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Forest Health Update for the Roosevelt-Vanderbilt NHS: 2007 - 2022
The Northeast Temperate 
Network (NETN) forest health 
monitoring crew has been visiting 
the 40 NETN forest plots in the 
Roosevelt-Vanderbilt NHS (ROVA) 
for 15 years on an alternating 
4-year cycle. This brief is a 
summary of forest health analysis 
with focus on tree regeneration 
and recruitment, deer population 

impacts, invasive plants and 
insects, tree species composition 
and condition, and tree mortality. 
Findings show that ROVA 
forests are regionally unique 
and complex, with ecological 
importance that extends well 
beyond park boundaries. But 
continued impacts from deer, 
invasive pests, and a lack of 

enough tree regeneration pose 
significant concerns to their 
future. 
The following is a further 
summary of the most recent 
findings, as wells as a series of 
park maps that visually display 
forest health monitoring data. 
Please contact NETN staff with 
any questions.

Summary of ROVA Forest Health 
Tree Regeneration and Deer 
An abundant regeneration 
layer containing tree 
seedlings and saplings of 
varying sizes and composed 
of species found in the 
canopy is an important 
component of a healthy, 
stable forest. When forests 
lack sufficient regeneration, 
or the species composition in 

the regeneration layer does 
not match that of the canopy, 
we call this a “regeneration 
debt”. In its most severe form, 
there is a complete lack of 
regeneration which, if allowed 
to persist , can ultimately lead 
to forest loss.
Compositional mismatch 
between the species in the 
regeneration layer and the 

K E Y 
F I N D I N G S

•	 As with several other parks 
in the Network , the forests in 
ROVA are in peril of failure 
over time .  

•	 Park forests are regionally 
unique, with high diversity, 
older trees, and complex 
structure, whose ecological 
importance extends beyond 
park boundaries. 
 

•	 Major concerns stem from 
widespread impacts of 
chronic deer overabundance, 
including reduced tree 
regeneration and loss in 
understory diversity.  

•	 The combined impacts of 
pest-induced tree mortality 
and regeneration failure 
pose signif icant concerns to 
the future of ROVA’s forests. 
These impacts are likely to 
be exacerbated by climate 
change.  

•	 Without intervention, forests 
in ROVA will continue to 
degrade, resulting in loss 
of forest diversity, both 
in the canopy and in the 
understory, and eventual loss 
in forest cover. 

I N V E N T O R Y  &  M O N I T O R I N G  D I V I S I O N

Northeast Temperate Network
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canopy is another type of 
regeneration debt that can 
be problematic if the species 
in the regeneration layer are 
invasive, like Norway maple, 
or suboptimal, including pest/
disease prone species such as 
ash. 
Forests in ROVA are 
experiencing significant 
regeneration debt. While all 
but four plots have some native 
canopy-forming regeneration 
present across a range of 
size classes (Maps 1 & 2), the 
primary needs of regeneration 
abundance, namely seedling 
density, sapling density 
and stocking index, have all 
declined significantly over 
time. In the 2022 survey, only 
16 out of 40 plots met the 
target of 0.25 seedlings/m2 
(~1,000 stems/acre), and no 
plots met the targets of 0.14 
saplings/m2 (550 saplings/
acre) and a stocking index of 
100 (Map 5). Note that these 
targets were established as 
part of a regional regeneration 
study. The species composition 
of the regeneration layer is 

also concerning. Even though  
the native and robust sugar 
maple is the most abundant 
species in the regeneration 
layer and the canopy, the next 
most abundant species are 
problematic for numerous 
reasons. These species include 
Norway maple, white ash, 
hophornbeam, and American 
beech (Map 3). Norway maple 
is an exotic invasive tree 
species. White ash is 
unlikely to recruit 
into the canopy 
because the 
emerald ash borer 
usually kills it 
before it can 
reach. It is now 
considered 
a subcanopy 
species, like 
hophornbeam, 
which are short-
stature trees 
that rarely reach beyond the 
subcanopy layer of a forest. 
The recent invasion of beech 
leaf disease (BLD), which 
causes severe mortality of 
seedling and sapling-sized 

beech and was first detected 
by NETN in VAMA in 2022, will 
likely cause declines in beech 
regeneration over time as the 
disease spreads. Outside of 
sugar maple, species dominant 
in the canopy, including oak 
and hemlock, are rare in the 
regeneration layer (Map 4). 
Impacts from overabundant 

deer continue to 
be observed 
throughout ROVA, 
and are most 

severe in HOFR and 
sections of VAMA. 
All but one out of 40 
plots rated high or 

very high for 
deer browse 
impacts in the 
most recent 
survey (Map 6). 

