Wayland Recreation Commission
Minutes
May 9, 2011
Recreation Meeting

Present: Virzi, Wright, Foster, Gayshan, Meliones

Meeting called to order 7:10 pm
4/13/11/ Minutes approved

Public Comment: Nancy Fulginite presented use of Wayland MS woods by teachers and
students. Requested these uses be considered with respect to building soccer
fields on this site;

Question: How much money is contributed to Recreation programs by out of town
users? Virzi 30% of 800K

Middle School Fields:

Open meeting 5/25/11 Town Bldg. Meeting will be to present all issues as they
pertain to developing fields at WMS. Not a discussion but issue oriented.

No linkage between leeching fields and development of soccer fields

Gale Report now available at Wayland Public library and link improved so that
report is easier to access on line

Loker Recreation Update:
Have Gale Assoc review all parcels in Wayland that are available for recreation
development. Review Recreation Commission's comments on 20 yr development plan

Hannah Williams update: Chris Brown DPW liason to Recreation Commission:

Trees tagged for removal;Tree work to be done in may. Date TBD.

Play Structure TBD later in May

Planning Board to be approached for approval in May New Play structure to have
same footprint as current structure May have community Gardens Recreation
Commission would like to have input re what equipment is selected

Beach House:

Scheduled to open in 3 weeks. Opening very much up in the air with respect to
having to use a Trailer again this year or if structure will be condemned. DPW
will meet 5/10/11 to discuss.

New business:

Wayland High School Light issue:

Lights have been out; circuits have had to be replaced. Lights completely
misaimed in 1 corner. Since it is School property Scholl is responsible for
fixing the problem

New Accounting procedures: Will discuss at June meeting. Go into effect
7/1/11

Lightning Policy for Field use. We need to establish safety policy for all user
groups



Wayland Recreation Commission
Minutes
May 9, 2011
Recreation Meeting

Motion to accept minutes of selectman meeting 12/7/10 and add to Recreation
meeting of same date. Motion passed unanimously.

Town Beach:

Nothing has been done to fix problems that existed last summer. Will close off
changing rooms; Operate from Trailer this summer; Plan for upgrading bldg has
been approved but cannot spend the money until Drainage problrm is successfully
addressed. Meliones to attend DPW meeting 5/10/11 to address beach issues.

Meeting adjourned 8:01pm by unanimous vote



Residents of Joyce and Keith Roads
Wavyland, MA 01778

May 3, 2011

Wayland Park and Recreation Department
41 Cochituate Road
Wavyland, MA 01778

Nancy McShea - Director

Dear Members of the Wayland Park and Recreation Department,

Attached please find a letter that a group of Wavyland residents is sending to the Conservation Commission, the
School Committee, the Department of Public Works, the Board of Selectman, and the Finance Committee. As one
of the key proponents of the Middle School Field project we would aiso like to keep you informed of our
communication with the Wayland Conservation Commission.

At town meeting there were significant discussions of the Gale Associates report and how long it had taken to
complete the study. The Gale Associates report does not address in any meaningful way the environmental impact
of the proposed project. in fact with reference to the permitting process they cite the ease with which the
permitting process could occur because “there are no environmental restrictions in proximity to the undeveloped
area”

We have confirmed the existence of 2 vernal pools in a wetland area adjacent to the proposed fields. All necessary
materials have been sent to the National Heritage and Endangered Species Program for their certification. We
understand that the conversation will no doubt occur stating that the pools are far from where the fields are
proposed, but we have found numerous spotted salamanders in the wooded upland area where the fields are
proposed, and without this critical habitat they are not likely to survive. This is because the upland woods are the
home to the creatures, while the vernal pool provides a breeding habitat.

Based on these finding we have asked that the Wayland Conservation Commission apply all applicable protection
afforded under Massachusetts Law as well as Wayland Bylaws to ensure that the environmental impact of this
project is properly addressed.



The residents of Joyce and Keith Roads
Wayland, MA 01778

April 23, 2011

Wayland Conservation Commission
41 Cochituate Road
Wayland, MA 01778

Roger Backman
Markey Burke
Ted Harding
Barbara Howell
Andy Irwin

Larry Kieman
John Sullivan
Brian J. Monahan

Dear Commissioners,

The residents who are signatories to this letter hereby formally request that the Wayland Conservation
Commission require that an experienced wetland scientist/biclogist complete a site inspection that will
include identification and delineation of any Wetland Resource Areas [as protected under and defined
by the implementing Regulations of the Massachusetts Wetlands Protection Act (M.G.L. ¢. 131 sec. 40
and 310 CMR 10.00} and/or any local wetland protection by-law] as well as any isolated, potentially non-
jurisdictional wetland areas (which may be vernal pools} that are known to be or may be present in the
forested areas on both the south side and the north side of the pathway where the proposed middle
school fields have been staked out.

As part of the wetland delineation, we request that the Wayland Conservation Commission require that
the wetland delineator provide a written findings report that includes completed wetland delineation
field data sheets {Department of Environmental Protection Appendix G forms) for both wetland areas
and upland areas. We request that these field data forms for upland areas be completed in any areas
{regardless of size} on the north side of the path where the land topography appears low and where
there is evidence that soils may be saturated to the ground surface. In addition to an assessment of
plant community composition in these areas, we request that these field data forms include detailed
documentation of observed soil profile features {including soil matrix color, soil texture, and any
redoximorphic features) to a depth of at least 18 inches betow the soil surface. We request that these
field data forms be available for review by abutters to the project site and their representatives. We
strongly recommend that the Conservation Commission require that the project proponent file an
Abbreviated Notice of Resource Area Delineation {ANRAD) for the entire proposed project site in
advance of a Notice of Intent in order that all jurisdictional wetland resource areas are properly
identified and the limits of wetland resource buffer zones established,



We would further request that Massachusetts Surface Water Quality Discharge Standards (314 CMR
3.00 and 4.00) are applied since run-off will likely be routed through a vernal pool, as well as the Forest
Cutting Practices Act (MGL Chapter 132, Sections 40-46) because of the degree to which the woodlands
will be affected by the proposed fields.

At town meeting, we heard that the new plan, to conduct a $45,000 site design and analysis for the
middle school fields was not being done to call into question whether this was a desirable site for such
fields, but rather it was the design and preparatory work to constructing the fields in the summer of
2012, while determining whether the estimated $500,000 construction could be funded with the CPA
account. A group of concerned citizens and abutters to this property would like to call this presumption
into guestion on environmental grounds. Unlike many other options in town, this land is wooded, is
enjoyed as conservation land with good public access and is used by the middie school for educational
purposes as conservation land. Furthermore it is in a part of town with little such land. Based on our
documented evidence, it has vernal pools and may have protected species. The proposed fields will
reguire removal of alt trees fram 8 — 10 acres of fand, likely more than 50% of the upland habbitat.
Further because the site is on a hili, there will be a great deal of grading to create a flat site. Evenif
some areas can be left wooded as buffers, most likely the trees will need to be removed for grading with
new planting to replace it. Unquestionably, such construction will be greatly damaging to any remaining
acreage on the site with vernal pools and wetland, and to the wildlife on that tand.

Because of these concerns, neighborhood citizens have recently engaged in field observation of the
proposed sites to determine whether or not there is conclusive evidence of the presence of species
protected under the wetlands protection regulations. Field observations have occurred within a
swampy area adjacent to the proposed fields and in the upland habitat on which the proposed fields
wouid be built. Significant photographic evidence has been gathered in support of these efforts. We
have compiled evidence that indicates the presence of both obligate and facultative species dependent
upon vernal pools for their survival. These species are living in upland habitat in the very woods that will
need to be removed to create the fields,

Evidence of Vernal Pools

You will find attached evidence of these observations which inciude photographs of a yellow spotted
salamander, found in the upland habitat area where the fields are proposed. We are also attaching
evidence of a possible blue spotted salamander which is a species of special concern. A number of
experts have reviewed the photographs, with at least 2 groups indicating the species appears tc be a
blue spotted salamander and with other indicating it is a lead backed salamander. We have taken GPS
readings that correspond to where photographs have been taken. The ease with which we have found
these woodiand creatures leads us to believe there could be a substantial population inhabiting the
wooded uplands. By virtue of their presence we concluded that there must also be a vernal pool within
the houndaries of the area which must be protected under wetlands regulations.

An FAQ posted on the recreation department states:
“As far as run off, it is a concern. The Recreation Commission has been advised by @ member of the

Surface Water Quality Committee that the fields could be designed to shed most of the water
towards Snake Brook, away from Dudley Pond.”



