fish present, however if there do appear to be fish, 
note the type present. 

No Fish: No fish present due to anoxic conditions or annual drydown. 
Minnows: Small minnow-like fish present. (fat-heads, shiners, sticklebacks, darters, etc…) 
Predatory Fish: Sunfish, bluegills, perch, bass, pickerel, trout, etc…) 
Unknown: Unsure? 

 
Basic Shape: Choose the basic shape that best describes the pool.  
 
Size: Choose one - Estimated or Measured. Then enter the measurements based on general pool shape. 
Area will be automatically calculated based on chosen shape and entered measurements. 

Base 1: (Length) Enter the maximum width of the pool in meters. 
Base 2: Enter the maximum width of the pool in meters. 
Radius 1: Enter the radius of the pool in meters. 
Radius 2: Enter the radius of the pool in meters. 
Height: (Width) Enter the maximum width of the pool in meters.  
Perimeter: Enter the length around the perimeter of the pool in meters. 
Calculated Area: Based on the chosen shape and entered measurements, the surface area will be  

calculated using the following formulas.  
 
Area Calculation Formulas: 

square = a2    circle = pi r 2  

rectangle = ab    ellipse = pi r1 r2  

trapezoid = h/2 (b1 + b2)   triangle = (1/2) b h  

 
(pi = = 3.141592)     SOURCE: http://www.math2.org/math/geometry/areasvols.htm 

 
 
Site Location: Site location describes the landscape position of the pool – select the most applicable. 

Upland-isolated: These vernal pools can be defined as headwater wetlands that are separate from  
other pools. Generally these sites are high in the watershed.  
Bottomland-isolated: These vernal pools are located adjacent to the active river floodplain.  
Generally in a valley setting or stream bottom and are separate from other pools. 
Wetland Complex: These breeding sites for vernal pool-dependent species are located on the  
fringes of larger permanent wetlands.  
Vernal Pool Complex: These vernal pools are located in either upland or bottomland landscapes,  
but occur in clusters or groups, two or more. 

 Fluvial (Backwater-Oxbow): These vernal pools are located within the active stream or river   
floodplain. 
Existing Outlet to Pond: A pool located in an outflow to a pond of any type. Generally in a man-
made spillway or swale where water pools. 

 



Level of disturbance of surrounding habitat: Surrounding habitat is defined as a 100 foot buffer around 
the pond. Measure or estimate the buffer zone. 

High: A high level of disturbance would be characterized by evidence of recent logging activities 
(tree tops, stumps, skid trails), ATV or off-road vehicle presence, recent construction activities, 
livestock accessibility, agricultural workings (machinery, soil tilling, active crop fields), adjacent 
roadway (dirt or paved) or dumping activity. 
Medium: A medium level of disturbance would be evidence of human activity (camping, picnic 
area, cabins), hiking trails, evidence of firewood cutting, fenced pasture for livestock, or any small 
scale soil disturbances. 
Low: A low level of disturbance would be non-invasive agriculture (fallow or abandoned fields), 
abandoned structures, or basically no non-natural disturbances. 

 None: Undisturbed forest. 
 
Type of Disturbance: Classify the disturbance within the 100 foot buffer if possible. 
 Logging: Evidence of recent logging (stumps, tree tops, skid trails). 

Development: Recent building, excavation or road construction. 
Garbage: Evidence of refuse dumping, (non-organic waste). 
Brush: Evidence of dumping, (trees, brush, organic waste). 
Ditched: Evidence of water draining, (ditches, drain tiles, pipes). 
Active Farmland: Evidence of soil tillage, low-till planting, grazing pasture, or hay cutting. 
Excavation: Evidence of soil disturbance due to machinery excavating. 
Other: Anything not included in list above. 

 
Woodland Overstory Density: Classify the disturbance within the 100 foot buffer if possible. 
 Heavy: Undisturbed mature forest, near to complete canopy coverage. 

Moderate: Later successional to mature forest with somewhat open canopy. 
Light: Open field or brushland to early successional forest with open canopy.  

 
Surrounding Habitat Estimate: Estimate the habitat types and percentages within the 100 foot buffer 
surrounding the pool.  

