Phragmites Danvers

== Phrag t0
=¢—Phrag t1
== Phrag t3

100%

RN
OO O0OO0O0O0Oo0 OO0 o
ADONOMNIT O

Aduanbau4 juadiad

2018
2017
2016
2015
2014
2013
2012
2011
2010
2009
2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998

Salt Marsh Hay Danvers

== Marsh Hay t3

=—&— Marsh Hay t0
== Marsh Hay t1

2018
2017
2016
2015
— 2014
2013
2012
h 2011
2010

2009
2008
2007
2006
2005
H\ 2004
| 2003
2002

2001
2000

1999
1998

\/

/

\
: \

\/

1
\

100%

90%

80%
70%
60%
50%
40%
30%
20%
10%

0%

Aduanbau4 Juadiad

% Phragmites monoculture Danvers

——T0
—-T1
T3

100%

X N X X
o o =) O
co © < I

Aduanbaui4 juadiad

0%

810¢
L10¢
910¢
ST0¢
v10¢
€10¢
(41014
T10¢
0T0¢
600¢
800¢
£00¢
900¢
S00¢
¥00¢
€00¢
¢00¢
T00¢
000¢
6661
8661
L66T
9661
S66T

Year




Average Phragmites Heights, Transect 0, Osram
Sylvania, Danvers 2002-2018
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2002-2013 Long Range Phragmites Study Location: Danvers: Osram Sylvania Now Mass General
Mass Audubon, Salt Marsh Science Project Transect O

Clay Soil under peat

SPECIES

1=Present (D= Dead)

9 Species

?= Late in season identificatic

Year

1

2004 Duff and Essex Aggie 9/21/04 2011 Duff & HRMS 2016 Duff & HRMS
2005 Duff & Essex Aggie 9/26/05 2012 Duff and HRMS 2017 Duff, HRMS
2008 Duff and HRMS 2013 Duff, Lehrman, HRMS

2009 Hodsden & HRMS 2014 Duff 2018 Duff, HRMS
2010 Duff & HRMS 2015 Duff, HRMWS
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Solidago sempervirens

Transect 0 Danvers
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Black grass
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Cattail, narrow-leaved

Typha angustifolia
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Glasswort

Salicornia europaea 2005
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Long Range Phragmites Study

Mass Audubon, Salt Marsh Science Project

Location:

Danvers: Osram Sylvania Now Mass General

1 METER SEGMENTS

Transect 1 - distribution of species

marsh end
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Location: Danvers, Osram Sylvania Danvers: Osram Sylvania Now Mass General Meter 0 is at transect 0 meter 19.

