











Thursday, June 12,2014 10:14:04 AM Eastern Daylight Time

Subject: RE: An additional request Re: Hammond Files

Date:  Tuesday, June 10, 2014 5:29:19 PM Eastern Daylight Time
From: Elizabeth Loucks

To: Foster, David

cc: Tom Chase

Hi David,

This afternoon | double checked Bruce Hammond’s files in the basement and then | rummaged through 7
storage boxes of Tom’s files in the closet. | think | found the information you want in a box on the bottom
of the stack. There are groupings of Site Check forms from 2002 for the MV Moraine. | put the folders
that might be relevant in a box and left it in Tom’s office for you to retrieve.

Liz

From: Foster, David [mailto:dirfoster@fas.harvard.edu]
Sent: Sunday, June 01, 2014 7:07 AM

To: Elizabeth Loucks

Cc: Tom Chase

Subject: An additional request Re: Hammond Files

Liz

When you have time it would be great if youwould look for additional files for the MV mapping project. Reading
these materials over closely it is clear that the box you found covers one-half of that effort — the air photo analysis
and GIS work on the outwash plain. In that contract it indicates that there would be a second contract for the
moraine in order to complete coverage of the entire island (and since we have a map covering the entire island |
gather that they went ahead with that). Finding that would be useful because in the report for the contract the
Umass folks who did the work describe their questions and levels of certainty with identification of the various
vegetation types. That was based on field checking that they did.

So, there may be another box or set of files.

Thanks, David

David R. Foster  978.724.3302
Director, Harvard Forest, Harvard University
324 N. Main Street Petersham, MA 01366

From: <Foster>, David Foster <drfoster@fas.harvard.edu>
Date: Sunday, June 1, 2014 5:14 AM

To: tchase <ichase@TNC.ORG>

Cc: Liz Loucks <eloucks@tnc.org>

Subject: Re: Hammond Files

Thanks - Will be interesting to see how those next steps take shape.

Best, David

David R. Foster 978.724.3302
Director, Harvard Forest, Harvard University

Page 1 0of3



324 N.

Main Street Petersham, MA 901366

From: tchase <tchase @TNC.ORG>

Date: Saturday, May 31, 2014 7:26 PM

To: David Foster <drfoster@fas.harvard.edu>
Cc: Liz Loucks <eloucks@tnc.org>

Subject: Re: Hammond Files

David,

Thanks, but drop off the files at your convenience.

I'd LOVE to nuke the white pines, for exactly the same reasons. | hope that DCR will finally finish a management

plan, with a new manager on board.

TC

Sent from my iPhone

On May 31, 2014, at 7:02 AM, "Foster, David" <drfoster@fas.harvard.edu> wrote:

Lizand Tom

When | heard that Liz was going to be out Thursday | decided to go for a hike myself and then
enjoyed the two days completely forgot to drop off the box. My apologies. Unless you need it, in
which case my daughter can drop it by next week, I'll hang onto it as Im heading off-island Monday
early and will drop it by when I'm back out in a couple of weeks. 1did find the mapping details
useful and we got our vegetation plots sorted out according to the TNC map units so Im making
progress with my quest.

From the looks of the smoke and signs near the airport | gather the burn went well.

| walked quite a lot in the region south form the Smith parking area and wondered whether there
had ever been any thought of selectively removing the white pines that are seeding across the
Edgartown-WT road from the plantations. My expectation is that over time white pine will take
over increasingly larger areas of oak and pitch pine forest across the island and yet in many areas
like the north end of Pohogonot its control would be pretty straightforward.

Thanks for your help.

Best, David

David R. Foster 978.724.3302
Director, Harvard Forest, Harvard University
324 N. Main Street Petersham, MA 91366

From: <Foster>, David Foster <drfoster@fas.harvard.edu>
Date: Thursday, May 29, 2014 8:34 AM

To: Liz Loucks <eloucks@tnc.org>, tchase <tchase @TNC.ORG>
Subject: Re: Hammond Files

OK, thanks and good luck.
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David R. Foster 978.724.3302
Director, Harvard Forest, Harvard University
324 N. Main Street Petersham, MA 91366

From: Liz Loucks <eloucks@tnc.org>

Date: Thursday, May 29, 2014 8:28 AM

To: David Foster <drfoster@fas.harvard.edu>, tchase <tchase@TNC.ORG>
Subject: RE: Hammond Files

Ok. I'll be out of the office this morning and possibly all day as dcr called me yesterday about

helping on a potential rx fire on the state forest today I'd things dry out enough after yesterday's
light rain.

Sent from my Verizon Wireless 4G LTE Smartphone

------—- Original message --------

From: "Foster, David"

Date:05/29/2014 8:15 AM (GMT-05:00)
To: Elizabeth Loucks ,Tom Chase
Subject: Hammond Files

Lizand Tom

Thanks for digging out those file yesterday. | went through them and they are largely centered on
the actual air photo interpretation undertaken by Umass. These do include ground-truthing notes
by Janice Stone and others as well all of the individual hand-drawn overlays by the photo-
interpretors. But these are all based on structure and gross characteristics and have nothing that
mentions any species whatsoever and do no include any field sheets for vegetation.

The whole thing is a bit mystifying'as there are a number of forest types on the Vineyard that don't

occur on Nantucket and it isn't clear how such fine vegetation distinctions could be made without
field checking.

I'll return the box today and would gladly look at anything else that you might find or want to pass
along.

Best, David

David R. Foster 978.724.3302
Director, Harvard Forest, Harvard University
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Project Outline

Scope: This project involves the development of a digitized map of the vegetation communities

on the moraine landscape of Martha's Vineyard. The project will be undertaken by The Nature
Conservancy's Islands Program (TNC) with technical assistance from the Natural Resources
Assessment Group at the University of Massachusetts, Amherst (NRAG). The specific elements of
this project and the organization with primary responsibility are as follows:

1. This project will encompass the entire section of the island that is defined geologically as a glacial
moraine. This area encompasses approximately 27,000 (?) acres and is depicted on the attached map.

2. The natural community classification system will be collaboratively developed by TNC and
NRAG. TNC will create a preliminary list of community types suspected to occur on the istand based
on TNC's Nantucket vegetation mapping project, the MA NHESP's Priority Community List and
TNC's National Vegetation Classification System. Through preliminary interpretation of several
photos and a field visit, NRAG will advise TNC on which natural community types have distinct aenal
photo signatures and whether any new natural community types need to be defined.