Unfortunately this would route potentiaily harmful runoff directly through what we have confirmed
through the observation of as many as 30 spotted salamander egg masses to be a vernal pool.
There is a second pool adjacent to School Street where we have also observed sufficient egg masses
(6-10) to certify it as a vernal pool. We have initiated the vernal pool certification process with the
Nationat Heritage and Endangered Species Program {NHESP)

Evidence of Upland Forest Habitat used by Spotted Salamander

During the course of our observations we have found and photographed spotted salamanders living in
the forest on the North side of the path well beyond what would normally constitute the bhuffer zone for
a vernal pool. We have found Salamanders in the Northern most portions of the woods, and these
Salamanders migrate annuaily to the vernal pools in early spring 1o breed.

There is ample evidence that the destruction of these upland forests can have a disastrous effect on
breeding populations of Amphibians. In fact there could be no more relevant study than the one which
is attached as enclosure #6 to this letter. The study documents the rapid decline of amphibian
populations in the area of Shoppers World as a result of the construction of the movie theater complex
there in 1994. One diagram clearly shows that the deforestation of the upland habitat was so significant
it resulted in a rapid decline in a wood frog popuiation, resuiting in the complete elimination of these
animals from the vernal pool. There is clear evidence that current wetlands regulations do not
adequately address the upland habitat areas which are absolutely vital to the survival of amphibian
populations.

Daniel Wells of Hyla Ecological Services, who assisted in our identification of the vernal pools near the
Middie School was a key contributor to the Shoppers World study. He characterized the woods on the
north side of the path as “ideal” upland habitat for breeding saiamander populations and based on
information we provided indicated that the wooded area represented an “isolated and fragile” habitat.
He also commented that he was surprised to see such diversity in a relatively small piece of fand.

Upland Forest provides for many other Fauna and Flora

While we helieve the existence of a population of breeding amphibians renders this land a valuable
resource which should be defined as conservation land, we would also like to point out that the wooded
area provides habitat for a wide range of other plants and animals. In spite of being limited by its size
and encroached upon on ali sides by residential development, the woodlands provide important habitat
for a diverse and interesting variety of plants and animals many of which you will find evidence of in
enclosure 4.



QOur Conclusion

To date none of the conversations we have heard reflect any sensitivity to the environmental impact of
the proposed field project. This is a critical element in the decision on whether or not to move forward
with this project. The value of this land and the vernal pools it contains are a resource that cannot be
replaced. The proximity to the Middle School creates a valuable teaching resource for a variety of
scientific studies.

We support athletics and understand the desire to have the very best facilities for our children. We aisc
feel strongly that striking a balance between our own needs and the needs of nature are defining
aspects of this town. We hope as elected officials charged with the preservation of Wayland's natural
resources that you agree, and we look forward to working with you as we move through this process.

Respectfully,
Residents of Joyce and Keith Road

Enclosures
1. Signatories of this letter
Photographs Documenting Vernal Pool and Obligate Species
Photographs documenting other Fauna and Flora
E-mail Correspondence
Map with plotted siting’s
Document “Breeding Amphibian Population Declines Following Loss of Upland Forest
Habitat Around Vernal Pools in Massachusetts, USA

L

CC: Wavyland School Committee
Wayland Department of Public Works
Wavyland Park and Recreation
Wayland Board of Selectman
Wayland Finance Committee



Enclosure 1: Residents in support of this letter

Anthony and Gina Christakis 32 Joyce Road
Chris and Insung Park 34 loyce Road
Bill Hearne 16 Keith Road
Ed and Robyn Miiler 12 Keith Road
Harvey Michaels 41 Joyce Road
Bernie and Linda Grubstein 19 Joyce Road
George and Ana Maria Vinha 14 Joyce Road
Edward and Janet Warner 17 Joyce Read
Roland and Sheila Carel 18 Joyce Road
David and Carol Kaplan 24 joyce Road
Eltie Ball 15 Keith Road
Bill and Nancy Fulginite 8 Joyce Road
Jean Kashian 12 Joyce Road
Peter and Kim Kashian 44 Country Corners
Frank and Marilyn Scimone 20 Joyce Road
Bethann Monahan 16 Leary Street
Alan and Myra Orth 9 Keith Road
Kurt and Sue Linden 17 Keith Road



Enclosure 2: Photographs Documenting Vernal Pool and Obligate Species
Species requiring a vernal pool for breeding habitat

Enclosure 2 Exhibit 1: Yellow-spotted Salamander {Ambystoma maculatum) — This obligate species
requires a vernal pool for breeding, presence indicates vernal pool exists, Multiple findings of this
species sited with map coordinates. These photographs were taken on April 16" and 17 2011 in the
woodlands behind 18 —~ 28 Joyce Road.









Enclosure 2 Exhibit 2 Possible Blue-Spotted Salamanders {(Ambystoma Laterale) — This obligate species
requires a vernal pool for breeding, presence indicates vernal pool exists. Multiple findings similar to
this sited with map coordinates in Enclosure 5. These photographs were taken in on April 16", April 19"
and April 23" 2011 in the woodlands behind 12 Joyce Road within the area staked out for the fields.
Positive identification wilf require additional research. Blue Spotted Salamanders are on the
Massachusetts Endangered Species list as a Species of Special Concern.

Findings include amphibians on the north side of the path in the staked out area for the field closest to
Joyce Road.
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Enclosure 2 Exhibit 3: Gray Tree Frog {Hyla versicolor} This facultative species often uses a vernal pool
for breeding, presence can indicate vernal pool exists. Multiple audio recordings of this frog’s call taken
with map coordinates. This photograph was taken adjacent to the woodlands behind 18 Joyce Road.



Enclosure 2 Exhibit 4: Green Frog (Rana Clamitans) This species often uses a vernal pool for breeding,
presence can indicate vernal pool exists. Multiple audio recordings of this frog’s call taken with map
coordinates. This photograph was taken in the poot behind the Wayland Middle School on April 19%
2011
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Enclosure 2 Exhibit 5: Spotted Salamander Egg Masses. These specimens were collected in 2 separate
vernal pools on April 21 and April 22™. In what we are referring to as Wayland Middle School vernal
poal # 1 between 15 and 20 Egg masses were observed with several hundred salamander larvae. in
what we are referring to as Wayland Middle Schoo! vernatl pool # 2 between 5 and 10 Egg masses were
observed with several hundred salamander larvae.



Enclosure 3: Wildlife photographs

Enciosure 3 Exhibit 1: Eastern Wild Turkey {Meleagris Gallopavo Silvestris). The wild turkey was
designated the official state game bird of Massachusetts in 1991. This photo was taken in the woods
hehind 18 Joyce Road.

Enclosure 3 Exhibit 2: New England cottontail (Sylvilagus Transitionalis). This photo was taken in the
woods behind 16 Joyce Road.



Enclosure 3 Exhibit 3 White-Tailed Deer {Odocoileus Virginianus) This photo was taken in the woods
behind 18 Joyce Road.

Enclosure 3 Exhibit 4 Silk Moth (Antheraea Polyphemus) This photo was taken in the woods behind 18 Joyce
Road.



. o
e . -
. . &\&M\

.

e

i

.

ww S
e

o

%

».,,,

&W\ hw : o @N\r

i
i

Enclosure 3 Exhibit 5 Widow Skimmer Dragonfly Female (Libellula lactosa) This photo was taken in the woods

behind 18 Joyce Road.

Enclosure 3 Exhibit 6 Gray Comma Butterfiy (Polygonia Progne) This photo was taken in the woods behind

18 joyce Road.



Enclosure 3 Exhibit 7 Commuon Garter Snake {Thamnophis Sirtalis) The garter snake was designated as
the official reptite of the Commonwealth of Massachusetts in 2007. This snake was photographed in the
woods behind 12 Joyce Road.

Enclosure 3 Exhibit 8 Pink Lady Slipper (Cypripedium Acaule) thrives in dry, acidic soils under a
thin canopy of deciduous or evergreen trees. This was taken in the woods behind Joyce Road.



Enclosure 3 Exhibit 8 Sphagnum Moss  This was taken in the vernal pool adjacent to the middle
school. This moss provides vital habitat to the 4 toed salamanders.

Other species observed in the woods behind Joyce and Keith Roads include, Red Tailed Hawk,
Great Blue Heron, Fisher Cat, Red Fox, Red Cardinal, Downy Woodpecker, Nuthatch, Tufted
Titmouse, Ribbon Snake, Red Back Salamanders, Lead Back Salamanders, Unidentified Owl
Species, Unidentified Turtle Species and numerous other common animals.



