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riparian buffer - A vegetated 
protective area next to a water 

body serving as a barrier against 
polluted runoff and a habitat 

corridor for terrestrial animals. 



Buffer Functions for Biodiversity:
-Travel corridors – restore connectivity
-Increase habitat area

Nesting habitat
Foraging habitat
Cover

-Protect sensitive habitats
-Increase access to resources
-Shade wetlands to maintain temperature



Wildlife use of the buffer 
will be a function of

• Width, which might be the most critical 
factor

• Vegetative structure within buffer
– Overstory composition
– Understory composition

• Adjacent habitat/landscape structure



Numbers of freshwater dependent species
with upland requirements in Massachusetts.

Reptiles
Amphibians
Mammals
Birds

300 ft



Wildlife use of buffers, Boyd 2001
Wetland dependent species use beyond the wetland edge
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Amphibians
Mammals
Birds



Movement of stream 
salamanders

Crawford and Semlitsch 2006



March November

Pools that are
seasonally 
flooded have
fewer predators:
-fish
-Invertebrates

Vernal Pools: Amphibian biology 101
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Brooks et al. 1998 Mass

Calhoun et al. 2003 Maine Median area 0.002-0.04 ha

Egan and Paton 2004 Mean = 0.13 ha

In New England, vernal pools are small (<0.05 ha)

Pool Size (ha)



Football field = 0.54 ha (1.32 acres) 

0.13 ha

180’

80’0.05 ha
72’



Temporal Segregation: Adults to Breeding Pools

March

Wood 
frog

Spotted 
salamander

Red-spotted newt

April

Spring peeper Am. toad Pickerel frog

May-
June

Gray treefrog Am. BullfrogGreen frog

August
Marbled salamander



Wood Frog
Lithobates sylvaticus
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Life cycle of Wood Frog

Spend most of year 
in life zone

Life Zone
200+ m



Emigration chronology for metamorphs at  
breeding ponds in Rhode Island 

 
 

1st Median 90% No. 
of days

Marbled Salamander 3-Jun 19-Jun 14-Jul 41
Wood Frog 15-Jun 27-Jun 31-Jul 46
Gray Treefrog 6-Jul 24-Jul 2-Aug 27
Spring Peeper 20-Jun 14-Jul 13-Aug 54
American Toad 22-Jun 26-Jul 19-Aug 58
Spotted Salamander 8-Jul 28-Jul 23-Aug 46
Pickerel Frog 18-Jul 5-Aug 26-Aug 39
Green Frog 13-Jun 30-Jul 30-Aug 78
Bullfrog 22-Jul 27-Aug 16-Sep 56
Red-spotted Newt 2-Aug 22-Sep 10-Oct 69
 



Duration in breeding ponds
Species Minimum Maximum
Gray treefrog 66 125
Spring peeper 81 138
Wood frog 112 144
Pickerel frog 103 168
Am Toad 99 174
Spotted Sal. 155 211
R-s Newt 190 255
Marbled Sal. 238 264
Green Frog 411 529
Am. Bullfrog 488 580



Mean maximum dispersal distances of 
adult amphibians from wetland edge

1150 ft 984 ft

637 ft 1300+ ft



From Semlitsch and Bodie 2003. Con Bio. 17:1219-1228

Mean minimum and maximum dispersal distances 
for amphibians and reptiles.

Group
Frogs
Salamanders
Amphibians
Snakes
Turtles
Reptiles
Herpetofauna

Mean minimum
(m)

Mean maximum
(m)

205
117
159
163
123
127
142

368
218
290
304
287
289
289

1207 ‘



Semlitsch’s 95% “Life Zone”

100-200’

460-950’

165’

As far as 1,309 feet





Spotted Salamander
Ambystoma maculatum

• Bi-phasic life history; 
mid-March to April in
breeding ponds, most of
year in terrestrial
habitats

• Adults are fossorial

• Commonly found in 
small mammal burrows



• Each weigh 1.7 g

• x = 8.79% of 
body mass

• Battery life of 5 
months

Radio Transmitters





Pool 1

Pool 3

Pool 11

Control



Dispersal Distances
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golf course vs. control, p = 0.003
females vs. males, p = 0.003

Males moved 131 ft (161%)
farther on the golf course

Females moved
258 ft (164%) farther 
on the golf course

389 ft

258 ft

663 ft
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All animals pooled
444 ft “life zone”
protects 80 % males

48 % females
1105 ft “empirical life zone”
protects 100% males

95% females

Current 100 ft Massachusetts regulation
protects 23% males

3% females

Rhode Island wetland regulations only protect
special aquatic site, with no life zone protection



Maine regulations

No activities
Within 100’ VPE

>75% of CTH
Remains intact



Best Management Practices for 
Vernal Pool Amphibians

Vernal pool:
no disturbance

Envelope (100’)
No development

Critical terrestrial habitat
100-750’, <25% developed
area

Example of
<25% developed area

Calhoun and Klemens 2002



In Maine, no unreasonable impacts to significant 
Vernal pool habitat* within Zone of Consultation

Vernal Pool: presence of
Fairy shrimp
Blue-spotted Salamander-10
Spotted Salamander-20
Wood Frog-40*
*# of egg masses to be 
Classified as Significant



State Pool size Hydroperiod Other Buffer

Mass ¼ acre 2 continuous 
months with 6” 
depth

Free of fish 100’

Maine Presence of 
fairy shrimp. 
Blue or 
spotted 
salamanders, 
wood frogs

100’ for VPE 
and 750’ 
critical
terrestrial 
habitat



Habitat management within buffers
Let the natural form dominate 

Diversity
Horizontal structure
Vertical structure

Go native and think seasonal
Leave snags
Leave woody debris
Have fun with border (curves, shrubs)
Supply rocks and stones



Bentrup. 2008. Conservation Buffers. USFS Gen Tech Rep.



Note concentration of 
Vernal pools (blue)



Forest Cover Ecological Integrity

Ecological Integrity-highest Ecological Integrity-highest

Size threshold

From MA BioMap2







Questions?