3. TNC will cross-check the vegetation classifi catlon system for thls pro;ect to the other S
classification systems described above. fy...| o LS s et t L a7 d T T

e i

4. Wetlands will be classified based on delineations previously done by J. Stone for the
Massachusetts Department of Environmental Protection's Wetland Conservancy Program. s bowi. bee™

5. The photo interpretation will be conducted by NRAG using 1:12,000 color infrared photos from
March -April 1993. Interpretation will be done using positive transparencies where available, with
communities delineated on clear acetate overlays. The linework on the acetate overlays will be drawn
with a thin (0.001-mm) black pen. All polygons will be closed. All label coding should not touch any
linework. CIR photo overlap boundaries will be drawn on each overlay. Minimum mapping unit will
be one acre. Concentrations of vernal pools will be mapped to 0.25 acre. NRAG will highlight for
further field-checking any areas where the community classification or the photo signatures are
unclear.

6. NRAG will provide TNC with the first 3 overlays for review. TNC will provide NRAG with

comments on any necessary adjustments in the photo interpretation methodology before NRAG
proceeds with the project.

dv:€0 TO-TT-LNC
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7. TNC will conduct field checks, and NRAG subsequently will make any necessary edits to the draft
mylar acetates as well as recommend to TNC any further changes to the classification system.

8. TNC will create a digital GIS coverage with complete polygon label coding. This may require
additional work by an outside contractor specialized in ZTS and digitizing of spatial information.

9. Draft digital map review will be conducted by TNC. NRAG will provide advise on problems
associated with the interpretation of the aerial photographs

10. The following milestones shall apply to this project:

e NRAG will commence the photo-interpretation work within 1 month of assignment of a
account number by the UMass Accounting Department.

e Within 2.5 months of commencement of the project, NRAG will provide TNC with draft
mylars depicting natural communities map for the Martha's Vineyard moraine with a list of
questions that require further fieldchecking.

e Within five months of project commencement, TNC will complete the field checking.

» One month after receiving the final field comments from TNC, NRAG will deliver the edited
vegetation communities mylars and final field notes to TNC.
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DATE: 7[“/0’

FAX TO: Tx . FROM: oo Nusemingel_
| [om CH&S&‘ NaTueAc. fesoueceS  Assessprn' T GpouP
ORGANIZATIONT T N DEPT. PLANT AND SOIL SCIENCES
UNIVERSITY OF MASSACHUSETTS
FAXNO. 50% (.q34%q) AMHERST, MA 01003 U.S.A.
29 FAX NO.: 413-545-3958

WE ARE TRANSMITTING _ 3 PAGES INCLUDING THIS COVER PAGE.

PLEASE CALL 413-545-96Z (F YOU DO NOT RECEIVE ALL PAGES OR IF
TRANSMISSION QUALITY (S POOR.

REMARKS:
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Literature on Land Use Legacies in Vegetation

Broader Context — Why do we care about land use legacies and ecological history?

Chazdon, R. L. 2008. Beyond Deforestation: Restoring Forests and Ecosystem Services on Degraded
Lands. Science 320:1458-1460.
Short perspective paper that looks at reforestation in a global context and discusses some of the
complications in attempting to restore forest ecosystem structure, functions, and services in
secondary forests. Particular focuses on how much assistance may be required for restoration
depending on the system, context, and history.

Foster, D., F. Swanson, J. Aber, . Burke, N. Brokaw, D. Tilman, and A. Knapp. 2003. The Importance of
Land-Use Legacies to Ecology and Conservation. BioScience 53:77.
Makes the case that past human land-use leaves a surprisingly persistent mark on ecosystems that
ecologists and conservationists cannot ignore. Draws on a wide range of examples from the LTER
network and beyond, which collectively lay a foundation for trying to understand the likely long
term effects of current and past land use in the future. One of the conceptual foundation papers of
the land use legacy literature.

Jackson, S. T., and R. J. Hobbs. 2009. Ecological Restoration in the Light of Ecological History. Science
325:567-569.
Another perspective on restoration, this one emphasizing the importance of historical and paleo
ecology in setting restoration targets. In spite of the fact that ecosystems are rarely stable (i.e.
moving targets), ecological history is useful in answering questions about which historic ecosystems
provide viable targets and which drivers of global-change require that alternative ecosystems be
considered.

Swetnam, T. W., C. D. Allen, and J. L. Betancourt. 1999. Applied Historical Ecology: Using the Past to
Manage for the Future. Ecological Applications 9:1189-1206.
A primer of historical ecology and its applications in management. Examples from the U.S.
southwest, but within a broader conceptual context. States a primary aim of historical ecology as
finding the ecological and evolutionary limits of communities and ecosystems that should guide and
constrain management action.

Review, Synthesis, and Theory — What do we know about vegetation recovery from past land use?

Bowen, M. E., C. A. McAlpine, A. P. N. House, and G. C. Smith. 2007. Regrowth forests on abandoned
agricultural land: A review of their habitat values for recovering forest fauna. Biological
Conservation 140:273-296.

Forest recovery from a critter perspective. Global review that sums up findings on multi-scale
structural and functional attributes of post-agricultural forests necessary for faunal recovery.
QOutlines research questions needing further attention.

Cramer, V., R. Hobbs, and R. Standish. 2008. What’s new about old fields? Land abandonment and
ecosystem assembly. Trends in Ecology & Evolution 23:104-112.




Lays out a conceptual framework for our understanding of post-agricultural succession, drawing on
a wide range of literature. Discusses the role of abiotic and biotic stress, community assembly
processes, and land use intensity in determining post-abandonment successional trajectories.

Flinn, K. M., and M. Vellend. 2005. Recovery of forest plant communities in post-agricultural landscapes.
Frontiers in Ecology and the Environment 3:243-250.
Review of land-use legacies among herbaceous forest understory communities in Europe and North
America. Emphasizes the role of population and community-level processes, species life-history
traits, and dispersal versus recruitment limitation in recolonization. Interesting perspective from
below the canopy.

Hermy, M., and K. Verheyen. 2007. Legacies of the past in the present-day forest biodiversity: a review
of past land-use effects on forest plant species composition and diversity. Ecological Research
22:361-371.

Quirky paper, similar to Flinn and Veland 2005, but with more of an emphasis on the mechanisms
behind recolonization. Focuses on the traits of species associated with ancient (i.e. old-growth,
primary) forests and on the question of recruitment versus dispersal limitation, concluding that
spatial dispersal limitation is usually more limiting.