Enclosure 4: E-Mail correspondence

----- Original Message—— o

From: Regosin, Jonathan (FWE) [mailtosonathan. Regosin@state:ma.us]
Sent: Tuesday, April 18, 2011 7:11 AM

To: Sheila Carel; 'Kubel, Jacob (FWEY

Subject: RE: Possible hybrid? Another salamander

Sheila:

This is a spotted salamander (Ambystoma maculatum). K is closely related
to the biue-spotted salamander, slthough it is common and not listed. This
species typically breeds in vemnal pools.

Jon

~~~~~ Original Message---

From: Ball, D Michael [maiito:Derek Bali@aecom.com]
Sent: Friday, April 15, 2011 10:25 AM

To: Sheilz Carel

Subject: RE:

The consensus from staff here is blue spolfed salamander {Ambysioma
lateraie).

if you get images of any additionat salamanders, try to get images without
handling them. Or handle them with wet hands. In small net would be ok.
Best | belisve would be image of individual on soll in iocation they were
found. Get image of faflen log under which the individual was observed. Do
you have a hand-held GPS unif 1o get location coordinates? Date-stamped
images also good.

You may want io coniact someone at Natural Hevitage and ask them if they
think that you should apply to obtain a collection penmit, sc you are
authorized to handle. May not be necessary, but Natural Herifage would
appreciate the contact and this will essentialiy start your vernal pool
certification process and mapping of these wetiands ag known rare spacies
habitaf.

Nice find.
Thanks,

fllike

[3. Michae! Ball, CWS

Sr. Wetland Scientist / Plant Biclogist - Environment - Sagamore Beach,
flassachuseits



Enclosure 5: Topographic Maps corresponding to photographic materials
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Yellow Spotted Salamander # 1
Photographed on 4/17/2011
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Yellow Spotted Salamander# 2
Photographed on 4/16/2011
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Possible Blue Spotted Salamander
Photographed on 4/18/2011
Differing verification from multiple
sources
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Page I of 1

Possible Blue Spotted Salamander
Photographed on 4/16/2011

North of Path in staked area
Differing verification from multiple
sources
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Green Frog
Photographed on 4/19/2011
in the water of the vernal pool
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Enclosure 6: 2008 Publication by the Society for the Study of Amphibians and Reptiles



& 2005 £y e Sacaly for the Study of Ameribians and Se
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Breeping AvipHiBAN PorvraTion Decrines Foriowing Loss oF UrLaxp Forest
Hasrrat Avounn Veryar Pools iv MassacruserTs, USA

Bryan Windmitler’, Rebecca N. Homan?, Jonathan V. Regosin?,
Leslee A. Willirts®, Daniel L. Wells” and J. Michael Reed
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year ollowwing hotatatalerstion, AL ssecend aite, Martboro Road, relatvely Lange breeding popasitions o R, syfearing,
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Several recane smdize have described the dependence of  in eastern North Americy, correlational studiss have demon-
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we aze not aware of any soudies vhat have com-
pared pond-b'ecmrgs ‘zmanider popuiztion siacmar
and feliowing urbanizstion-relzied habirar alsrarion :icspizc
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North Americz [Klerens 1993}, Flere, we provide daw from
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zes of pond-breeding amphiblan species following the
descruction of forested up[and Eabirar adiacent to vernad pool

eeding sites, Additionaily, we provide recommendations for
cenducting similar smdies in the furnre.

However,
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RiALE AND MeETHODS

s Stucivd w The species studied, Wood Freg (Rans
sem),

Saect

rariegy, Sponed Salsmander Ldmdystama maes and
mixed-ploidy hrbrids of Blue-rpomed Salamanders (4. lereralss
and jefferson Szlamanders {4 jeftrmonianuem). sl wpicadly breed
irs Ashless, ofien emporary porids and other w echinds (Perrania
1998}, In easrern Norch Ameries, the breading habiss mos
commenly ssodiared with these species zre ofter referred 10
as vernal pools i rcgu.'.x:cn' and sdentific dzaraure  Praisser
and Clark 2000: The sslamanders thas we henceforzh refer 1o
25 “hvbed B uc—spo‘bcd Salamanders” or “dmébyroma loronle
brbride” wese predominately wiploid females of the “dmé
et semple” {Lzell 19633 w
characrers of most individuzls resemsbiing
toids (sooue lemens 1955), Mexsuremans of mcan erytheonte
anzas of = sample of 121 female salamaenders from the Marlboro
Road site indiczzed thar 75% were pelyploid (Homan 2003 R
Homan exal. 2097

Sty Arezs and Sire Himortes — W monitored armphibians in
chiee vernal pools before and zher significant adjacent upland
bzbizar loas 2z owo of the pook. The Shoppers Wordd Veme
Fool was locared in an wrbanized, commerciz! diswic in Fram-
ingham, Massachusenrs IN422 18107, WT1s 28,55, Thevemna!
poot wes fishiess, 0.13 hz in ares, and had a seasonal inler and
sutler and drisd completalr in the summer of some vears bus
not in others. Prior to june 1994, the Shopper’s World Vemd
Fond was ringed on diee sides b;.- keavily mrafhcked ron
parking azeas, 2nd shopping cenrers. To the #3s5, however. th
wernel pool abured 6.3 ha of contiguous forested uplands znd 2
largar ares of messhland and forested werland.

In Juns 1994, 90% of the condguous upland fores: adjoin-
ing Shopper's World Vernal Pool was cirared for the construc-
don of 2 lzrge, mulripiex movie cinema and pariing arez (Fig,
13, The remzining vpland forested habias, woraling 9.6 ha in
area, included 2 38 m wide buffer zone adjacent 10 the edge
of the vernal pool and owo smailer habizac & fragment w ke
narth. Pre-construction drainage into the vernal pool from 2
large adizeent parking area was cemporasily intermipred dur-
ing construcdon znd the vernal posl dried coraplesely or the
abnormally early dete of 23 June 1995
The zecond smdy site, Marlboro Rozd. w

located i 2

‘3

: Lo “

Fig. 1, Land cover ¢hanges n g 300 m oufier srea arawn
around Bhopoer’s Warld Viernal Poo! in Framingham. Mas-
sachugells, that ocourred during construction of & Ginema
complex in summer 1984, Land sovsr sovgons lerareted
rom hassBiS orthophotos.

predomingiely suburben arez in Sudbury Massachuseus,
‘:)px:rt:nhcl" 28 km west of Boston. The site conuined ovo
fshiess vernal pools, separated by in undivided owo-lane rozd
with moderate vehicalar raffic densicy, and & habizar mesale
of wetlands, forested up.mds‘ and single-family housing sur-
rounding the pools (Figs. 2, 3, see Regrsin 1 2l, 2005 for 2
more detaiied descripron of the sivel. The two pools, referred
0 here 25 North Pool (N42e "4 24" W16 25,357 and South
Pool (N47e 24 20' WT1e 2527 | Zppraxi-
matele 0.32 end 0,23 hz in spring-time surfaee erea. Dusing
the siv-vear study period, the Norh Poo! was envirely drv orly
once for 2 brief pericd of Time. The South Pocl, in conwac:

dried corpietely by iz Sepremnber in mest vears,

In March 1996, 2 new roadway was dleared o daz westand
soush of the South Pool. Durmg 1997 and 31998, 17 single-
family houses were consmrucred in the vicinin: of the South
Fosl. Land ciearing wes approximarely 15%% cs:«mpi'tc by
Mareh 1897 and more than 0% complete by March 1998,
In ail, residentiai construction removed 48.7% of the comtigu-
ou upland forest cover within 300 m of the Soush Peel (Fig
", Table 1}. The North Pocl, in conwast. suffered relavively
fistic logs of adizcent :o—mgz_ous forested habinat during the
smudy period. Durng the summer of 1398, z singie house wa;
construezed hetsheast of the pool, causing 1 loss of 8.2% of
within 5300 m of the North Pool