Long Range Phragmites Study Transect 1 08 Duff and HRMS 2014 Duff
Mass Audubon SMS 1998 12/7/98 Duff 2003 Duff and Witzig 09 Duff & HRMS 2015 Duff, HRMS
1999 8/25/99 Duff & Mowry 2004 Duff and Essex Aggie 9/21 10 Duff & HRMS 2016 Duff, HRMS
2000 11/7/00 Duff 2005 Duff and Essex Aggie 9/26 2011 Duff & HRMS 2017 Duff, HRMS
Clay Soil under peat 2001 12/27/01 Duff 2006 Duff 10/3 2012 Duff and HRMS 2018 Duff, HRMS
SPECIES 2002 Duff 2007 Duff 2013 Duff, Lehrman & HRMS
1=Present upland end 1 METER SEGMENTS marsh end
?= Late in season identifi Year 1 2 3 4 5 6 7 8 910 1112 13 14 15 16 17 18 19 20 21 22 23 24 25 #ofint prese % freq
Phragmites 1997( 1| 1 2f 2| 2f 2| 2| 1} 2f 1| 1| 1] 1 1 1l 1] 1 17 68%
Phragmites australis 1998 1 1y 1| 1y 1f 2} 2 2f 1| 2 2} 1| 1] 1| 1 1 1 1 18 2%
1999( 1| 1} 2f 1| 12f 1| 1] 1 1] 1 1 1] 1] 1 1 15 60%
2000 1f 2| 1} 2 1} 2f 1] 1 1 1 10 40%
2001 af 2| 1| 2f 2| 2f 2| 2| 2| 2 12f 1] 12 15 60%
is immature 2002 1f 1| 1 2f 2| 2f 1| 1| 1| 2f 1 1 1 14 56%
2003| 1| 1| 1| 2 1| 2f 1| 1 1] 1 1] 1 1 13 52%
2004 af 1| 1| 2f 21| 2f 2| 2| 1} 2f 2| 1] 1] 1 1] 1| 1 1 1 19 76%
2005| 1f 1| 1| 2 1| 2f 1| 1| 1] 1 1 11 44%
2006 1f 1| 1| 2 1| 2f 1| 1 1] 1 1 16 64%
2007 1f 1| 1| 2f 1] 2f 1| 1| 1] 1 1 14 56%
2008 1f 1] 1 1 1 20 80%
2009| 1f 1] 1 1 21 84%
2010| 1 17 68%
2011 1f 1 15 60%
2012 1| 1 8 32%
2013( 1| 1 19 76%
2014( 1| 1 13 52%
2015( 1| 1 19 76%
2016( 1| 1 16 64%
2017 1f 1 19 76%
2018( 1| 1 1 21 84%
2019 0%
Saltmarsh Hay 1998 40%
Spartina patens 1999 0%
2000 6 24%
2001 10 40%
2002 24 96%
2003 18 72%
23 92%
25 100%
] L] 17 68%
23 92%
[ | ] 21 84%
25 100%
23 92%
23 92%
25 100%
24 96%
--l--- | 14 56%
23 92%
25 100%
NN N 19 76%
2018 24 96%
2019 0 0%
1998 0 0%
Sea Blite 1999 8 32%
Suaeda linearis 2000 1 4%
2001 0 0%
2002 7 28%
2003 1 4%
2004 5 20%
Transect 1 Danvers 2005 13 52%
2006 3 12%
2007 5 20%
2008 0 0%
2009 0 0%
2010 1 4%
2011 0 0%
2012 2 8%
2013 0 0%
2014 0 0%
2015 1 4%
2016 0 0%
2017 0 0%
2018 0 0%
2019 0 0%




Spikegrass 1997 1 1] 1 [ 1] 1] 2] 2 [ 1] 1 1] 1] 1 1 1 16 64%
Distichlis spicata 1908 af 2| 2f 2| 2| 2| 2| af 2| 2f 2| 2| 2| 2| 2| 2| 2| 2f 2f 2| 2| 2| 2| 1| 1 25 100%
1999 1f 2| 2| 1| 1| 1 af af 2f 2 2 2| 2| 2| 2| 2f 2f 2f 2| 2| 2| 2| 1| 1 24 96%

2000 af af 2f af 2f 2| 2| 2| 2| 2| 2| 2| 2| 2] 2] 2] 2 1 1| 2| 2| 1f 1 23 92%

2001| 1| 2| 2| af af af 2f 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2 2 12 25 100%

2002| 1| a| 2| 2| af 2| 2f 2| 2| 2| 2| 2| 2| 2| 2| 2| 2 2| 2| 2| 2| 2| 2| 2 12 25 100%

2003| 1| 2| 2| 2| af 2| 2f 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2 2 12 25 100%

2004 1| 2| 2| 2| af 2| 2 2] 2] 2| 2 1 1 af 2| 2| 12| 1| 1| 1 20 80%

2005 1| 2 1| 1] 2 1 1 1 1 1| 1 1 12 48%

2006 1| 1| 2| 2| af 2| 2f 2| 2| 2| af 2| 2| 2| 2| 2| 2 2| 2| 2| 2| 2| 2| 2 12 25 100%

2007 1| 2| 2| af af af 2f 2| 2| 2| 2| 2| 2| 2| 2| 2| 2 2| 2| 2| 2| 2| 2| 2 12 25 100%

2008 af af af af af 2| 2| 2| 2| zf 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| z2f 2 12 24 96%

2009| 1| 1 | af of 2| 2| 2| af af 2| zf 2| 2| 2| 2| 2| 2| 2| 2| zf 2| 12 23 92%

2010 af af af af 2f 2 2| 2 2| 2| 2| 2| 2| 1| 1] 2 1 2| 1| 2| 1z 1 12 23 92%

Transect 1 Danvers 2011 | af af 2f 2f 2 2} 2| 2f 2f 2| 2f 2 1] 1 | 1| 2| 2| 1f 1 21 84%
2012 | af af af 2of 2 o) 2| af af 2| 2| 2| 2| 2| 2| 2| 2| z2f 2| 2 1 12 23 92%