The combined 
impacts of pest-

induced tree mortality and 
regeneration failure pose 
significant threats to the 
future of ROVA’s forests, and 
will only be exacerbated by 
increasing storm damage and 
resulting canopy loss due 

Low regeneration rates are being observed in many forest health plots (Plot 32 pictured) in the park.

White-tailed deer continue 
to have high impacts 
throughout the park.

https://irma.nps.gov/DataStore/DownloadFile/566898
https://irma.nps.gov/DataStore/DownloadFile/566898
https://irma.nps.gov/DataStore/DownloadFile/588257
https://irma.nps.gov/DataStore/DownloadFile/560583
https://irma.nps.gov/DataStore/DownloadFile/560583
https://irma.nps.gov/DataStore/DownloadFile/676803
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to climate change. Lowering 
deer densities, either through 
culling or exclusion through 
fencing, is needed while there 
is still a chance for forests to 
recover. This is particularly 
important in areas of ROVA 
where tree mortality is highest , 
including areas near plots 4 
(HOFR), 14 (VAMA), and 17 
Roosevelt Farm and Forest 
(ROFF), where considerable 
ash mortality has recently 
happened and exceptionally 
low regeneration rates occur. 
These are significant issues that 
will require considerable effort 
and resources to implement. 
However, without intervention, 
forests in ROVA will continue 
to degrade, resulting in loss 
of forest diversity, both in the 
canopy and in the understory, 
and eventual loss in forest cover. 

Invasive Plant Species 
Invasive plant cover varies 
across park units in ROVA, with 
the highest and most diverse 
cover in VAMA and least cover in 
the ROFF unit (Maps 7 & 8). The 
most common invasive species 
across the park units are garlic 
mustard, Asian bittersweet, 
Japanese barberry, burning-bush, 
Norway maple, and multiflora 
rose (Map 8). Invasive woody 
species are of particular concern 
to forest health in ROVA, as 
these species can expand rapidly 
in response to canopy gaps, 
tend to persist once established, 
and can suppress native tree 
regeneration and understory 
diversity. 
While Japanese stiltgrass percent 
cover and plot frequency have 
remained fairly stable over time, 
this species is capable of rapid 
expansion, particularly if deer 
impacts increase. Japanese 
stiltgrass is most abundant in 
plots in HOFR and VAMA and 
is only present at low levels 
in ROFF. We encourage park 
managers to keep Japanese 
stiltgrass from invading new 
areas and from expanding 

in areas where abundance 
is currently low. In addition 
to treating with herbicide, 
installing boot scrapers at 
trail heads to keep hikers from 
transporting seeds, and cleaning 
off maintenance equipment 
between units may help reduce 
the spread of Japanese stiltgrass. 

Forest Structure & Composition  
The canopy in ROVA is diverse 
both within and among forest 
plots (Map 4), and stand-level 
tree diversity is demonstrably 
greater in ROVA than forests 
in the surrounding area. 
Park forests also have 
considerably more 
complex older forest 
structure, such as 
large trees and 
snags and coarse 
woody debris, than 
surrounding 
unprotected 
forests. Tree 
cores collected near forest plots 
in ROVA indicate that several 
stands, particularly in VAMA 
and ROFF units, are relatively 
old. Plots 7, 24, 36, and 40 have 
white oak trees that originated 
between 1818 and 1864. Plot 40 
has several chestnut oaks that 
originated between 1833 and 
1843. Taken together, the long 
history of protection in ROVA 

has resulted in remarkably older 
and diverse forests that are 
otherwise rare in the region, 
and their continued protection 
and management is important 
beyond the boundaries of the 
park. That said, a number of 
stressors, including exotic pests/
pathogens and overabundant 
deer, threaten the unique nature 
and condition of the forests in 
ROVA. 
Ash, in particular, experienced 
severe mortality in the most 
recent cycle due largely to 
emerald ash borer (Map 9). 