Olden, J. D. 2006. Biotic homogenization: a new research agenda for conservation biogeography. Journal
of Biogeography 33:2027-2038.

A review of the current state of knowledge of biotic homogenization, its causes, and its importance
for conservation. Discusses knowledge gaps requiring better understanding of mechanisms,
consequences, environmental determinants, community properties, and spatial scale and extent.
Conceptually oriented. See also Olden & Rooney 2006 Global Ecology and Biogeography 15:113~
120, for a more methodologically-oriented paper about quantifying biotic homogenization with
further discussion of definitions and some good references.

Vellend, M., K. Verheyen, K. M. Flinn, H. Jacquemyn, A. Kolb, H. Van Calster, G. Peterken, B. J. Graae, J.
Bellemare, O. Honnay, J. Brunet, M. Wulf, F. Gerhardt, and M. Hermy. 2007. Homogenization of
forest plant communities and weakening of species-environment relationships via agricultural
land use. Journal of Ecology 95:565—573.

Really neat meta-analysis of studies comparing ancient and modern forest beta diversity, finding
modern forest understory communities to be more homogenous, with weaker species-environment
relations than those in ancient forests. This study really sets a good standard for these sorts of
questions, and has a nice, concise discussion and a number of potentially useful references.

Significant/Interesting Regional Studies
Tropical

Chazdon, R. L. 2003. Tropical forest recovery: legacies of human impact and natural disturbances.
Perspectives in Plant Ecology, Evolution and Systematics 6:51—71.
Review of interactions between land use legacies and natural disturbances in tropical forests. The
‘Legacies of human impact’ section is particularly good and relevant.




Colon, S. M., and A. E. Lugo. 2006. Recovery of a Subtropical Dry Forest After Abandonment of Different
Land Uses. Biotropica 38:354-364.
A landscape-scale comparison study of Puerto Rican forests with different land use histories. Found
substantial recovery after 45 years in a number of attributes, but compositional differences
persisted.

Grau, H. R., T. M. Aide, J. K. Zimmerman, J. R. Thomlinson, E. Helmer, and X. Zou. 2003. The Ecological
Conseguences of Socioeconomic and Land-Use Changes in Postagriculture Puerto Rico.
BioScience 53:1159.

A Puerto Rican analogue to Foster et al.’s work in New England on land abandonment and
subsequent forest recovery. Puts the Puerto Rican case study in a wider tropical forest context.

Norden, N., R. L. Chazdon, A. Chao, Y.-H. Jiang, and B. Vilchez-Alvarado. 2009. Resilience of tropical rain
forests: tree community reassembly in secondary forests. Ecology Letters 12:385-394.
Study testing niche versus neutral theories of forest community assembly in post-agricultural
succession in Costa Rica using long-term sapling and seedling data. Evidence favored the niche-
based equilibrium model. Good integration of both theory and conservation implications.

European

Baeten, L., M. Hermy, S. Van Daele, and K. Verheyen. 2010. Unexpected understorey community
development after 30 years in ancient and post-agricultural forests. Journal of Ecology 98:1447—
1453.
Examines the independent effects of long term land-use history and recent chronic environmental
change by resurveying ancient and post-agricultural forest understories in Belgium. Found that while
all communities changed over the course of three decades, with reduced diversity and altered
relative composition, land use history effects persisted and were stronger. Thus, the trajectory of
post-agricultural community development does not appear to be converging with ancient forest
composition. Interesting discussion of extinction debt and colonization credit and other concepts of
post-agricultural community development.

Dupouey, J. L., E. Dambrine, J. D. Laffite, and C. Moares. 2002. Irreversible impact of past land use on
forest soils and biodiversity. Ecology 83:2978-2984.

Finds differentiation in plant communities and soil properties based on intensity of Roman-era land
use at a site in France, suggesting that land-use legacies may be irreversible on historical time scales.
See also Dambrine et al. 2007 Ecology 88:1430-1439 for a similar study finding Roman-era impacts
on patterns of biodiversity at broader scales and Plue et al. 2008 Landscape Ecology 23:673—-688 for
a study finding evidence of vegetation homogenization and soil alteration-induced seed bank effects
at Roman occupied sites.

Peterken, G. F., and M. Game. 1984. Historical factors affecting the number and distribution of vascular
plant species in the woodlands of central Lincolnshire. Journal of Ecology:155-182.
This is the classic, granddaddy paper looking at land use legacies in Europe by comparison of ancient
and modern forests. A bit long-winded, it still has some interesting findings and insights relating to
(re)colonization, island biogeography, fragmentation, community assembly, and dispersal versus
recruitment limitation.




Smart, S. M., K. Thompson, R. H. Marrs, M. G. Le Duc, L. C. Maskell, and L. G. Firbank. 2006. Biotic
homogenization and changes in species diversity across human-modified ecosystems.
Proceedings of the Royal Society B: Biclogical Sciences 273:2659-2665.

A study using fine-grained, broad scale vegetation survey data collected during a period of land use
change in Britain to test assumptions about biotic homogenization. Found a positive association
between a diversity, habitat similarity, and trait variance, suggesting the ascendance of successful
traits among a small number of community-specific specialists. Interesting application and
discussion of biotic homogenization concepts, with a good dose of theory.

Eastern North American
(additional papers worth consideration)

Flinn, K. M., M. Vellend, and P. L. Marks. 2005. Environmental causes and consequences of forest

clearance and agricultural abandonment in central New York, USA. Journal of Biogeography
32:439-452.

Study on the feedbacks between past land use and the physical environment, asking whether
differences in soil and topography between farmed and unfarmed forest patches reflect land use
preferences or land use effects. Land use decisions do appear to be influence by physical factors, yet
primary and secondary forests had substantial overlap in soil properties, suggesting that patterns of

plant distribution in forests of varying history are more strongly influenced by dispersal processes
than environmental alteration.

Fuller, J. L., D. R. Foster, Jason S. McLachlan, and N. Drake. 1998. Impact of Human Activity on Regional
Forest Composition and Dynamics in Central New England. Ecosystems 1:76-95.
This study is already cited in our paper but deserves more attention, as it provides some really
important context for what we look at. Namely, that forests in central New England were changing
and homogenizing prior to European settlement in response to climate, natives, and other

disturbances. Insightful discussion and a lot of good references to the wider literature on North
American vegetation change.