Mature Forest: Enter the percent of the 100 foot buffer that is woodland or forest.  
 Early Successional: Brushland to young forest. 
 Wetland: Open emergent or forested wetland, beaver meadow. 

Active Agricultural:  Tilled or untilled cropland, pasture, or hayland.  
Fallow:  Non-active farmland, including CRP land. 

 Residential:  high or low density housing development or single residence. 
Roadside:  Adjacent to roads. 
Other:  Anything not described above. 

 
NWI Classification: Choose yes or no if pool is classified by USF&WS National Wetlands Inventory. 
 
Water Depth: Water depth in centimeters measured at deepest point in pool. May have to be measured in 
summer when dry or winter when frozen. 
 
Hydroperiod: Hydroperiod describes how long the pool holds water and when the pool dries up. Enter the 
range of months that the pool holds water. For example November-July, or the dates if known, 12-3-03 to 
7-11-04.  
 
Estimated Spring Maximum: Enter or estimate the date when the pool is full.  
 
Directions to Pool: Write out specific directions on how to get to the pool from the nearest intersection. 
Use obvious visual references. The maximum amount of text is 250 characters. 
 



 
 
Data Entry Form - Part 2 
The second part of the data entry form is for cataloging the presence of indicator species, obligate and 
facultative for identification or documentation purposes. The guidelines listed below outline the five sets 
of conditions which would indicate that a water body or a depression is a vernal pool. This data form was 
developed to record such observations. Check the boxes where presence is observed either indirectly or 
in-hand identification. Collect digital images if possible. 
 

 
 

Guidelines for Evidence of Vernal Pool Habitat 
The following are five sets of conditions which would indicate that a water body or depression is a vernal 
pool. Methods A and B identify a vernal pool by the "obligate species", those which require the fish-free 
yet temporary waters of a vernal pool for their life cycle. Methods C, D, and E identify a vernal pool by 
demonstrating that it has no fish yet does have "facultative species", those organisms which require a few 
months of water for their life cycle. Method F identifies a wetland or water body that does not fall into 
any of the previous categories but has the presence of obligate vernal pool species. 
 



Wet pool - - obligate species  
A. Existence of  

1. a confined basin depression and  
2. evidence of breeding in standing water by any of the following amphibian species (these species 
breed only in vernal pools):  

  a. Wood Frog (Rana sylvatica)  
b. Spotted Salamander (Ambystoma maculatum)  
c. Blue-spotted Salamander (Ambystoma laterale)  
d. Jefferson Salamander (Ambystoma jeffersonianum)  

B. Existence of  
1. a confined basin depression and  
2. the presence of fairy shrimp (Anostraca) or their eggs therein. These species spend their entire 
life cycles in vernal pool habitat.  

 

Wet pool - - facultative species  
C. Existence of  

1. a confined basin depression which  
2. contains standing water that dries up during the year (or which for other reasons is free of adult 
fish populations) and  
3. the presence of two or more of the following in standing water (these species are not found in 
water that persists for less than two continuous months in the spring and/or summer):  

  a. Breeding spring peepers (Hyla crucifer)  
b. Breeding gray treefrogs (Hyla versicolor)  
c. Breeding green frogs (Rana clamitans)  
d. Breeding American toads (Bufo americanus)  
e. Breeding Fowler's toads (Bufo woodhousii fowleri)  
f. Breeding four-toed salamanders (Hemidactylium scutatum)  
g. Adult red-spotted newts (Notophthalum viridescens)  
h. Spotted turtles (Clemmys guttata)  
i. Painted turtles (Chrysemys picta)  
j. Snapping turtles (Chelydra serpentina)  
k. Water scorpions (Nepidae)  
l. Predaceous diving beetle larvae (Dytiscidae)  
m. Whirligig beetle larvae (Gyrinidae)  
n. Dobsonfly larvae (Corydalidae)  
o. Caddisfly larvae (Trichoptera)  
p. Dragonfly larvae (Odonata, Anisoptera)  
q. Damselfly larvae (Odonata, Zygoptera)  
r. Leeches (Hirudinea)  