The red pine plantations 
also experienced severe 

mortality in the most 
recent cycle. Given 

that nearly all red pines 
that were alive in the first 

cycle have now died, this 
mortality is likely due 
to red pine scale rather 
than stem exclusion/

natural forest dynamics. While 
hemlock continues to persist 
in the canopy despite the 
presence of hemlock woolly 
adelgid and elongate hemlock 
scale, stem density and basal 
area have declined over time. 
Unfortunately, this pattern is 
expected to continue as winters 
become milder allowing HWA 
populations to build up higher 

Emerald ash borer

Garlic mustard and Japanese stiltgrass abound in some plots (23 pictured).

https://www.nps.gov/articles/national-park-forests-more-than-a-pretty-picture.htm
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population densities and cause 
greater hemlock mortality.

The tree species that gained 
stem density over time were 
black birch, hickory, American 
beech, and some subcanopy 
species. Given the recent 
detection of beech leaf disease 
in ROVA (Map 9), recruitment 
of beech may be reduced over 
time. If these mortality and 
recruitment patterns continue, 
we expect the canopy in ROVA 
to become less diverse and 
more sugar maple and black 
birch dominated over time.

For more information 
The NETN website is chock full 
of information related to park 

forest health as well as all the 
other long-term monitoring 
programs. Like all of NETN’s 
parks, ROVA has its own web 
page providing a convenient 
one-stop shopping place for all 
things ROVA-related.

The recently launched Resilient 
Forests Initiative contains many 
useful resources and insights 
about the current and future 
efforts to help regional national 
parks manage forest health 
challenges by raising awareness 
of threats and fostering  
collaboration. 

Complex forest structure, like snags and coarse woody debris, are ecologically important features found in the 
forests of the park. This tip-up mound (plot 22) could be used as a nesting site for Winter Wrens and provide refugia 
for some native plants and tree seedlings.

https://www.nps.gov/im/netn/index.htm
https://www.nps.gov/im/netn/rova.htm
https://www.nps.gov/im/netn/rova.htm
https://www.nps.gov/articles/series.htm?id=B9C6B751-A7E3-F246-5628389A0B80A4F7
https://www.nps.gov/articles/series.htm?id=B9C6B751-A7E3-F246-5628389A0B80A4F7


N E T N  |  J A N U A R Y  2 0 2 3

5

P
A

R
K

 M
O

N
IT

O
R

IN
G

 M
A

P
S

M
A

P
 1: TR

E
E

 R
E

G
E

N
E

R
ATIO

N
: M

O
N

ITO
R

IN
G

 C
YC

LE

Tren
d

s in
 tree reg

en
eratio

n
, in

clu
d

in
g

 seed
lin

g
s an

d
 sap

lin
g

s, in
 fo

rest p
lo

ts sam
p

led
 fro

m
 2

0
0

7
-2

0
2

2
. 

Plo
ts are sam

p
led

 in
 an

 altern
atin

g
 p

an
el, w

ith
 p

lo
ts 1

-2
0

 sam
p

led
 in

 2
0

0
7

, 2
0

1
1

, 2
0

1
5

, an
d

 2
0

1
9

, an
d 

p
lo

ts 2
1

-4
0

 sam
p

led
 in

 2
0

0
9

, 2
0

1
3

, 2
0

1
7

, an
d

 2
0

2
2

. D
en

sities ran
g

e fro
m

 0
 to

 2
.4

 stem
s/m

2
 an

d
 o

n
ly 

in
clu

d
e n

ative can
o

p
y-fo

rm
in

g
 sp

ecies.