Larsen, C. P. S, B. J. Kronenfeld, and Y.-C. Wang. 2012. Forest Composition: More Altered by Future
Climate Change than by Euro-American Settlement in Western New York and Pennsylvania?
Physical Geography 33:3-20.

New paper from Wang and company comparing the magnitude of forest change from past land use
to that caused by modeled future climate change in areas of NY and PA. Suggests that a doubling of

CO, will cause less change, but with 3.5x CO,, compositional change will be greater than that caused
by Euro-American land use legacies.

Rhemtulla, J. M., D. J. Mladenoff, and M. K. Clayton. 2009. Legacies of historical land use on regional
forest composition and structure in Wisconsin, USA {mid-1800s-1930s-2000s). Ecological
Applications 19:1061~1078.

Assesses the trajectory of deforestation and forest recovery in WI. Suggests that forest recovery in
the north may stall due to certain taxa lagging in their recovery. In the south it is the absence of the
historical disturbance regime (fire) that has stalled recovery. Also finds evidence of homogenization,
particularly in central WI, which is biophysically more like the north, but has land use history more
similar to the south. See also Schulte et al. 2007 Landscape Ecology 22:1089-1103, which we already
cite, but is probably the closest mid-west analogue to our study (i.e. region-scale) so is probably
worth another look. Both have good, integrative discussions.




Rooney, T. P,, S. M. Wiegman, D. A. Rogers, and D. M. Waller. 2004, Biotic Impoverishment and
Homogenization in Unfragmented Forest Understory Communities. Conservation Biology
18:787-798.

Cited already for methodology, but not content. Fifty-year resurvey of intact forest understories
under different management/protection in northern Wi, looking at community change among
different functional groups. While regional diversity was maintained, site-level diversity decreased
due to the replacement of native specialists with generalists and exotics, also leading to

homogenization. Deer pressure is a likely cause. Discusses conservation implications.
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Forest ooteT i o e
Dominant cover today —throughout pre-history; most intact part of the landscape.
Undervalued and underappreciated; not hot spot; not heavily disturbed diverse areas. "
Low diversity; studies emphasize rich forest. ’
el
s Tﬁ) b figrd G

How did forest recover so fast and heavily seeded trees spread so quickly? Mechanisms? ¢
Generalities? Use for restoration? Barren plain, no forest scraggly woodlands to forest. ¢
Not old field white pine. Few dispersers—squirrels are few. Passenger pigeons? Jays? weEe
or P' ;w;;—n f:’* a1l
Ho — Ancient woods even-aged; former woodlot; oldest trees; sprout clumps—similar age.
Ho — Vast majority early 20™ century as | farms, 1 forest, 1 coal. Where are stools?
wheve S Feyer deocd owithwa  foo s a3
Succession. Pitchp pine into fields advanced guard followed by oaks dispersed by #¥ wi whely €
squirrels, jays, pigeons; many areas lack pines; pure oak and short time.

s

NARAN

Clues to land-use history — sprouts, stools, growth forms; size; understory; invasives;
artifacts; blow down; fire. Tree forms— legacies of past; moldering relics; transient forms.
Quansoo, Menemsha Hills, Spring Point,— magical trees— surrounded taller, straight.
Cedar Tree Neck— Sassafras contorted. Wasque Pines — wind and salt shaped. Naushon —
Beech-tiny to immense; contour-fit oak and beech. Uproots — branches new stems—
confined to few species- Red Maple, beech not oak, pine — so more prevalent on Naushon

Forest types — Beech; oak-Huckleberry; oak-Huckleberry with scrub oak; pitch pine-oak.
Forests —history, inertia, trajectory, future; interact with environmental change;

What was pre-settlement forest and how was it changing? How has 400 years of history
altered this? What is modern trajectory and what will change this in the future?

General mesophication of forest since 1900. Spp increase that were common in the past.

Associated wildlife dynamics.

Where did fields come from? When Thomas Mayhew arrived — woodlands or open fields
ringed with houses? historical reality — regardless of ancient roots, over the last 350 years
open lands have been maintained, expanded, shaped and conditioned by colonial
agriculture — cutting., clearing, mowing, plowing, burning and grazing.

Assumption — memory or history as far back as one can reconstruct it is the way it was
for a longtime — or forever. Rare species — to first knowledge of abundance — generally
19" century. Assume because it was there it is native and more abundant. Species on
banged up, disbursed bed sites, eroding bluffs — but bluffs are time transgressive,
continually moving so rare species are moving. Into former woodland.



Beech — status. Was it more abundant? Future increase? Constraints on it — fire,
hurricanes. Factors favoring it — grazing and browsing

@ once something established it is difficult to remove. Tendency to perpetuate.
Pines — fluke of e.g. disturbance versus seed source allows to establish. Will grow for
lheca 200 years, producing seeds many years and scattering it, likely to perpetuate.
Intro - MCSF tree blows down or horse path through the plain; couple hundreds of yards
away pine tree casts seeds that lodge on torn edge of sedge tuft and take root. One
hundred and fifty years later the pines stand in a row. Today, mowing along the fire lines
is yielding the same impact — pines rooted along the margins.

( §econdary Wood@ritical distinction— gradations of impact (soil disturbance) and
original species ferioval. Eliminate native flora. Inertia in its removal, decline and
replacement. Inertia in its recovery and re-establishment. Insertion of new flora.
Competition. Change soil conditions, biota, genetics.

b as e s - Ocgden - hiekeory
do we enow anv  reduston- beech, hickoey - MY VLT T

eliminatiori of some species; addition of others; preferential enhancement;
differential reduction; big nutted species — how fast can move.
“Photos)Successional cedars, Secondary woods, Successional pine, Open oak, Open oak
in younger forest, Sprout woods, Hurricane trees, Stools. Gaylusaccia clones in open
pastures.

Pine distribution — what explains this?

Notes for Conservation
Identify MVLB to highlight using records

Peaked Hill Reservation 3-11-2002
132.5 acres, 91 owned.

Will plant Atlantic White Cedar — “Reintroduction: [sic] to Martha’s Vineyard.

Pennywise - Only Land Bank property with scrub oak bottom.
Lowest part of Pennywise on Tar Kiln Path — grass due to colder and disturbed.

Baldwin, H. 1. 1928. The Trees of Nantucket.
Josiah Sturgis — 1847, 1852, 1853 — pine plantations. Sturgis and Gardiner Pine
Lands on current State plantations. ¥
H. D. Thoreau 12-28-54. Capt. Gardiner at Siasconset — planting pines on tracks to
300 acres — Pitch and some Norway, from Cape and France (P. sylvestris), couldn’t
get white pine.