2013 af af af af af 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| z2f 2 12 24 96%

2014 af af af af af 2| 2| 2| 2| zf 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 12| z2f 2 12 24 96%

2015 1| 2| 2f 2f 12 | 2| 2| 2| 2| af af af af af 2| 2| 2| 2| 2f 2| z2f 2] 12 24 96%

2016 1| 2| 2| 2| 2| af 2f 2| 2| 2| 2| 2| 2| 2| 2| 2| 2 2| 2| 2| 2| 2| 2| 2 12 25 100%

2017 1| af 2f af af 2| 2 2] 2] 2| 12 af af 2f 2| zf 2| 2f 12 | 1 1 22 88%

2018| 1| 2| 2| 2 af 2| 2f 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2 12 25 100%
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Orach
Atriplex patula

Transect 1 Danvers
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Sea Lavender
Limonium nashii
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Seaside Arrowgrass
Triglochin maritima
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Seaside Goldenrod
Solidago sempervirens
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Saltmarsh Cordgrass
Spartina alterniflora
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Long Range Phragmites Study

Mass Audubon SMS

Location: Danvers: Osram Sylvania Now Mass General
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Transect 1 - distribution of species
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2002-2013 5 Long Range Phragmites Study Location: Danvers: Osram Sylvania Now Mass General