r: e, ECSF-C‘EI'

conziguows upland forss:
{Fig. 30,



Fig. 2. Land cover changas n a 300 m ouffar areg orgwn
ground the morg mpacted Soutn Poot [center point of figura),
NMarlbare Rozd site. Sucbury, Messechusetts. The raiativay
unailgran Nonr Poo! ies across Mariboro Road end & third
verral pocl. ot part of ths study is in the northeastern cor-
ner of the fgure. Changes in land sover, as shewn, cecurred
during construct:on of a residentlal hausing subdivis:on, oti-
marly 0 the summer of 1887 Land cover noivaons were
irtarpreted from MassGIS orthophotos. Location of 1697
gt tenca grray s shown fouréed bnes) 1 tng “XYZ Areg,”
an grea trat hag besn partiaily isoated from suroundng
‘orast by rord construciion peor to the spring of 1997

¥

Dare Coliscrion and Anas
199, we furst observed chorusing R

- i r

Warld Veraal Peol and wdpoles of the species were observed in

‘Erld Stee - In %{arch

is ax Shapper

arics in the Shopper's

In Jae winter 1992, we insalied z drif: fence
zround the margins of the Shopper's World
rify fences consisted of 6.9 m high plastic silsation

Tabile B. Chanaes 4 fomestec area wihin 3006 m of Maribore Road South enc Morth Poos fotowing oo

1927, Gortguous forestec sreas are those not bisactad by

Fig. 3. Landt cover changes 'n 2 300 m buffar arez drawn
around the refatively unatergo North Pool icenter pont of
figurel, Marivoro Road aie, Sudbury. Masszchusetis. Tng
more impacted South Pool tas across Merlboro Rogd enc a
Hare vernzl pool not part of this stuay. s in thenoitheaster
corper of the fgure. Changes o land covar, 2s shown. oo-
curred dunng eonsiruction of 2 rasidentia: housing subcivi-
sion, gprimarnly in the surmmer of 1287 Land covgr palyaoens
were interprated from MMassGiS orropholos. Area A, a8
ghever, was cleared of forest cover In the sureer of 1998

WE

fencing suspended from wooden stzhes, with the boworm 62 m
of plastie buried beneach the grownd surface. We buried 25 pairs
of 19-L plastis buckers on cither side of the pond-encis drif
ferce, 2z incervals of spproximarele 8 ns. We chedled rraps daifr
from laze M lazch unsii lawe sumnmer of the vears 1992-1997. We
closed the raps cach summer after two weeis had elapsed since
aricd racserasmph leaving che pool;

the lest caprure of 2 2 o

MEILCHON N SUNTEr,

Mo

riborg Roac. which relativety few armphilnans crossed.

[
Pool Habitat Type Pre-Lonstruction  Post-Construciion 2h Change
Area (ha) Ared (ha)
South Pogt Total Fovest 248 1eE -222
Contiguous Forest 182 4 -2%3E
Totai Upland Forest 172 18 -31 4
Contigunus Uand Forest 1ne 70 -40.7
Hasth Poal Total Farest 2558 233 -18.7
Contiguangs Foesy 15.1 144 -4.9
Tozat Upiand Forast 16,1 TZ4 -23.0
Lontiguous Unland Forest 2.5 5 8.2

43



gaps wete feft in the drift fencing o permit fros movernent of
ardmals dering periods when the taps were dlossd. Caprured

amphiblans and achervertebrates were tesorded by wrap pumber,

and released opposite their points of cap-
zriad during the course
= 1o pidal map sarmpling, we counted R

sexed when possibie,
rure, Caprured zmph
of the study In 2ddi
sylfearica t;:g rassses by waiking wanseqs through the vemnal poot
i Apdl of 1993, 1997, and 2003, In 1997 and 2003, we dso
survered the vema! pool for newly harched R shorios wdpoles
an the same day 25 the egg mass count, using numencus

1278 WErS Nt Ok

rroughout the pook.

id Vernal Poel Ch:mg'md £

at the S’nepp(:r's A mvirg the
clezring of mest of the &djl\..cf'.t forest, we divided the siudy
into 2 ﬂfC-.Cf‘.S‘:."JCT}On phise (March 1992-Junc 1994 and
phase (] 1994—Angust 19975 W
then zested the null hnporhesis thar the 1otz number of emi-
grating adulr and newly memmorphosed & ilierizs caprured
per year would be che same under pre- and pos
pariods. "W compared pre- and pos: construction zotal cap-
wres of aduly and newly meramorphesed B pdiarics wsing
somtingengy wble xnalysis, with expeeted values in pre- and
post-congtruction categories dependent upon the propormien

i pOS: n'.'Dﬂ"II‘LC"lQ:.

constraction

of studs
sylvaties caprared emigrating from the vernal pool each vear
in some years,

ears in gach period. We used the number of 2dulz R

s the basis of herween-vesr comparisons since,

r—l‘-& rl.':l.ps RIS oD Qpﬂnﬂd ﬂh' (el

grating breaders,
Addivionsihy we

of emigrating zdu

wared the haporhesis thar the aumber
R grivatiza caprured in 1995, the spring

2fter congruton,
the previous years' coprure datz To do se, we c.._cui
-*cm:c-:d number of 359\ bresders using & o d::ro-
graphic pErameIsss p"ovxdcm Sy Berven (1990 2: fellows:
:;rm,:, survivorship for adule £ siturie = 13.4% {mid-poin:

of values given in Berven 1990 for males and females), yeare
w firet bresding from metamorphosis = 1 for maies and 2 for
fercales {the modal valoes in Berven 1590}, and survivorship
from meramorphosis 1o frst bresding = 7.8% for females {a
zge 1 We zssumed thar the

age 2 2nd BT for males {az

sex ratic ameng newir mezmorphosad B rearfen was 10}

Berean 19905

Daza Collection ard Analyri ar Marlbore Rozd Site v Qur stady
sommenged in Alarch 1936 ind condnued umzil Sepram
2003, Tor comparative parposes, we divided the stady into "pre-
nlarch 1996-June 1997 and “post<censtruc-

ber

construstion”
den” {July 1997-Septemzer 20013, We c:..p“l_':d ambystomenid
salarmanders and R sidierice envering and leaving the South and

Norzh Pools with pond-endecling drift fence and pidall 2
sirnifar to those desaribed above for the Shopper’s World Vern,
Pool. Wi checked pithall twaps daile during the o
p:tied and ar least 5——’1 times weskly throughour the summer
and auramn months, W

i
spring breeding

We usually dlezed the pn:k:il Fraps during
zving gaps in the fendng. We identdified

caprred amphiblang w spevics, soxed &l adults, and refeesed
shern on the oppasite side of the fenee, We weighed and mea-
stred samples of ca.pm.rcd individuale. Ir 1998 and 1997, we
mareed 2l ceprured Amdpaome {990 hibrd A4

Letenalr and 506 4 mzcsizrunts wich woe ciips using the suERem
deszribed by Hero {1989 In the spring of 1998, we recorded
the 1997 we dlip numbens for :\.pp:ca,\:sr\nrc-“ the first 173 of
Aminstema caprared thar year orid A lezerale and
33.1% of A wassdarand).

Sporeed Salamander:

2nd 262 hvbrid Blee-spormed Solamonders were maried individ-

uztiy with subden inzerred *IT«L.g (O and Scow 1999,
From spring 1998 onwards, mos: of the remaining caprured
Antbyszonis were toetlipped with basch-marks o indicete the
vear wnd nearest breading pool ar whish ther were first caprared.
od Frogs were generally not marked.

The firer drift fence amay, consructed in Mareh 1998,
enclzeed 34% of the perimeser of the Sourh Pocl end included
10 pairs of picfyl

struzed "ound &

uraps A pactial dn& fence abo was zon-

% of the North Poal perimerer in 1996
Taps Were apen for oniv 2 porion of the breed-
ing migration, Zn carky Maxch 1897, the drift fonee array was
exzended to Include §2% of rhe Seurh Pao! perimezer using
Souzh Poal

B’.\E ;"AC Pl

der of

pairs of piefall wraps; the rem
perimerer consisted of lawns 2nd adizcent residenziz! propersy
he same zime, the Normh Fool
F fence arvay consisting of

o which we had ne acce.

d theez parallel 2oes
and fores:, referred

of drift fcncjng serovsa 154 hapeschofe
¢ henceforth 2¢ die “XYZ Arez” (Fig. 21, thar had been par-
iselared frem condguous foreszed areas by newdy con-
wructed road . The XYZ Azea drift fenoe areey originally
consisted of 19 pairs of picfa!! traps, In the sumnmex of 1967,
apprawinaately 670 of the NYZ Arsa was Ceared for house:
and lowns, leaving 2 reduced fragment of 0.5 hz of vpland
ferest. The drift fence svstem in the XYZ Fo
reduced zccordirgiv o 9 pairs of pisfall traps for <he remain-
der of the study:. In addition o the pmd»ncm.img drifz fence
2ound the Noch I ?oc;, 2 lazge erray of drift fencing, most