Freeman 1807 Skunk, muskrat, mink, mice, moles, rabbits, others — no deer, fox,
squirrels.



Swift & Cleaveland 1903. 1823 — Reconsidered to except hunting of heath hen; $5 fine
for Heath Hen — split with poor and complainant. 1842 — Law for preservation of grouse
or heath hen be suspended in Tisbury to allow inhabitants to kill, take or sell from
December 1-10 — without dogs.

November 14, 1842 — Warrant to prevent illegal hunting and shooters of heath hen first
ten days in December.

Committee of vigilance to see that non-residents don’t trespass on town rights to shoot
heath hens the first 10 days in December. Printed in New Bedford Mercury and Weekly
Register.

Ancient Woodlands
1872 - W Chop — 1* proposed development “lands mostly covered with forest trees”;

1969~ SGF sold 32-ac along Indian Hill Road up both sides of Christiantown Road... Land known
as “Harry Peakes Wood Lot” “In early days each householder found it essential to have his own
wood lot to supply him with winter fuel. Similarly, the Indians required wood lots, and much of
the Indian Hill area was so classified. The nearby land now belonging to Amos J. Amaral, for
example, was once all Indian wood lots.” VG 12-12-1969

Peculiar things we do in the MV Woods

- Clear understory for ticks

- Plant non-natives - Rhododendrons, conifers etc - state forest, wind breaks,
diversity, screening, to stop use of trails

- Savannas

- Fire

- grazing



Wendy Breiby. 2004. The Mature Woodlands of Martha’s Vineyard, Naushon, Nantucket and
Tuckernuck Islands, Massachusetts. Honor’s Thesis, University of Massachusetts. Amherst.

Confusion between primary and old-growth woodlands and in definitions of ancient vs mature
woodlands. But chose sites across W Moraine that were continuous woodlands in 1848, 1938, and 1993
and had bigger, older trees. Those without too much evidence of human history, mound and pit topo,
late successional, structural diversity, varying ages = ancient and those with sprout and more open-
grown trees, signs of disturbance = mature. Discussion focus on the unique characteristics of the
woodlands and whether “these woodlands can be defined as eastern primary or old growth forest.”

No reference to MCSF paper or any others by Motzkin or Foster, which clarify these issues and indicate
that MCSF is all primary. Cite Cogbill on Wachusett Mt. Does talk of “coppice stools”.

Seven large mature patches within least fragmented and rel. undeveloped areas of moraine {except

Spring Point) form Menemsha to Cedar tree Neck. Harrls Kloss Ganz Seven Gates Corp, Woods and
Polly Hill. o

Bird data. Three veg plots per bird plot, plus Cruz-all plot; ages at breast height; core woody debris
(future report); soils

Talks about an additional publication that will get at management objectives, land-use history and
recommendations.

Near Whiting Hill one “ancient” site had old fence and a stonewall so likely sheep corralled. In “mature”
evidence of “coppiced” trees (sic — she takes any sprouting to indicate coppicing, which is a land use and
management approach not just cutting) and a few possible “wolf” trees.

So, many sites are primary and some may be OG — need more land use history to clarify.

Naushon — lowest diversity — 6.2 spp per plot average vs 12.7-19.8, due to beech. MV ancient had
greatest but Whiting Hill had plots with >50 (Ilkely due to plantmg by Shaler) Tuckernuck high due to

open woods. Naushon distinct with most of canopy in subcanopy dense beech (extreme dominant
oak).

i

Oldest Medlan tree age - —U1460+ Tupelo on MV Mature; 178+ chkory in MV Ancient; 181+ beech in
Naushon 165+ Black Oak on Tsckernuck 151+ Black Oak in Coskata Woods on ACK.

Oldest large diameter trees — 87 6 cm 246+ White Oak in MV Mature; 71.1 cm - 243+ Ted Oak at Seven

Gates; 41.9cm —222+ Naushon 21 6 cm — 200+ Black Oak Tuckernuck; 34.4 cm — 128+ yrs Black Oak —
Coskata.

Tries to compare with DEM definition — component >than 50% of maximum longevity of spp.



All forests were uneven aged; majority of trees in smaller sizes. Similar BA —19-24 m2/ha.

Much regeneration. Greatest diversity of regen at MV ancient and mature — not as isolated, wetlands
near by.

Platitudes on management. Want to write for landowners and get landowners together to talk about
conservation and management. Need work on strategy and ecology and to preserve these

Bird lists of spp.
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America's Natural Places: East and Northeast

Davip H. SMmiTH Preserve anD Fire TRAIL

Q n Martha's Vineyard and Nantucker, there iy an ecosystem that is extraordinarily

rare with only @ few other small examples in existence worldwide. The coustal .

sandplain ecosystem in the David M. Smich Preserve on Marthas Vingyard is the mast- Yo% >

substandal of its kind on the istand. Located in Edgartown, thit $30-acre Proserve fea- TeSt

tures coastal grasstands and heathlands as well as the rare plants and animals that call [

this beautiful ecosystem home. The preserve is also known for its fire trail that educates

visitors about the importance of prescribed burnings to restore and protect this threat-

ened natural area. [t is estimated that 8O percent 10 90 percent of the world’s coastal a c
\5

sandplain ecosysten is located on Massachusetrs islands.

The coustal sundplain ecosystem includes sandplain grasstand natursl communities. /,—;:'//
A sandplain grassland is a dar area comprised of native grasses and shrubs and is main- -

tained by periodic hurning. These grasslands were formed from melting glaciers many
thowsands of years ago when the glaciers dropped their sand, and the sereams from the
melting warer formed sundy plains. The deep sand deposits beneath the grassland allow
water o percolate down quickly. Due to this high sand content of the soil, water and
nutrients drain away easily, creating a climate that is perhaps prone w drought bur also
creating this very rare natural community, Wildflowers such a» bluets, false indigo, usters,
and field pussytoes often grow in this area. Coastal heathlands have grasses and some of
these flowers as well, but they also conrain shrubs such as hlueberry, bayberry, huckle-
berry, and pasture rose. Rare animals such as the shor-eared owl, northern harrier hawk,
endangered math species, hairy woodpeckers, and the grasshopper sparrow have recently
made 2 comeback ro Martha's Vineyard due to fire management.