R O O S E V E L T - V A N D E R B I L T  N H S  -  F O R E S T  H E A L T H  U P D A T E 

6

M
A

P
 2

: TR
E

E
 R

E
G

E
N

E
R

ATIO
N

: S
IZ

E
 C

L
A

S
S

P
A

R
K

 M
O

N
IT

O
R

IN
G

 M
A

P
S

Tren
d

s in
 tree reg

en
eratio

n
 stem

 d
en

sities b
y size class in

 fo
rest p

lo
ts fro

m
 th

e m
o

st recen
t su

rvey cycle (2
0

1
9 

an
d

 2
0

2
2

). Plo
ts are sam

p
led

 in
 an

 altern
atin

g
 p

an
el, w

ith
 p

lo
ts 1

-2
0

 sam
p

led
 in

 2
0

1
9

, an
d

 p
lo

ts 2
1

-4
0 

sam
p

led
 in

 2
0

2
2

. Pie size is p
ro

p
o

rtio
n

al to
 p

lo
t-level reg

en
eratio

n
, an

d
 lo

catio
n

 m
ay b

e sh
ifted

 to
 p

reven
t 

o
verlap

. To
tal d

en
sities ran

g
e fro

m
 0

 to
 2

.1
 stem

s/m
2

 an
d

 o
n

ly in
clu

d
e n

ative can
o

p
y-fo

rm
in

g
 sp

ecies



N E T N  |  J A N U A R Y  2 0 2 3

7

M
A

P
 3

: TR
E

E
 R

E
G

E
N

E
R

ATIO
N

: C
O

M
P

O
S

ITIO
N

P
A

R
K

 M
O

N
IT

O
R

IN
G

 M
A

P
S

Tren
d

s in
 tree reg

en
eratio

n
, in

clu
d

in
g

 seed
lin

g
s an

d
 sap

lin
g

s, b
y sp

ecies g
ro

u
p

 o
b

served
 in

 fo
rest p

lo
ts 

in
 th

e m
o

st recen
t su

rvey cycle (2
0

1
9

 an
d

 2
0

2
2

). Plo
ts are sam

p
led

 in
 an

 altern
atin

g
 p

an
el, w

ith
 p

lo
ts 

1
-2

0
 sam

p
led

 in
 2

0
1

9
 an

d
 p

lo
ts 2

1
-4

0
 sam

p
led

 in
 2

0
2

2
. Pie size is p

ro
p

o
rtio

n
al to

 th
e to

tal p
lo

t-level 
reg

en
eratio

n
 (p

lo
t-level d

en
sity ran

g
e: 0

.0
2

 to
 2

.9
 stem

s/m
2

). Pies m
ay b

e sh
ifted

 fro
m

 actu
al lo

catio
n 

to
 p

reven
t o

verlap
.



R O O S E V E L T - V A N D E R B I L T  N H S  -  F O R E S T  H E A L T H  U P D A T E 

8

N A M  I D  M O L O R E 
o f f i  c i i s  v e n d i c a b o .

M
A

P
 4: TR

E
E

 C
A

N
O

P
Y

: C
O

M
P

O
S

ITIO
N

P
A

R
K

 M
O

N
IT

O
R

IN
G

 M
A

P
S

Tren
d

s in
 live tree b

asal area b
y sp

ecies g
ro

u
p

 fo
r p

lo
ts in

 th
e m

o
st recen

t su
rvey cycle (2

0
1

9
 an

d
 2

0
2

2
). 

Plo
ts are sam

p
led

 in
 an

 altern
atin

g
 p

an
el, w

ith
 p

lo
ts 1

-2
0

 sam
p

led
 in

 2
0

1
9

 an
d

 p
lo

ts 2
1

-4
0

 sam
p

led
 in 

2
0

2
2

. Pie size is p
ro

p
o

rtio
n

al to
 th

e to
tal p

lo
t-level b

asal area (ran
g

e 1
0

.4
 to

 5
5

.8
 m

2
/h

a fo
r a sp

ecies). 
Pies m

ay b
e sh

ifted
 fro

m
 actu

al lo
catio

n
 to

 p
reven

t o
verlap

.