Mass Audubon, Salt Marsh Science Project Transect 3
Clay Soil under peat 2002 Amy Cline and ES class 2009 Duff & HRMS 2014 Duff
SPECIES 2004 Witzig and ES class Essex Aggie 9/21 2010 Duff & HRMS 2015 Duff, HRMS
1=Present (D= Dead) 2005 Duff and Essex Aggie 9/26 2011 Duff & HRMS 2016 Duff, HRMS
9 Species 2006 Duff 10/23 2012 Duff and HRMS 2017 Duff
?= Late in season identification, 2008 Duff and HRMS 10/10/08 2013 Duff, Lehrman, HRMS 2018 Duff, HRMS
upland end 1 METER SEGMENTS marsh end #of int pres
Year 1 2 3 4 5 6 7 8 910 111213 14 1516 17 18 19 2021 22 23 24 25 26 27 28 29 30
2001 1f 1 1 1 2| 12| 1] 1f 1 1 22
Phragmites 2002| 1| 2| 1| 1| 2f 1} 1| 1| 12f 1| 12| 1] 1 1 1 1 27
Phragmites australis 2003( 1| 1| 2 2| 1f 1) 2| 1f 1| 2| 1| 1| 1 1 1 19
2004| 1| 2| 1| 1| 2f 1} 1| 1| 2f 1| 12| 1] 1 1 1 21
is immature 2005| 1| 2| 1) 1| 2f 21| 1| 1| 12f 1| 12| 1] 1 1| 1 1 22
2006 1| 1 1l 1f 1| 2f 2| 1] 1] 1 1 1 1 25
2007 1| 1| 1 1 1f 2| 2f 2} 11 1] 1f 1 1| 1 1 29
2008| 1| 1| 1| 1| 1 1l 1f 1f 2] 1 1 1 1 29
Transect 3 Danvers 2009( 1| 2| 2} 1| 1f 2| 2} 2| 1| 1| 1| 1f 1 1 1 1 28
2010 1| 1 1l 1 1] 1| 1 1l 1f 1 16
2011 1f 1 1l 1f 2| 1 21| 1| 2f 2f 2} 1| 2f 2} 1| 12f 2] 1 1 29
2012 1 1| 1f 2| 1| 21| 1| 2f 2f 2} 1| 2f 2} 1| 12f 2| 1 1 1 1| 1| 1| 1 29
2013| 1 1l af 2| 1 21| 2| 2f 2f 2} 1| 2f 2} 1| 12f 2] 1 1 1 1| 1] 1 28
2014 1 1l 1f 2| 1| 2| 1| 2 1 1 1 1f 2] 1] 1f 1 1] 1| 1] 1 25
2015 1 1l 1f 2| 1| 2| 1| 2f 1f 12 1 1 1| 1f 1 1 1| 11 1f 1| 1 30
2016| 1 1l 1f 1| 11 1] 1 1| 1 1 1 1 1 26
2017 1 1 1f 2| 1| 2| 1| 2f 2f 2} 1) 1f 2 1 1 1 1 1 1 1 30
2018| 1 1| 1| 2| 1| 2| 1| 2 1f 2| 1] 1 1| 1 1] 1 1 1 1 28
2019 0
2001 1| 2f 1) 1| af 1| 1| 1| 2f 2| 2| 1| 2 2| 1| 1| 2f 1} 1| 1| 2 1| 1f 2| 1} 1| 1| 1f 12| 1 25
Spikegrass 2002| 1| 12| 1| 1| 1 1 1] 1 1 af 2| 21| 2f 2f 2| 2f 2f 2f 2} 2f 2| 1| 2f 2f 2 12| 1| 1 23
Distichlis spicata 2003| 1| 2| 1) 1| af 1| 1| 1| 2f 2| 2| 1| 2 2| 1| 1| 2f 1} 1| 1| 2 1| 1f 2| 1} 1| 1| 1f 12| 1 25
2004 1l 2 2| 1) 2f 2| 2f 2} 2| 1| 2f 2| 1| 2f 2f 1} 2 1| 2f 1| af 2| 1| 1f 1| 12 1| 12 23
2005 1| 1 2| 1) 2 2f 2f 2| 2| 1| 2 2| 1| 2f 2| 2| 2 1f 2f 1| 2 2| 1| 12 1| 1 1 23
2006| 1| 2| 1) 1| af 1| 1| 1| 2f 2| 2| 1| 2| 2f 1) 3| 2f 1} 1| 1| 2f 1| af 2f 1} 1| 1| 12 12| 12 25
2007| 1| 2| 1) 1| 2f 1| 1| 1| 2f 1| 2| 1| 12 12| 1| 1 il 2 2f 2f 1 2f 2| 1| 12 1 24
2008| 1| 2| 1| 1| 2f 1| 1| 1| 2f 2| 2f 1| 2 2f 1} 1| 2f 2} 1) 1) 2f 1} 1| 12| 12 1 1 1 1 25
2009| 1| 12| 1| 1| 1 1 2 2| 1| 2f 2| 1| 2f 2f 2f 2} 2 2| 1| 2 1| 12| 1] 1 20
2010| 1| 2f 1) 1| af 1} 1| 1| 2f 2| 2| 1| 2f 2f 1) 3| af 1} 1| 1| 2f 1| af 2f 1} 1| 1| 1 12| 12 25
2011 1| 2f 1) 1| 2f 1| 1| 1| 2f 2| 2| 1| 2 2| 1| 1| af 1} 1| 1| 2 1| 1f 2| 1} 1| 1| 1f 12| 1 25
2012 11 1] 1f 1 1l 1f 1] 1] 1 il 1) 1f 1 1| 1 1 1] 1| 1f 1 15
2013| 1| 2| 1) 1| 2f 1| 1| 1| 2f 2| 2| 1| 2 2| 1| 1| af 1} 1| 1| 2 1| 1f 2| 1} 1| 1| 1f 12| 1 25
2014 1| 2| 1) 1| 2f 1| 1| 1| 2f 2| 2| 1| 2f 2f 1} 1| 2f 1} 1| 1| 2f 1| af 2f 1} 1| 1| 1 12| 12 25
2015| 1| 2| 1) 1| 2f 1| 1| 1| 2f 2| 2| 1| 2 2| 1| 1| 2f 1} 1| 1| 2 1| 1f 2| 1} 1| 1| 1f 1| 1 25
2016| 1| 2| 1| 1| af 2| 1| 1| 2f 2f 2f 1} 1| 2f 2} 1| 1f 2 il af 1 2f 2f 1| 1| 1| 1f 1| 1 24
2017 1| 2| 1) 1| 12| 1| 1 1 1 2 2| 1| 2f 2| 2| 2f 2f 2f 2} 2 2| 1| 2 1| 12f 1] 1 23
2018| 1| 2| 1) 1| af 1| 1| 1| af 2| 2| 1| af 2f 1) x| af 1} x| 1| 2f 1| af 2f 1} 1| 1) 12 12| 12 25
2019 0
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Marsh Elder 13
Iva frutescens 9
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Long Range Phrah=gmites Study

Mass Audubon, Salt Marsh Science Project

Location:

Danvers: Osram Sylvania Now Mass General

Transect 1 - distribution of species