Very little of this remarkable ecosystem exists in the world due o residential and
commercial development. What does remain has been overwhelmed by nonnative spe-
ctes because of the lack of periodic burning to keep the prairielike coastal landscape open.

Until recentdy, wildfires and burning huave been discouraged. because the fire would gt

wo ¢lose o homes and businesses. The pitch pinefscrub ook forests have dominared the

vegetation in the ecosystem, threatening to eradicate the plants that are characreristic

of this ecasystem. The Nature Conservaney has worked with other partners w conduct

sufe and effective bumings 1 restore the coastal sandplains ac David HL Smith Presecve. e ;\q
There are plans in place for the future o build a research faciliny at the preserve where @x £5 G;L(C“\ TOCt
further study of this rre ecos

em will take place in order to develop further strategies
cal sandplaims,

Restornyr the narive grasstand and woodlund habitars ac David H. Smith Dresene
continue as other progress is made to protece sundplain locations on Marthas Vineyard.
Katama Plams Preserve 15 the largest parcel of sandplain grasstands on the island and 15
abso located in Edgartown. It is elosed to the public because of its highly sensitive babirar,
The areu is smull—only 192 acres—but every acre of this natirl community that con be
protected is eritical. The Morine Biology Luberatory and the Natyre Conservaney are in
the mudst of @ five-year plan 1 restore the sandplain ecosystem at Bumford Dreserve on
Herring Creck Farm. Once used for agriculwurol activities, Baford Preserve is being re-
stored te its native state as a sandplain grossland and heathland. Because rich agriculwral
soils differ substantially from the dry soils of a sandplain, adjusting the sail composition
s necessary to support the vegetation that prefers the infertile sails and o discourage
the growth of plants that thrive in fertile soils

to restore and protect the ¢

Because Bamtord Presenve connects w
the Katama Plains Dreserve, restoration of Bamford will safeguard a large tracv of coastal
sandplain grassland and heathlond on Marthas Vineyard.

Further Reading

Dunwiddie, Peter. Martha’s Vineyard Landscapes: The Natae of Change. Vineyurd Haven,
MA: Vineyaed Conservation Society, 1994,

Mader, Svlvia S, Martha's Vinesard Nawere Guide. Green Bav, W Mader Enterprises, 1933,
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MV Veg Literature Notes

Using soil 13C to detect the historic presence of schizachyrium scoparium (little bluestem)
grasslands on Martha's vineyard. GG Peterson... - Restoration ecology, 2003 —

Abstract We used differences in soil carbon 8'°C values between forested sites and grasslands
dominated by the C, grass Schizachyrium scoparium (little bluestem) to detect the presence of
former grasslands in the historical landscape of the coastal sand plain of Martha's Vineyard,
Massachusetts, U.S.A. Soil 5'°C was measured at (1) sites with long-term forest or grassland
vegetation and (2) sites with known histories where forest vegetation invaded grassland and
where forest converted to grassland. The 5'>C of soil under long-term grassland was —24.1%o. at 0
to 2 cm depth and —23.4%o at 2 to 10 cm and was enriched by 3.4%. and 2.8%. compared with soil
under long-term forest. In forests that invaded grassiands dominated by S. scoparium, soil 5'C
decreased as C derived from trees replaced C from S. scoparium. This decline occurred faster in
surface soils and in the light soil organic matter fraction than in the mineral soil. In forests that
converted to grasslands, soil 5°C increased and the rate of increase was similar in surface and
mineral soil and in the different soil organic matter fractions. Rates of change indicated that soil
5'3C could be used to detect changes in vegetation involving the presence or absence of S.
scoparium during the last 150 years. Application of this model to a potential grassland restoration
site on Martha's Vineyard where the landscape history was not known indicated that the site was

useful for detecting the presence of historic S. scoparium grasslands but only in the period well

Npreviously unoccupied by S. scoparium during this time. The 5'°C of surface mineral soil can be

after European settlement of these coastal sand plain landscapes.

Abstract

Aim The influence of physiographic and historical factors on species richness of native and non-
native vascular plants on 22 coastal islands was examined.

Location Islands off the coast of north-eastern USA and south-eastern Canada between 41°
and 45° N latitude were studied. Island size ranges from 3 to 26,668 ha. All islands were
deglaciated between 15,000 and 11,000 yr BP; all but the four New Brunswick islands were
attached to the mainland until rising sea level isolated them between 14,000 and 3800 yr BP.
Methods Island species richness was determined from floras compiled or revised since 1969.
Simple and multiple regression and rank correlation analysis were employed to assess the
relative influence of independent variables on species richness. Potential predictors included
island area, latitude, elevation, distance from the mainland, distance from the nearest larger
island, number of soil types, years since isolation, years since deglaciation, and human
population density.

Factors influencing vascular plant diversity on 22 islands off the coast of eastern North America
[ RT McMaster - Journal of biogeography, 2005 —

Results Native vascular plant species richness for the 22 islands in this study is influenced most
strongly by island area, latitude, and distance from the nearest larger island; richness increases
with island area, but decreases with latitude and distance from the nearest larger island as
hypothesized. That a similar model employing distance from the mainland does not meet the
critical value of P confirms the importance of the stepping-stone effect. Habitat diversity as

| measured by number of soil types is also an important predictor of native plant species richness,

i but at least half of its influence can be atiributed to island area, with which it is correlated. Two
historical factors, years since deglaciation and years since isolation, also appear to be highly
correlated with native species richness, but their influence cannot be separated from that of
latitude for the present sample size. Non-native vascular plant species richness is influenced
primarily by island area and present-day human population density, although human population
density may be a surrogate for the cumulative effect of several centuries of anthropogenic




impacts related to agriculture, hunting, fishing, whaling, tourism, and residential development.
Very high densities of ground-nesting pelagic birds may account for the high percentage of non-
native species on several small northern islands.

Main conclusions Many of the principles of island biogeography that have been applied to
oceanic islands apply equally to the 22 islands in this study. Native vascular plant species
richness for these islands is strongly influenced by physiographic factors. Influence of two
historical factors, years since deglaciation and years since isolation, cannot be assessed with the
present sample size. Non-native vascuiar plant species richness is influenced by island area as
well as by human population density; human population density may be a surrogate for other
anthropogenic impacts.