in ares parailel 1o she Pocl, was comstruced in she upland snd
werland Forest surrounding the North Pool during 1998 arnd
199%; the entite arrav is rir_scnnﬂd in Regosin (2603}

e Masibore Road 8 Size, we eszimared the breeding pop-
alarion sizes of B 2

bt

Fragment was

T
ice and Ambyioms sp".\ using pitfal
wzp caprures for axch smudy vear st each of the rwo vernal
pools. Bresding populasion estimazes for Améyoma spp..
of which were marked upon first czpure. wwere calenizred as:
# caprures of imm
emigranzs. For & ryiaring, which were generally not marked,
we usad totzl caprures of emigrziing adulis a5 our sstimare of
“ca:i 'hzec&ir;'pa“uzzzion size since some immiwmt: reached
the breeding pocts priot 1o cur opening pirfall craps in ar least

rans + 5 unmarked individuals among

one of the study vezrs. Since che dif fence 2zrov around the
South ool in 195}6 was stnatler than in subsequen: vears, we
cziculated 1998 estimzces of brepding population sizes by mul-



W

ing the number of individual amphiblers of azch spacis
L5%G by the raria 2 pa"-zli aps in 1097.2001
Pool arrzy © 2 picfull waps in 1996 South Pool array

irazio = 3.4}

To d:t:rmir: whether breeding enphiblen pepuiztion
sizes dtmg:d following destruerion of upland forest habirar
2djzcens w the Sowth Pool, we ccmparcd data from the 2-
5T pre-construcrion znd the 47 post-comstruction perieds.
we used brecding populzsion sizes 2z the refa-
ly unaffected bur adizcent North Pool (<100 m from the
South Pool} av anether peint of comparisen, asking whether
he ratic of South Pool / Norm 'n Poo! captures for each spe-
cies changed from the pre- 1o the post-construction p:‘md
znd whather the North Pool brct:img papulation: showed
changes simnilar o shose obsearved in the South Fool following

consm_c‘xon. Adthough forested habizat norch 2ad soutk of

Marlboro were connzcred by amphibian migrzton and some
individual Amiirrome mezamerphs thar emesged from each
pool sventeally bred in the other pool {J. Regosin unpubl
dass. Marlboro Roed served as 2 partial berrier to an'nb.n
movement, [n 1597, for enample, ordy 3.5% of all edvroma
individuals leaving the Norzh Poo!l and .49 ni::l‘._-i.»:u_
ieaving the South Jeel were caprueed in pidfall craps facing
Niarlbore Roed and subsequenthy relzosed on the apposite
side of the rozd. Thus, we sugpest thar che pandal barrier of
Marlbore Road likely Insulzred the amphibizn popularions
oreeding in the Nomh Pool from the full consequences of

IIeENE

habizar akteration adjacent to the Svutk Pool.
REsULTE

Sheppers Wordd Site — During the theee pre-consmacrion vears
of our study, we caprared an rverage of 16.3 (zange = 1624
aduly & splezten emip unng from the Shappcrs TWarld \cm:.-l
Pool per vear (Taxle 2. In sharp conirasy, only one R rdiarice
was ceprired leaving the vemal pool in eack of the thrae post-
consirucHion sudy vears, a dectine of 94% from the pra-con-
seruetion mcan, The 52 total B sdvanies aduis capried leav ing
the Shoppers Worid Vernal Posl were uneguaily distribused
among the pre- and post-conswructon periods (chissquare =

Table 2. Annua! totals of Fana siivance captureq 3 pilfal tra

41, df = 1, P <0.0001;. The sharpest decline in the number of
zdult £ j:: stize caprured occureed bemreen 1994 and 1995,
ihe period dusdng which construcdon oeerred. Consistent with
this, the number of adubs thas would have been expecred 2o
:ar:ca in 19935, given caprure dase fom 199241994 and using
g rieg Survivarship patarnerers presented in Berven (1990],
was 1077 che acmal number of emigreting 2dules caprured was
one.

A3 with edules, the number of juvenile 2. sylearion cxprared
emigrating from the Shoppers World Vernal Fool was much
fower in the four pos:—consrmr:tioq FRMUTOT $2a5005 fmeaR =
13,8, 3E = 6.6; Tabic 2} than in che rwo pre-constructon vears
imezn = 274, ST = 140.00, 2 decline of D304, The 605 rotal F
-z juveniles eaprared leaving the Shopper’s Worid Vernal

P
"oci were unequally disoribured among the pre- and post-con-
strustion periods (chi-squars = §99, £f = 1, P <0.8001), In
1984, the year thas construction activities resulzed in abnor-
m.’Ll'\' =44 n "EE Df ""C ‘-'C.’mi pUO.\ ju.."cnl < rCL.’man!

3 ;u.vc*n!::x per adules was approvinmazely 19% of tha mean
for the fve vears during which juveniles were capruted {mezn
= 13.1}. Searches for R rylarics epy masses and wadpoles in
1997 failed vo deseot anv evidence of successful breeding and
no juveniies were capatred lesving the vernal poo! in tharvear,
Similarly; i 2603 we could not find 2 singie eog mass or rad-

polc inx the poo!.

oo Road Sire: Overal] Trende in Breading Popuireion Sizes
sce amphiblan spacies had lower pesrcorstrection
penod [1998-2001) mean breeding population sizes 2t both
vernal pools compared w pre-constraction {1996 19975 {Table
33, This refectad the facs thas, for o) chree specics at otk vwenal
pools, breeding populadon size valuer duting he 1997-2001
period were highest in 1997 However, selative declines from
1997 pre~zonsruction values w0 the post-construstion mezn

valuer were greater at the Soush Fool, where mors forested
habiraz was Losr, chan as the North Pool for 23 thres amphibian

L'p’.m\l forest destrucdon 2djacent zo Somh Pool ocowreed
largely between the 1997 znd 1993 breeding period. Notabiy

o8 lgaving the Shopper's Wend Varna! Pogl. Cleering of ad:acent

upfand forest cccurred in June 1994, prior to 1984 m-.n.m oroh dispersal Thus, for mgtamaorpns. the pre-conshruston

st was for the years 1982-18483, and for acuds it was 189

2-1984. Btanderd errors &1 Qaean In DESHINES0S.

Year # Adults & Metamorphs Metamarphs! Drying Date
Emigrating Aduly

1992 ) 414 27 Nang

1993 g 134 13.4 Jily &

1994 24 3z 13 Jare 25

1995 K A 1.z July 15

1996 % 12 120 Kone

1597 i o 0.0 Suiy 2

Pre-Construction 16,3240 2740 (= 14000 2C5ix 7.0

Past-Construction =00 138 %68 EY(=33




vear decline ox

25, the stagle grearest beom

for all three
eizher v :m:.l occurred zt the heavihe xmp‘c::\. Zouch Pool
berween 199f 'ﬂd 1998, with B sfratica numbers denlining
ar the South Pool by 87%. hybrd A lierale br 51%. and
A memendzzeon by 4799 (Table 33 At Sourh Pool, during che
four study vears following i ixnd forest clearing, sumbers of

'C) "?J

breeding B odvarior and A macdamm nover sxeseded 64%
of pre-construction values, regardicss of whether pre-construce
rion vaiues sre defined by the mean of 1996 and 1997 velues
ar by 1997 values alane LF}E. 4, Table 31, Similar
pos‘—:omtmc;ﬁon vears, the rato of South Pool 7 Nerth Fool
E\rcceng populetion 5;’- estimazes for R srhariz and £
swlaren: never artzined dheir 1597 p'-:wcoqsrmc-mn levels {Fig.
Hybrid A, lerevale breeding populasion size 2t the South
I'e-a., in contrast, exceedsed 60%% of the 19961997 mean pre-
zenstruction valves in all por-tonstmcrion vears and axcesded
Furthermore,

in ke

PRI

the pre-construction mean in one vear (2000,
the ratio of kybrid 4. Leterale caprured exiting the South Peol
5. tnie North Pool exceeded the 1997 kevel during the last owo
vears of the study

One reselr of this diffesence in population wajectories of
the owo Aménrromz species Is thas the razio of beeeding aduls
A maealarnor to hybrid A Leseeade av the relazivey zvnpac::r_'
South Pool decreased sharpi
from 2 1996-1997 mean of
post-construction yaats. Ar the relarivelr undismarbed Nerzh
Fool, ir. concrase, bybeid 4, Grenale caprures enceeded 4.
sdarvem caprures in bl srudy vears and the mean anmezi ratio of

iy after the constructien peried,

w0 near parity {1.18} in the

ALz

Tahle 3. Bresting nonuigbion sizes gt Me

Pool warg insutfigiznt 16 derive accurate bresding popuis

riooro FAoad werna: poois
batwaen 19087 and 1808 acjacent to the Scuth Pooi; 1686-1887 = the pra-construction pened. Dala for 198
ton size estimales, Standard errors Zra given it paranihesss.

3

i

o
Fig. 4. Numiper of inciwvcud oresdng ampribans of thige