 
 

Dry pool - - facultative species  
D. Existence of  

1. a confined basin depression which  
2. lacks standing water or which contains standing water the dries up during the year (or is 
otherwise free of adult fish populations) and  
3. the presence of one or more of the following (a,b,or c) (these species are found only in areas 
that contain water for at least two continuous months in the spring and/or summer):  

  a. Cases of caddisfly larvae (Trichoptera)  
b. Adults, juveniles or shells of either of the following:  



   � Freshwater clams (Pisidiidae) 
  � Amphibious air-breathing snails (Basommatophora)  
c. At least six of the following wetland plant species:  

1. Duckweeds (Lemna spp., Spirodela spp., Wolffia spp.)  
2. Fountain moss (Fontinalis spp.)  
3. False mermaid weeds (Proserpinaca palustris and P. pectinata)  
4. Bur-reeds (Sparganium androcladum and S. chlorocarpum)  
5. Buttonbush (Cephalanthus occidentalis)  
6. Pondweeds (Potamogeton spp.)  
7. Bladderworts (Utricularia clandestina, U. gibba and U. subulata)  
8. Water-milfoils (Myriophyllum humile and M. tenellum)  
9. Water plantain (Alisma plantago-aquatica)  
10. Yellow water-crowfoot (Ranunculus flabellaris)  
11. Featherfoil (Hottonia inflata)  
12. Water-starworts (Callitriche spp.)  
13. False pimpernels (Lindernia anagallidea and L. dubia)  
14. Lance-leaved violet (Viola lanceolata)  
15. St. John's-worts (Hypericum adpressum, H. boreale, H. canadense, and H. mutilum)  
16. Smartweeds (Polygonum amphibium, P. hydropiper, P. hydropiperoides, P. pensylvanicum and 
P. punctatum)  
17. A rush (Juncus pelocarpus)  
18. Sedges (Rhynchospora capitellata and R. fusca)  
19. Grasses ( Agrostis scabra, Glyceria acutiflora, G. canadensis, G. fernaldii, G. pallida, 
Muhlenbergia uniflora, Panicum dichotomiflorum, P. meridionale, P. philadelphicum, P. 
rigidulum, P. tuckermanii, P. verrucosum)  

 

Wet /dry pool - - combination of obligate/facultative species  
E. Existence of all of the following:  

1. Documented presence of water in a confined basin depression for at least two continuous 
months in the spring and/or summer; and  
2. Confirmation that the vernal pool area becomes completely dry during a portion of the year (or 
other documentation proving the absence of adult fish populations); and  
3. Presence of any amphibians and/or reptiles in standing water within the confined basin 
depression.  

 
Wetland or waterbody - - obligate species 
F. Existence of all of the following:  

1. Documented presence of obligate vernal pool amphibians in water of pond and 
2. Documented evidence of breeding in standing water by any of the following amphibian species 
(these species breed “only” in vernal pools):  

  a. Wood Frog (Rana sylvatica)  
b. Spotted Salalmander (Ambystoma maculatum)  
c. Blue-spotted Salamander (Ambystoma laterale)  
d. Jefferson Salamander (Ambystoma jeffersonianum)  

 
 
 
 
 
 
 
 



Definitions:  
Breeding evidence -  The presence of any of the following will be considered an acceptable proof that a 
vernal pool is utilized for breeding purposes by one or more specific amphibian species: 

1. Breeding adults  
� Frog or toad - - breeding chorus and/or mated pairs  
� Mole salamanders - - courting individuals and/or spermatophores  

2. Two or more egg masses of any of the amphibian species  
3. Frog or toad tadpoles or mole salamander larvae  
4. Transforming juveniles  

� Frog or toad - - tail stubs evident  
� Mole salamanders - - gill remnants evident  

Confined basin depression -  A confined basin depression is a low area which collects water. It must not 
have a permanent above ground outlet.  
 
Guidelines adapted from the Massachusetts Natural Heritage and Endangered Species Program’s “Guidelines for vernal pool 
certification.” Permission by Matt Burne 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Blank Data Forms for Field Work 
 

 
 



 