Interpreting and conserving the openland habitats of coastal New England: insights from
landscape history. DR Foster... - Forest Ecology and Management, 2003 —
Abstract

Maintenance and restoration of grasslands, heathlands, and shrublands are high priorities for
conservation due to their diversity of uncommon species and assemblages and their ongoing
decline resulting from invasion by shrubs and trees. Much of the literature and management
concerning openlands emphasizes burning to control woody growth, based on the interpretation
that these habitats and their species assemblages were widespread during the pre-European
period as a consequence of natural disturbance and Native American land use. By focusing on
the coastal region of New England—New York, which harbors excellent examples of these
habitats, is characterized by many natural disturbances (e.g. hurricanes, fire, salt spray), and
supported relatively dense Native American populations, we assess the paleoecological,
archaeological, historical, and modern ecological evidence supporting this perspective.

We conclude that: (1) pre-European uplands, including coastal areas, were predominantly
forested and that openland habitats were uncommon because natural and human disturbance
was infrequent and local; (2) extensive openland vegetation developed only with widespread
European forest clearance and land use; (3) assemblages occupying grasslands, shrublands,
and heathlands apparently have no lengthy history and are comprised of species that combined
opportunistically over recent centuries; (4) the decline of grasslands, heathlands, and shrublands
is a century-old phenomena related to a decline in agricultural land use, especially grazing,
mowing, plowing and burning; (5) effectively all conservation areas supporting these openland
assemblages experienced intensive historical land use; and (6) the modern distribution,
composition, and structure of these habitats are largely determined by European land use.

Recognition that openland assemblages have cultural origins does not diminish the biological,
cultural, or aesthetic value of these habitats. However, it does suggest that grasslands,
heathlands and shrublands may be best managed using a combination of approaches that
replicate the effects of historical land use. Conservationists should recognize that most of these
landscapes have cultural origins and are inherently dynamic; that some vegetation structures and
communities cannot be maintained continuously on a given site; and that management is most
effective when based on historical and ecological studies leading to clearly defined objectives and
rigorous long-term measurement and re-evaluation.

The fate of alien conifers in long-term plantings in the USA

SG Mortenson... - Diversity and distributions, 2006 For more than 100 years, non-native conifers
have been introduced into habitats in the USA that already support native conifers. These
introductions have yielded few naturalizations and even less evidence of invasions. We
investigated the specific fates of nine non-native conifers in an array of introduction sites across
the USA (Priest River, Idaho, Wind River, Washington, Cedar Creek, Minnesota, and Nantucket
Is. and Martha's Vineyard, Massachusetts) through tree-ring analyses, comparisons of growth
with adjacent native conifer populations, and surveys for regeneration and spread. Most of the
original non-native tree plantings have died (e.g. Abies veitchii, Pinus densiflora, and Pinus
halepensis at Wind River, WA); a few have survived but display low vigour and are not
regenerating (e.g. Larix decidua, Pinus mugo, and Picea abies stands at Priest River, ID). Pinus




sylvestris recruitment is apparent at all sites examined. Pinus thunbergii appears to be invasive

on Nantucket Is., although the native Bursaphelenchus xylophilus (pinewood nematode) causes
high mortality in mature trees. Non-native Pinus spp. at the Eddy Arboretum, California and Pack
Forest, Washington also experienced high mortality. Dendroclimatic analyses revealed no
difference in the effect of climate on the annual growth of native and non-native conifers.
Plantations of introduced conifers in the south-eastern USA have died en masse (e.g. Harrison
Experimental Forest, Mississippi, Olustee Arboretum, Florida). Such widespread extirpations are
in sharp contrast to the fate of native conifers in adjacent stands as well as the multiple cases of
large-scale conifer invasions in the Southern Hemisphere. Given the diversity of alien plant
species that have invaded the USA, the circumstances surrounding the lack of persistence of
introduced conifers becomes an important line of inquiry for understanding the factors and
circumstances that facilitate or thwart biological invasions.

Griffiths and Orians 2003

Salt spray possible role in heathland development and location. Examined Solidago nemoralis,
Myrica pensylvanica, Pinus rigida and Quercus spp distribution and response in greenhouse.
Solidago in narrow strip 100-175m from dune crest. Myrica grows within 25 m of crest — not
fimited. Q ilicifolia 175 m away and pine/oak more than 200m. They interpret zonation as causal.

Common heathland forbs grew closer to ocean than successional woody spp. And spp differed in
water status, necrosis and growth response. Solidago peaked closest to water; Myrica also but

further away. Scrub oak next then oak and pine. (Zonation not causation).

Quercus consistently lowest xylem pressure. Quercus rubra also had severe necrosis., but
Solidago and pine also did. T

Salt spray accurﬁulation on plants — correlated with lowered predawn xylem pressure potential,
increased necrosis and short size. Spray may also limit growth of pine (invasive tree species).

Salt spray may exclude or slow succession of woody spp.

They do acknowledge land use a possible structuring factor but probably not important at fine
scale examined here.

Chase and Rothley 2007 — Suitable sites for sandplain grasslands/heathlands
Habitats on MV for unusual, rare and endangered spp. Used existing land cover patterns to train
hierarchical tree classifier to model 10 biogeoclimatic and positional variables to predict suitable

sites for establishment.

Many potential grassland sites are current ag lands, residential development,. Mowed grasslands,
commercial development. Could increase area by 67%, buffer areas, join areas.

Many heathland possibilities have ag, residential and later successional forest like maritime
forests and pitch pine.. Could increase heathland area by 25% and increase patch size.



Could use historic records to identify sites or models like this one.

Ecosystems occur primarily on exposed sites and near Native American settlements prior to
Euro-American land clearing.. Increased dramatlmmmce through historical
period.. Have decreased due to development, abandonment of traditional ag and fire
suppression.

Schizachyrium, Deschampsia and Danthonia. Heathlands — near ocean with influence of
%offshore winds and salt spray — Arctostaphylos, Hudsonia, Vaccinium, Gaylussaccia, Myrica.

g MV Grasslands — on excessively well-drained soils in fire-prone areas; dominated by

Used bioclimatic factors and included x-y position to account for spatial distribution (near water)
to account for land use. Soil wetness (from elevation), Soil perm and organic matter from soil
map (?), salt spray-distance from water including salt ponds; flm based on amt of
non-combustible land adjacent (water); frost map — based on expert knowledgeand topo and
Soak distribution.

Factor importance — discarded soil wetness and aspect; x position (24%), y position (20%),
elevation (8%), frost frequency (6%), soil percent organic (4%), fire, soil perm, spray.