species capturet &t Soulh Pooi n post-conatruction yvesrs,
expressec g8 prooortion of the mean number of Dragding
schvddugls caplored n 1886 and 18587, the ore~consirustion
petog.

spotzed 1o hybrid 4 lasrale in post-construction years 10,435
was similar to that observed in 1997 (0370 and 1996 10.64
foma C.:'.'?’L'&'CG

zmong 2 sample of B9 ol b

Jedzribors Road Sirer Trend ameng Sub-Fopadation. Grougs — I
spring 1998, immediarely foil
near the Soud: P:\DI we ohserved thas 2 smaller propordon of
spring 1997 wore

wing the bulk of foxest cleadng
A masdasen: marhed zt the Sourh Posl i

. Consfructon — relzisd habidet oes eff' en prniarisy
35 et the \losth

Pond Year & R. sylvatica # A macaloton i A loterale
bybrids

South Pool e pig] 285 Bl
South Pooal 1897 2R 206 151
South Pool 1998 03 130 74
South Pool 1599 §32 84 )
South Pool 2300 1S 183 €
South Pool 2041 £18 a5 91
South Pool Maan Pre-Construction 18EG.5 (21168.5) 247.51{x43.0} 1160 (235.07
South Powl Meon Post-Construction 7670 {x1585) 1078121 2.6) 92.2{=11.8)
South Pool % Changa Pre- v, Post -Construction -59.0 -58.4 -205
South Poel % Change 1997 vs, Post-Construction -Fed 477 -38.8
North Pool 1867 844 330 3%
Noreth Pool 1598 413 293 F63
Narth Powl 159¢ 442 F¥a 8§22
North Pool 2500 895 251 582
North Pool 200% 332 200 378
Narkh Pool Mean Post-Construction 4705 (=784 2342 (#3202} 588.8 {=80.0%
North Paol & Change 1997 vs. Post Comstrugtion 443 -15.2 -30.2

W
T



tomat of 206 marked) chan was
the wse for A macwiztun czp‘L:-‘d 21 the reladvely wnoffeceed
North Pool in 1907 (31270 of 2 tou! of 504, Fisher's exace Test,
mwo-tziied P = 0.01). There was no sgnificans difference mmong
recapntre azes for hybrid 4 Jerercd maried av dhe two vernal
pacis in 1957 (South and Norh Pcoi rcsp_mvc recaprare rates

0f5.9% of z votd of 151 2nd | towzt of 395, As noted
previowsly, only approsimarel: ‘zranders cap-
mared in 1998 were cheched for 1997 roe-dlips.

Ins the XOYZ Ares, south of the South Pael, which suffered 2
G7.5% redustion i forest cover barween the springs of 1997
and 1598 (Fig. 2}, ennudl per-trap caprures of sree stud:
specier in the MYZ drift fonce areay fell sharply after 1997
{Tabie 4. Compared 0 1997, mezn zanual per-wap cap-
tures for the remaining € 715 of the smdy declined by 770
for hybrid A forerale, 84% for A macelowen, and 96% for
R sylearics, Addidonally, the proportion of 1997 breeding A
macularen marked in the XYZ arsa in 1997 thar were recape
wuped in 1998 was 799 lower than he recaprure e of A

receprured that year (4.9%% of 2

i of 2

= Arst 15 of sl

marniztint caprured in il other traps in 1997, hough the
difference was not sweisscaily signfficant {Bishers exacr e,
swo-tziled P = 0.11, 1:1':5'- . In conwasy, the proporton of
avbrid 4. larerads caprured inodhe 3VZ axray in 1967 thes were
observed umong 1998 caprures £12.2%] was 2imost identical
o the recaprure proporion of hybrid hybrid A letercls st
s in 1997 (12.0%, Fichers ewacr taer,

captured in all osher w2
mwo-tziled Pw LA

Discussion

Bmpaces of Upland Fovesr Desrraction — Results of onr studies

#1 both the Shopper's Warld and Marlhoro Read sites do net
ute an experimentzl stadyv s they lack replication and
These dorz therefore zanror confirm o causal link

consy
e control T

erations LLIZ’ QCurrs: zd'mm’

Bemwean the large-srale habi
o vernal pools and the sa.bs.qt.c’.n: changes chat we observed
in vema pool-breeding amphibian opui:e,ucv'zs, Nevertnecless,
re dara show sharp declines in bresding popuia-
foliowing
deszrucion of upiund forest surrounding mwo verna peols, and
comparagvely lirie change at e reiacively wneffected thied pool.
At che Shoppers Wadld size, descruction of 9% of the wpdand

h 2dizgans to & vernal poc} was followed by a $d%
'ine in the numbers of zduL.. B

we find thar ¢

tion sizes of amphibian species vocutring immediately

for

de’

she thres post-constraction srody years, onlva smg}:R 5
achaly was ..apmr:é leavt ving the vesnal pool. 3\' $97, three yuars
alter the upland forest clearing, we were unable @0 letate dither
R splvatiza eggs or :u:ipo'.L in the pool No metmorphs were
caprered feaving the pool thar supmer. Six vears later, in 2003,
0 £nd anye B oo
Shapper's World Vernal Pool
cheracrerizad b
Serwaan-reqr variabiliy in numbers of breeding adule Ber-
ven and Grudzien 1996' E:w:n :S'J:T md\\c sannot :xcll_d,_

we wese soifl arahis ez egf masses of szd-

b3

pales in the

e populations are

Dl =28 rht:

fea capruses 3t he Sncsppc's "\-‘*‘mld ’-.e"mi
result of mamursl Ausruation:. However, in e mm-mg 2
muki-year data on R plvavica breeding pn"m.:.';on sizes [Ber-
ven and Gradzien 199 ’} Berven 1995 B, Windmiller wapy
dacas, we have yerso ohserve an instance of 2 sustained de
i popeladon of similar magnitude to the 4%
the Shoppess World
“ernal Pool relztive 1o the threc pre-construction stedy vears.
Berven znd Grodiien (1930, T s of
data on R felvarics breeding populedon sizes a u:c d:f"-:r:m
perds in 2 natene! forest in Virginia. Among 24 possible
within-pand compsrizons of wwo-vear periods 0 preceding

inaz £

decline chat we ohserved for thres vears as

for exampie, provide
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betweean those Ndivicuals caplured i 1897 In the XYZ Aree pitiel fraps and thesg 1897 — brascers captured sisevihere
cri the gida.
Year A latarele Hybrids A maculatun: A, syfvatica
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per-Trap Capturas 2008 00 .55 114
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Meaan Post-Construction 869 055 139
Su Change 1997 vs. Post-Construction -77.0% -84.1% -5, 1%
}(‘!'Z Q_cmapture Rate 159741998 12.2% 21% .8,
) e an
Al Qther Trap Recaplures 124% 10285 4.
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twa-vear pededs, the lergest ohserved decline for = Wood
Frog breeding pa:vpuimmn was 83%. Among the Sy of B
siarfes bresding population data reporzed l*er._ for the rclamzl"
undiszarbed Noreh Pool in Suds
st benweep-rear decline in & rive breeding numbers was
L Ad&u:mnzj‘*' ¢ the hiardhoro Road Sitg, less thar 17 &
per's World Sire and thus sharing similar annua!
precipitation partarns, R plearics pepulzzions weee hich in
1998 and 1397, rvo yeers dr__ﬂng which the Shoppers Warld
Vernal Pool R sidiurica popularion was sear el rpation.
Tr dazz suhecs» that clearing of mos: of the edfacen:
“E—o"p:rf World upland foresr in June 99—; caused crecods
mortalisy rates among R ndverica adules znd
25 in the perod barwesn forest cjca.r.n,,_ ané breeding
in Afarch 1993, 2 conzlusion supported by our caleolation
of prediceed 1995 R g4 caprures Lsmg stapevaperific
cc-ncgr:.pmc datz from Berven and Grudzicn (1999). Since,
iz norsheastern Norh Ameriza. few B sdaricr ocear in dry
uphand forest during June (Regosin et al. 20030, it is unlikely
tha: many R sglutics were direeds klled durt ing che fores
learing opcrncions Instead, che obiervacions of Mgosn (=3
T suggest thar upiand forest, p‘mcu ¥ areas v ithin
160 m of vernal pec! bresding sires, is critica’ 1o & o syivarios
populations during the winzer monthe. I’:rﬁ,ap: de?m d of
adequare overwinzering sites, the B aftanize of the Shopper's
World popularion experienced unusus high winter more!-
iry rares during the winter of 19641995,
Tae effeczs of padcntl\' low survivorship emong & 4
'cr.ua in the zerrescrizl environmens ducing the vear beween
farch 1994 znd March 1995 were :orﬁaund:é o the vers
low zate of fuvenile recriomenc during the summar of 1994,
an event prabablv caused by the upnsua!iv early deving of <he
vernal peol 75 2 & consequence of consruction acti
e suirabie upland forest remaining, the el e b nawdy
cfal that emerged from the verned
unable o sendive o

i

matamorphased & s
poolin 1995 and 1996 were spparen
mararizy in numbers suficient to revive the populazian, which