N E T N  |  J A N U A R Y  2 0 2 3

9

M
A

P
 5: TR

E
E

 R
E

G
E

N
E

R
ATIO

N
: S

TO
C

K
IN

G
 IN

D
E

X

P
A

R
K

 M
O

N
IT

O
R

IN
G

 M
A

P
S

Tren
d

s in
 th

e reg
en

eratio
n

 sto
ckin

g
 in

d
ex fo

r th
e m

o
st recen

t su
rvey cycle (2

0
1

9
 &

 2
0

2
2

). Th
is in

d
ex is a 

w
eig

h
ted

 su
m

 o
f seed

lin
g

 an
d

 sap
lin

g
 d

en
sities w

h
ere larg

er seed
lin

g
 size classes g

et h
ig

h
er w

eig
h

ts an
d 

q
u

an
tifies w

h
eth

er cu
rren

t reg
en

eratio
n

 d
en

sities are su
fficien

t to
 resto

ck a fo
rest can

o
p

y. Th
e sto

ckin
g 

in
d

ex o
n

ly in
clu

d
es n

ative can
o

p
y-fo

rm
in

g
 sp

ecies (ran
g

e: 0
-9

1
).



R O O S E V E L T - V A N D E R B I L T  N H S  -  F O R E S T  H E A L T H  U P D A T E 

1 0

M
A

P
 6: D

E
E

R
 B

R
O

W
S

E
 IM

PA
C

TS

P
A

R
K

 M
O

N
IT

O
R

IN
G

 M
A

P
S

Tren
d

s in
 tree reg

en
eratio

n
, in

clu
d

in
g

 seed
lin

g
s an

d
 sap

lin
g

s, in
 fo

rest p
lo

ts sam
p

led
 fro

m
 2

0
0

7
-2

0
2

2
. Plo

ts 
are sam

p
led

 in
 an

 altern
atin

g
 p

an
el, w

ith
 p

lo
ts 1

-2
0

 sam
p

led
 in

 2
0

0
7

, 2
0

1
1

, 2
0

1
5

, an
d

 2
0

1
9

, an
d

 p
lo

ts 2
1

-
4

0
 sam

p
led

 in
 2

0
0

9
, 2

0
1

3
, 2

0
1

7
, an

d
 2

0
2

2
. D

en
sities ran

g
e fro

m
 0

 to
 2

.4
 stem

s/m
2

 an
d

 o
n

ly in
clu

d
e n

ative 
can

o
p

y-fo
rm

in
g

 sp
ecies.



N E T N  |  J A N U A R Y  2 0 2 3

1 1

M
A

P
 7: IN

VA
S

IV
E

S
 %

 C
O

V
E

R
 B

Y
 C

YC
LE

P
A

R
K

 M
O

N
IT

O
R

IN
G

 M
A

P
S

Tren
d

s in
 p

ercen
t co

ver o
f in

vasive sp
ecies o

b
served

 in
 p

lo
ts sam

p
led

 fro
m

 2
0

0
7

-2
0

2
2

. Plo
ts are sam

p
led

 in
 an 

altern
atin

g
 p

an
el, w

ith
 p

lo
ts 1

-2
0

 sam
p

led
 in

 2
0

0
7

, 2
0

1
1

, 2
0

1
5

, an
d

 2
0

1
9

 an
d

 p
lo

ts 2
1

-4
0

 sam
p

led
 in

 2
0

0
9

, 
2

0
1

3
, 2

0
1

7
, an

d
 2

0
2

2
. A

verag
e in

vasive co
ver ran

g
es fro

m
 0

 to
 3

5
.4

%
. 



R O O S E V E L T - V A N D E R B I L T  N H S  -  F O R E S T  H E A L T H  U P D A T E 

1 2

M
A

P
 8

: IN
VA

S
IV

E
S

 %
 C

O
V

E
R

 B
Y

 S
P

E
C

IE
S

P
A

R
K

 M
O

N
IT

O
R

IN
G

 M
A

P
S

Tren
d

s in
 p

ercen
t in

vasive co
ver b

y sp
ecies o

b
served

 in
 q

u
ad

rats fo
r p

lo
ts in

 th
e m

o
st recen

t su
rvey cycle (2

0
1

9
&

 2
0

2
2

). Plo
ts are sam

p
led

 in
 an

 altern
atin

g
 p

an
el, w

ith
 p

lo
ts 1

-2
0

 sam
p

led
 in

 2
0

1
9

, an
d

 p
lo

ts 2
1

-4
0

 sam
p

led 
in

 2
0

2
2

. Pie size is p
ro

p
o

rtio
n

al to
 to

tal in
vasive co

ver (ran
g

e: 0
 to

 3
5

.4
%

), an
d

 lo
catio

n
 m

ay b
e sh

ifted
 to 

p
reven

t o
verlap

.