Most sites good for G and H were ag or residential. For H many also maritime forest. These
should be both the best sites and the ones easiest to maintain.

If LU and disturbance are the main factors (Foster and Motzkin) 1 then expect model will work
poorer. But know that graminoids were common on S shore pnor rto European arrival — so places
where G and H occur are either where they have been for a long time and or are easiest to
manage. Thus should be expanded there. Not necessarily causal. Locational factors important
but correlated with bioclimatic.

Mortenson and Mack 2006 -- Alien conifers

Little evidence of invasion, few naturalizations. Most did not persist. Priest R ID, Wind R WA,
Cedar Creek MN, ACK, MV.

regenerating at MFCSF — up to 46 m from side of plot. Ps trees significantly larger
than Picea glauca despite younger. P sylvestris recruiting at all sites — at MV many dead
branches and many with heavy infestation(Sf Diplodia pinea.) Ps recruits under highest light.
Same growth as P rigida. . South Beach one Pmus Thubergu populatlon
30% of growth variation in Pinus at MFCSF explained by climate — PDSI — but no other spp. PAR
under P sylvestris high at MFCSF T

P thunbergii invasive at ACK but native nematode causing mortality — Bursaphelenchus
xylophilus. Pt growing around periphery of ACK, spreading in maritime shrublands. Also form
ornamentals in yards. Adults heavily parasitized. Few native colonize under the adults — Carex
and Rhus radicans. Pt unrestricted by light in regen. Can threaten natives by competitive
exclusion and high litter production.



Conifers — low seed mass, young age of reproduction, and large seed crops frequently.

Time lag is spread in S Hemisphere conifer invasions. Same at ACK — Pt planted in 1890s, three
generations by 1930.

In general seems unlikely that conifers will become invasive with rare exceptions. Many native
pests and parasites though not major cause of failure. Probably not mycorrhizae limited as native
conifers have them. Possible founder effect — do well where most abundantly planted.

e —

Not fully understood — as many species, sites, climates etc.
McMaster 2005 Vascular plant diversity islands off East Coast

Island area, latitude and distance for nearest larger island; not distance from mainland — stepping
stone hypothesis; yrs since deglaciation and yrs since isolation also important but not able to
differentiate form latitude. Nonnatives influenced by size mostly and current human population,
which may be a surrogate for history of settlement.

ME islands — bedrock and some high elevations so peaks were left as islands when postglacial
submergence — have risen since; then lowstand of 60M at 11 400 BP and S0 many reconnected.

Assumes that all islands lost spp once islands — loss of area; decline in habitat diversity; and
reductions in immigration. Expect that further frag and alteration/destruction of habitat left to
other losses.

Dunwiddie — most coastal heathlands on ACk not present before Euroeapn settlement. Many spp
associated with heathlands not found elsewhere on the island. PPlne present in early Holocene

may have been absent by 19" C. Intentionally relntroduced
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Bird nesting important for non-natives on ME small islands.
3000 BP — Naushon, Penikese, Cuttyhunk connected to mainland by narrow peninsula.
Need to track coastal history and use that to infer.

May get high levels of immigration/extinction today that mask historuical patterns — Penikese
turnover of 53-61% over three surveys (!). May not be typical.

High mortality of many invasives at many sites.. No difference in climate response from natives.
Neill et al. 2007. Historical influences on MV veg and soils.
Only 5 plots per type.

Compared dominant 7 veg types on outwash — pine plantations on tilled and untilled; scrub oak,
tree oak, burned tree oak and sandplain grassiands. Broad overlap in spp composition. Few non
natives. Whereas ag grasslands had high richness and many invasives — Plantago, Holcus
Daucsu, . Woodlands, shrub and grasslands had similar soils but ag grasslands had higher pH,
Ca and Mg and N nitrification.




So, no major barriers to conversion among these. But nonnative spp and soils may provide

create good sandplain communities with no impact on nonnatives. Nontilled plantations best
candidates for this. Need to balance sandplain grassland with rare Leps need for oak woodland
and shrubland.

Disturbance dependent and early successional habitats are declining — regional conservation
concern.. Sandplain grasslands etc. regional priority. Expanded during land clearance. Can
persist through management or restoration and expansion of these habitats. From existing
woodlands or ag grasslands. Not clear what impact soil fertility plays.

Sites from High School to EGP and throughout Pohogonot. Coupel of sites on TGP on northeast
side.

Ag grasslands — lower richness of natives than sgndplain grasslands. Tilled plantations had more
but not statistically sig nonnatives. R

Broad overlap in composition — e.g., Myrica penn, grass, carex pen, cherry, scrub oak, and
poison ivy in all seven and trailing arbutus, Gaultheria, huckleberry, bracken, white oak, Quercus
prinoides, black oak, vacc angust, vacc corymbosum, V pallidum occure d in 6/7.

Sandplain grasslands most similar in plant communities to previously tilled pine plantations and
ag grasslands. TS

Recent prescribed burning == no major impact on composition.
Sandplain grasslands more spp primarily due to increase grasses and forbs.

Lezberg et al. 2006 — mechanical land clearing for early succ grassland and shrub did not
eliminate woodland spp but did add forbs and grasses.

Peterson and Neill 2003 Little Bluestem C-13

Sites with long term grassland was enriched by 2.8 — 3.4 % in C-13 at 0-2 and 2-10cm depth
compared to forest. As trees invade it rapidly drops especially in surface soils. Could detect
presence of grassland for 150 years in the mineral layer but only 25 years in the organic. SO can
detect grassland after 1850 and has high spatial resolution. Only C-4 plants. Cannot detect
other grasses or bluestem > 1850.

On MV grassland restoration site showed that site was not previously occupied by grassland in
last 150 years.

2 sites dominated by forest (Smith Forest — TNC) , 2 by grassland (Katama), 2 former grass now
forest (North Triangle)and 2 forest converted to grass (Kohlberg Meadow and Correlus firebreak)
and unknown on Maiden Lane.

With grassland conversion on ly took 2 years to look like a grassland. Grass to forest change
much slower.



“The absence of evidence for historical grassland at a site available for grassland and shrubland
restoration raises interesting questions about the goal of vegetation manipulations for

conservation of rare and declining species. Our results suggest that creating a S. scoparium
grassland or S. scoparium-containing grassland-shrubland on this site may not be a restoration of /
former vegetation cover but a recreation on this site of vegetation that was formerly more
common in other locations.”