was small 2z the cuzset of the mudv. Surrounded by heav
crafficked roedwavs snd expensive urbmxmnon, the Shop-
pers Werid R shusier population was cur off from reseue
through recolonizarion fof. de) Taxnadier and Huncer 20005
ang declined o extirpation.

In contrast o Shepper’s World, the magnituds of post-
comsuction declines obsarved in three verpal paol-breading

amphiblen species sudied 2t the Marthore Rozd Sourk Poo!
are within the range of reported panaes ur:::-on in vearly
bresding popuiston sizes reported for & slearis {Berven

Vi

Fig.5. Feta of the number of noivicual LrEecing amphibians
of thrae species capiured af Souih Pooi © North Poel pos:-
consirecton years, exprasssd as oroportion of the 1987
e-constructicns ratio of South / Noath Peol castures ¢t the

SamE Spetes,

declines were the result of consmrucrionerelzred changes in
‘and cover.

Hpwever, taken as 2 whole, dara comparing pre- and post-
construciion amphibian populatien swucture 2r the Soudh
and Norh Pools strongly suggest thar the loss of faresred
upland habizz: during consrucrion near ke Sowsh Poot i
1997 caused increased movsaliey of residens R, ¢
Amtiyesma popuiztions and sL.::scqucpr declines in the num-
bers of =l three spr:me:s Firsz. the 6 w1z of available breeding
popustion daz for the South Pocl and § vez of darz for the
\oni’x Pooi provide nine :3:mc=n-ve:a. ccmp_n,ors for cach

the dhrae =pﬂ~‘:1=.= For ali three species, the single greazant
berween-year deciine was recorded ar the Souck Fonl bemreen
£997 znd 1998, the primary period of habitar alteracion, See-
ond, sithouch breading popuistion size data for the Nork
Pool does not serve 2 2 true experimentz) conersl for dara
recorded at she Souck Posl, thess mwo adjzcent vernal pools
shared rearly identical climaric condivons. Addirionally,
muzculaten; cgg mass count dasz from successive vears sug-
gest thar va wriabiliny in breeding efforr for dhis spacies may e
corralazed among ponds within z :c:"*on exzending over tens
of kilometers (Ruzh ot 21 1998; Windmitler 1998; B "\‘. Tnd-
miller unpubl datz}. Thus, it is nocable that in che Ners Fool,
<100 m from the Sourh Pool, brecding population numbers
for btk species of Ambyrramz showed ficdle change berween
1997 and 1998, and che greavers beswes -year decline for
shree species 2t the Norch Pool was berween 2600 znd 2001, 2
period during whick o Septizzion sive dara declined s.':..r‘(a' - for

and Grudrien 1990; Barven 1593 end Spo—rcsl Szlammanders
(Husting 1965; Sexcon e o, 1986} Moreover, all thres spe-
cies also showed declines ar the eelacively undiseerhed Norch
Poo! selative to pre-construction conditions in 1957, The fact
that mean znnual breeding populadon sizes of 2] three study
species waie lower 2 the South Pool in the four Veur post-con-
sracton pcﬂﬁ’d ‘....n in :hﬁ WO vear ;’I'Q'LGRS.‘ULAIQH ”CHUC
is nor, in of irzelf, sonvincing evidence thar the observad

%8

At

three species at both pools. Moreover, the rasio of b:cc_‘ng
individuals 23 the South vs. Nomh Poole declined sharply from
1997 w0 1998 for 4ii three species {» 5% decline for esch
specics, Fig. 5} and, compared to 1997, remzined depressed by
f For &} chzee species during she 1999 breeding segson. In
the 4-y7 posr-construction perind, enly hvbrid A4 e cver
regained the 1997 rzdo of North vs, Sourh Poo) caprures.

.L.




atfra population a1 the

ori& \'cmm Pocl, the relasivaely .-‘.:rg: pre-con-
iz, m’bﬂd K3 Tfrm:fr, and
A marwlzeem 2z the Soudh Peol p:mstc:! 2fter alreradion of
much of the surrounding upiznd forest habiear. The breed-
ing poau‘u.:ic's sizes of 2ii thres species, however dedined
s.'mr;m over the TG years Follow wng construction and, }or_-
lvzrica, remained at less chan G4%6 of
VT post-construction

Shopper's
truction popaladions of B .r*:"

pracadaran: and 2
pre-construetion levels shroughout cur 4
monitoring peried. Oniyv the hybrid A Lerercde populasien

recovered 10 pre-construction breeding values. Recaprees data
for individ marked 4 procdamon suggen shat morea!
razes ware hlgfmr for individuels that kad resided in the altered
South Pool vidnity during the construczion pesiod compared
1@ those thaz had been last caprured near the relatively unaf
fecred Norsh Pool. Although we cannor surtnise the cause of
increased moralitny among South Pocl-breeding amphibiang
during zad foliawing clearing of of uplznd fores around
heir breeding poo:, our frequent checks of the relariv
sparsely wrafhcked subdiv

WS T factor,

els

ion roadwars seggest that road-kill

3 ‘1!'1!‘!3.{"

Conservasion Fnpiicavions — Exdrpation of the Shoppers Wonid
R syploariea popuiztion eccurred sven though all Feders), stace,
and local wedands protecion messares were appliod o their
fulless exennz, Mot anby were ail w :
construction, the Town of Framingham Conservedon Com-
mission required the developer of the site o ieave 2 38 m-wide
we werland boundary intacr. Simi-

anc areas untouched

wooded buffer arez zround ¢

he Town of Sudbury Censervadion Commission required

1

the devalopers of mc housing subdivision

azznt te the South
Poo! 0 Jeave intacs 2 wedand areas on che Slc.Ca asyreliar2 30,3
m-wide forested buffer zone around the vernzl poal. Addition-
ity because of the presence of a stare-protested species. cimdny-
tomaz [zrerale cornplen [Species of Special Concern, as Ested by
he Massachusers Division of Fisherias and Wildiife}, the daw ol
opers were further required 1o spare several parches of upiand
forest as far 2 220 m from the Soud: Pool. In cur experiznce
n Masszchusems, few construction pro;c\.._s near vernal pools In
Massachusers 2re as dghedy regulared 25 chose desaribed heore;
st such projects ars permited 10 <ieer uplind forest areas 1o
within 12 m or less of the weddand boundaries. Qur case sud-
ies 2t Shappers World and 2Marlboro Roed therefore support
the conclasion, reschad by others 2 well, thae wedand protes:
wion, ::s:m.:ziorﬁ.s are inzdequate wols to protec populations of
izn spedies thz: depend upon bech werland and upland
hablzz from anthropogenic habiter zlzeravion [Windmiller
1990; Semiitsch 19%8: Calhoun and Klemens 2002; Homan
ezal, 20045
"The faze of the Shopper's World Wood Frog popul
resents 2 fairly extremc case of urbanization-relzzed destruscion
of critlcal receastrial habirar for verl pool-breeding amphit-

.‘mp.d

T IED-

ians, Even in the densely serded nomheastern United Stares,
tvely fevr vernal pools rennain within & serdng as heavily
urbanized as the Shopper’s World Vernal Poo! (Gibbs 1998

10

.%.dditinn'_-liv ralatively fow construcrion projects adjzcent o
varna pao‘ brecding sizes resul in the convension of as much
as 90% of zil surrounding upland fores: habitet into buildings
2nd paved surfaces, s was the czse 2 Shopper's World. How-
ever, levels of upland ferest destruction around vermal pools
similar to o grezzer than thoss observed 21 the Marlbearo Road
sitears common in the rapidiy urbanizing northeaszern Unired
Srazes (B.Windmiler pers. obsj, sugpesting thar anthrops-
gonis amphibizn popuiizon declines corpurablc to those that
we abrzrved a2z the South Pood are widespread, Furthermore,
dara from the XYZ Area, p amphibian caprure
rares declined much mors than :‘1: nroperionztc reducsion
in forested ares, indicare that leaving small pzt:.".lcs of forest
surreunded by houses, lawns, and roads is of dubieus value
tion of vernal paol-bresding smphibizns,

Finally, our gara suggest d"c seer v paradexical concu-
sion that hybrid 4 lrencle, the only one e of the thees taxs sted-
ied thaz is protected 25 2 rare species in Massachusetzs, may be

whetz p

he conserv

the rnost tesisant of the specics 1o the seale of upland forest
esrriction that octurzed 2t the Merlbore Road study site,
If this is generaily vrue, possible swpianaricns may indude 2
greacer ability by A Zrerale-comipler salamanders to use foress