N E T N  |  J A N U A R Y  2 0 2 3

1 3

M
A

P
 9

: FO
R

E
S

T P
E

S
T/PATH

O
G

E
N

 D
E

TE
C

TIO
N

S

P
A

R
K

 M
O

N
IT

O
R

IN
G

 M
A

P
S

Prio
rity p

est an
d

 p
ath

o
g

en
 d

etectio
n

s in
 fo

rest p
lo

ts sam
p

led
 fro

m
 2

0
1

9
-2

0
2

2
. Plo

ts are sam
p

led
 in

 an 
altern

atin
g

 p
an

el w
ith

 p
lo

ts 1
-2

0
 sam

p
led

 in
 2

0
1

9
 an

d
 p

lo
ts 2

1
-4

0
 sam

p
led

 in
 2

0
2

2
. Plo

ts w
ith

 m
u

ltip
le p

ests 
p

resen
t (e.g

. 3
, 4

, 6
, etc.) h

ave m
u

ltip
le sym

b
o

ls. N
o

te th
at B

LD
 m

ay b
e m

o
re w

id
esp

read
 th

an
 m

ap
 in

d
icates, 

as p
lo

ts 1
-2

0
 w

ere sam
p

led
 p

rio
r to

 th
e first d

etectio
n

 in
 2

0
2

2
.



R O O S E V E L T - V A N D E R B I L T  N H S  -  F O R E S T  H E A L T H  U P D A T E 

1 4

M
A

P
 10

: C
A

N
O

P
Y

 C
O

V
E

R
 B

Y
 C

YC
LE

P
A

R
K

 M
O

N
IT

O
R

IN
G

 M
A

P
S

Tren
d

s in
 tree can

o
p

y co
ver in

 fo
rest p

lo
ts sam

p
led

 fro
m

 2
0

0
7

-2
0

2
2

. Plo
ts are sam

p
led

 in
 an

 altern
atin

g 
p

an
el, w

ith
 p

lo
ts 1

-2
0

 sam
p

led
 in

 2
0

0
7

, 2
0

1
1

, 2
0

1
5

, an
d

 2
0

1
9

, an
d

 p
lo

ts 2
1

-4
0

 sam
p

led
 in

 2
0

0
9

, 
2

0
1

3
, 2

0
1

7
, an

d
 2

0
2

2
. C

an
o

p
y co

ver ran
g

es fro
m

 1
0

 - 2
5

%
 to

 >
 7

5
%



N E T N  |  J A N U A R Y  2 0 2 3

1 5

NETN FOREST HEALTH MONITORING STAFF
The NETN forest health monitoring crew is made up of a dedicated group of seasonal technicians (with 
support from the Schoodic Institute). It is lead by NETN biological technician Camilla Seirup. Protocol 
lead is NETN plant ecologist Kate Miller, who also analyzed the data and created the maps in this brief. 

Kate Miller             kathryn_miller@nps.gov
Plant Ecologist - Forest Health Protocol Lead

Camilla Seirup	    camilla_seirup@nps.gov
Biological Technician - Crew Leader

Aaron Weed	     aaron_weed@nps.gov
NETN Program Manager

Adam Kozlowski   adam_kozlowski@nps.gov
Data Manager

Ed Sharron	  ed_sharron@nps.gov
Science Communication Specialist

Acadia NP • Appalachian NST • Boston Harbor Islands NRA • Marsh-Billings-Rockefeller NHP • Minute Man NHP 
 Morristown NHP • Roosevelt-Vanderbilt NHS • Saint-Gaudens NHP • Saugus Iron Works NHS • Saratoga NHP • Weir Farm NHS 

https://www.nps.gov/im/netnwww.facebook.com/nps.netn

https://schoodicinstitute.org/

