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Growingseason in the North Pool (South Deerfield, M23Juneand 5July 2019.

Figure7. The hydrologic seasons in a Massachusetts vernal pool (South Deerfieldult#y) the 2019vater year. The
changem water level in these systems varies throughout the year depending on thesetstorainfluences of

precipitation shallow subsurface flow from the adjacent uplands, leakage from the bottom of theg®apotranspiration.
These photos of the NibrPool water leveleflectgeneral New England hydrologic trendisit arenot representative of the
specificdata analyzed in this study, which was collected from the Middle Pool.



5.2. Comparison of Vernal Pools and a Forested Wetland

Because of the dearth of research on vernal pool hydrology, baseline hydrologic
conditions are not as well understood as in other types of wetlands. As a result, unusual
water table fluctuation can be difficult to identify in a vernal pool hydrograph,
particularly due to the naturally erratic nature of small, closed systems. As a reference,
we utilized data from Black Gum Swamp in Petersham, MA, a long-term research station
monitored by Harvard Forest. The precipitation and evapotranspiration effects on vernal
pool water level discussed below similarly affect water level in other wetlands, such as
Black Gum Swamp, though the effects are more pronounced in smaller systems. The
similarities between Black Gum Swamp and the South Deerfield pool can be observed in
Figures 8 and 9. The hydrographs differ due to certain site factors, including differences
in watershed size and characteristics. Both the Black Gum Swamp (11 ha) and its
watershed (33 ha) are considerably larger than any of the pools or their watersheds,
respectively, with associated increases in water volumes. The larger Harvard Forest
watershed also has longer flow paths, which increase the travel time for shallow
subsurface flow to the swamp. The hummock and hollow microtopography and dense
herbaceous vegetation, woody shrubs, and trees in Black Gum Swamp generate a high
hydraulic roughness and long, circuitous flow paths. This, in turn, reduces flow velocity
and increases the length of time water is available for growing season evapotranspiration.
Additionally, the slope of the Black Gum Swamp watershed is gentle (average: ~0-5
degrees) compared to the steep (average: 20 to 30 degrees) slopes of the vernal pool
watersheds. All of these site characteristics combine to limit the temporal variation in the

Black Gum Swamp water level hydrograph in comparison to the vernal pools. Black
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