e or wetland habitarss (B, Windmiller vapubl, dazs? :.nd
the release of hybeid 4. Lerorafs from Intess p-_a&_ compezition
with 4. mzexdaraan if the lawer spesies bs reduced in nurnber
oy habirar loss. Flowever, urbanizasion mar poss 5 partoudar
shreat to populattons of kybrid A, lreveleA. feflrronianans,
Rebeecz Homan ex 2, (2007) observed thaz the ratio of female
o male bvbrid A lrrerede 2z the Nomh Pool averaged 28311
and increascd over the counse of the studw IF the relatively fon
maies present in such popularions are pardculacly- vulnersble
to hzbitar destrucrion, wrbanize v impesil pop
of hybrid Amisroma through remeving opportanitics for
fernales to breed successfisliy swhether ¢ through grnogenesis
or sexual reproduction (Klemens 1993} Fuoure seadits com-
spegies 1o habitar altesarion

tion m sions

paring the responsas of shese vws
should note the ploidy and genctvpic make-up of 4 lareraie-
A fefftrontanum complex salamanders that are stedied {Love
cock ez al. 1987

Recommendation for Future Studies o R:gx..nwrs and consarez

tonkes would benohir greatly from an increassd undcmzn&mg
of the specific responses of vernal pocl-hreeding amphibian spe-
cies to urbanizatien. Cerrelazional snsdiss sre able o provide
conziderzble insighr in
ships between wrbanization and amphibian sbundance znd
diszriburon. Yot regularor: are frequendy called upon o make
decisions of considerable sconomic importznce on 2 much
smailer site-sprcific seale. Smdies such s ke ones described
here may allow regularors w cprimi.zr: COMSEIVALON GUItomEs
by disdnguishing bemween projects that ere likely to cause onhe
Temporary incrsasss in dnph.:.un meralin: versus shose Thas
carry & significans risk of causing permanent dedlines or .-_\':upz-
dons. Addidonaliv, data on the abilides of different ampribisn
species 1o survive In and move through an whanized habitar

the regionalsedle wends in relaton.




choose

six would llow repuliiors e more confidendy
barwesn us site development abrernarives.

Because it it inherensly difficult to conduct conralled and
z involve farge-scale conversion of na
2 urban land cover, we beileve thar iz is impormant
mizs the knowledge gained from case snudies such as

{
TUra:

fez-analyses of many w neeived case studies
compare pre- ard posi-consiruction pamsrns in amphibian
demography 1z offer an excellans means of
elucidaring che responses of amphitian populstions <o vrban-

tzation. This would be particeizriy rrue if vnpublished stud-
ies, perhaps frem local consulting proiecss, could be compiled
o rzduce prc':!:n*s zssovizted with publication biases (eg.,
Sterne et 2L 2000}, Based on our experience with the sudies
raporied hete, we offer the following recommandazions for the
design of pre- vs, post-constriction case ssudies of emphidian
pc;;ui.-mm or: dazz colicction by
beginning the s
arises and inisia:

sta

and habirar ues i

Mlavirmize pre-consts

dy as soon 25 possible after the epporunizy
ng alf srady compenenss ot the oumer; (3}

hosimilar s

udy protozols 2t nexchy research arens o

t be unafected by che propossd consrramion; (3 Individe-
aliy mark a5 many mpﬂihum a5 possible during the pre-con-
striction period, using marking svsteras such as PIT-rags (O
znd Scotr 1995) or v Azihie u—mia:' ted claszomers (Batiey 2003
thar 2liow identificazion over the Hferime of the amphibian;
and {41 Track the movement: and fazes of individusl znghlb—
ians througk the pre- and post-constraction lzndieape using
rzdiotelemenry (Madison 199 areays
Windmiller 1996; Regosin 2003}, or direcs observarion. We
racognize, however thar logisrical considerations, timing of
the parmitting and construetion proceze, 2nd lend swrership
pzrzerns will greaddy affecs the evenruad sredy design.

The cosm for pre- vs. poss-consuicrion case stedies zre
mast appropriziely bome by developers seeldng permis w0
alzer wezlands, vernal pools, or othar regulazed habitar areas,
with mavimum siudy costs zapped ar & fxed percentage of
cstimared project coss. To reduce the possibilizy for confiicss
of intargst, we racpmssend that Aunding for the study be traas-
ferred Fromy the developens w conservation agencits, whick
would, in turn, contract suimble researchers.

concenric drift fence

Ackrswiedpnenss — Pamizl Aunding for the Shopper’s Woddd
study wae provided by Develepers Diversified Realty LDX?DI‘.‘!."
dor as z conditien cfpmjw appeoval by the Framingham, 11

Conservadon Commitzion. Primary Fe.—.nc{mg for the B hiaribore
Foad srudy was provided by Brizrwood Censsnicden, Inc. as
1 condition of approval vndsr the Moassachuserss Endangered
Spocies 2nd Wedands Protwection Ace; addisonal funding was
pravided by the Wharon Trust through the auspices of the Sud-
bury Conszrvation Commtssion. "We ate indebued 0 all whe
generousiy assiszed us wizh feid work end drift fence insmalla-
tion, including Cralg Walker, Joan O’ Brien, Jessica Frhey, Lynn
Warson, Fd Cavellerane, Teff A fonchamps, Kairina Abji. AR
Cohan, Allicon Kennedy, Julie Lisk, Ta.n_ Rodgers, and Kristin
v we are grezefi! 2o the Sedhure Conservasion

11

Commission and o the homeowners in Summatficld Frares
for their forbearznce in permining us 1o conduct our reszaxch:
on helr propersr
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Lot o LAY W, %;i D,

Our Wellness program (formexly Physical Education) uses the land that would include the
mu&dpaﬁbri&mohaymme.%yﬂso&vesﬁmsﬁandmmmmﬂsmm
the wooded areas that would become fields.

Asforscienm,tbegmdemdmmihﬂmﬁenaﬂmlmmostisswmﬁgmdeﬁfe
Scieme.Ead:ywmewmebegimwﬁhameyofﬂlemgmismsmomlmalmsysm

- Students spend five full class periods studying organisms in the woods. The lab is extensive as it
requites them to learn and use many different data collection methods on the biotic and abiotic
mmwmmsmmmmwmmmmmmm,md
document and describe everything they see. In recent years the MS has invested in new
technology to bring data collection methods up to date.

FmdspmﬁdedbyﬂmWaﬂmdPubﬁcSchmiFomdaﬁmhavepm&haseddigﬂnlmasso
every lab group can capture authentic images of their findings. Another WPSF grant has fanded
GPSdeﬁmwhhhaﬂowstudmwpinpohﬁﬂlebcaﬁonofmhmganimﬂwyﬁniNew
meIAbQumuniEauwmrﬁgiMdanﬂecﬁmofmmmandﬁglmNotm
do students emerge with authentic skills of a field biologist, but they also develop awareness of
and appreciation for their natural surroundings. Only after this first step can they themselves
bmme%mﬂsofﬁemﬁummﬁxﬂmspﬂuf%belmtheswmﬂ:gmdehom :
mentor. '

Thesdemed@mmmmmmylmdmnfesﬁomldevdopmmtmwhichmomsﬂemmhmt
trained teachers to use the GPS data and digital photographs students collect with GIS software
such as GoogleEarth to compile data in a database that they will confribute to
(assmningﬂmysﬁﬂhavem&ssmﬂlehabitatﬂmyhavebeenshmmgforthepastoouple of
decades). Teachers have met with the town GIS coordinator to plan collaboration in which he
could post middle school generated data as part of the town's ecological data. This fits nicely
with the initiative of the Middle and High School's professional development theme this year of
expiormgwaysforsuﬂemmbenﬂﬁumwwlomlsvﬂmmeybmmtibmwﬁs
information on the internet rather than just consumers.

IheEnglishteachemhavealsouwdthewoodsasoutdoorchmom@ace. Over the years 6th
grade English teachers have nsed to use the woods for journaling and preparation for the Walden
trip. _ :

Art teachers also use the woods, bringing the students there for observational deawing.
Finally, last year during the winter carnival, students participated in a hike in the woods.

1t is clear thai the middie schmiwachersandsmdantsuseﬁwwoadsasomdooﬂmming space.

Ifthe[xoposedﬁeldsptojectcomesioﬁxiﬁm,om-smdemsandonrmhe:swiﬂlaseﬂﬁs

wsr;llua];lenaunalleamingspace. It will negatively impact the learning experience at the middle
ool.
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