This workshop is a cooperative venture between the
Buzzards Bay National Estuary Program, BBNEP, and
the Massachusetts Association of Conservation
Commissions, MACC. The BBNEP and MACC have
been cooperating, coordinating, and conducting wetland
delineation workshops together since 1992.



The delineation of wetlands is done in a regulatory
context. The applicable regulation, 310 CMR 10.55(2)(c)

together with Wetlands Program Policy BVW: Bordering Vegetated
Wetland Delineation Criteria and Methodology, Issued: March 1, 1995, and
the delineation manual “Delineating Bordering Vegetated Wetlands Under
the Massachusetts Wetlands Protection Act” provided clear guidance as to
the proper way to delineate wetlands in Massachusetts.



This workshop will focus on the evaluation of the
vegetational community to determine if 50% or more of
the community consists of wetland indicator plants using
the DEP delineation manual.



Wetlands have water at or near the surface for a
sufficient time to produce anaerobic conditions in the
upper part of the soil. The anaerobic condition is not
noticeable directly in the field but it does produce
changes in the soil morphology and plant community that
can be observed. The plant community observations and
soil morphologies are used to delineate wetland
regardless of season.



The plant community criteria is determined by species
composition, plant abundance and wetland plant indicator
status. Confirmation of hydrology is largely done by the
use of soil morphology.



This presentation will focus on the first three steps in
wetland identification.
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Unfortunately, there is no one book that will identify all plants well for the
beginner. Magee's book, Field Guide to Wetland Plants, does list the more
common wetland plants. Plant guides are available from MACC and of
course, online. They can cost anywhere from $4.00 to $25.00. Sometimes
you can find them at used bookstores. Buy one you can use.1

1.Below is a list of field quides available through your local bookstore.
These books are often available in used bookstores at substantial discounts.

Brown, L. 1979. Grasses. Houghton Miffin, Boston. 240 pp.

Buckley, A. and T.O. Hendrickson. 1996. Native Trees, Shrubs and Woody
Vines of Cape Cod and the Islands. University of Massachusetts Dartmouth.
70 pp.

Campbell, C. S., F. Hyland, and M.L.F. Campbell. 1975. Winter Keys to
Woody Plants of Maine. University of Maine Press, Oromo, Maine. 52 pp. +
plates.

Cobb, B. 1963. A Field Guide to the Ferns. Houghton Miffin, Boston. 281 pp.

Little, E.L. 1980. The Audubon Society Field Guide to North American Trees.
Alfred A. Knoph, New York. 714 pp.

Peterson, R. T. and M. McKenny. 1968. A Field Guide to Wildflowers.
Houghton Miffin, Boston. 420 pp.

Petrides, G.A. 1958. A Field Guide to Trees and Shrubs. Houghton Miffin,
Boston. 428 pp.

Reddington, C.B. 1994. Plants in Wetlands. Kendall/Hunt Publishing,
Dubuque, lowa. 393 pp.




You can use the “MAD-CAP” phrase to narrow down what you’re looking for.
Its easy to remember, and has some utility.



Most field guides, as opposed to technical manuals, have a series of
dichotomous keys to identify the plant. These keys ask a series of “either-or
guestions about easily recognizable features. Each step along the way, the
possibilities are narrowed for the plant you are holding.



The opposite/alternate question refers to the leaf arrangement on the stem.



Tree ID

BN -  « 1 I

AN 15 T el

We will be identifying a tree using the Field Guide to Trees and Shrubs.

This is a useful tree guide that is available used. Some folks prefer The
Audubon Society Field Guide to North American Trees, but it does not have
the shrubs. Perhaps the most comprehensive easy to read tree guide is The
Sibley Guide to Trees or The Tree Identification Book and the companion
The Shrub Identification Book. But those two are rather large and can be
difficult to take out in the field.

Photo: Field Guide to Trees and Shrubs. George A. Petrides, author. Hough
Mifflin Company, Publisher. Currently available new or used prices, range
from $6.01 to $19.00




Tree ID

Contents

When in doubt, read the table of contents.

Photo: Field Guide to Trees and Shrubs. George A. Petrides, author. Hough

Mifflin Company, Publisher. Currently available new or used prices, range
from $6.01 to $19.00




Tree ID
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This particular guide has five main sections. Most guides have illustrative
pages describing the terms used. You don’t have to know anything to get
started.

These are pages xvi and xvii of the second edition. (The first edition does
not have this illustration, but can be found in the text of page xvii.)

Photo: Field Guide to Trees and Shrubs. George A. Petrides, author. Hough
Mifflin Company, Publisher. Currently available new or used prices, range
from $6.01 to $19.00




V. SUBDIVISIONS B, C, 13

SECTION V

solid partition near cach leaf base SAND GRAFE 34

The particular sample we are looking at is found in Section V, Broad-leaved
Plants with Alternate Simple Leaves. Each division, or group of questions
will lead to a choice. Here, choice 1 leads to choice 2 which leads to choice
3. Then it's on to Subdivision D.

Second edition look to page 168, older editions go to page 98.

Photo: Field Guide to Trees and Shrubs. George A. Petrides, author. Hough
Mifflin Company, Publisher. Currently available new or used prices, range
from $6.01 to $19.00




Tree ID

HOW TO USE THIS BOOK

Upper drawing: Compewnd -
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LEAF AND TWIG TERMINOLOGY

The section “How to Use This Book” has some useful information; glancing
over these sections helps when you are try out find out what certain terms
mean. This section will help you determine the difference between a simple
and compound leaf, and just what a lobe is.

Go to page xx to find this illustration in the second edition, for older editions,
XViii.

Photo: Field Guide to Trees and Shrubs. George A. Petrides, author. Hough
Mifflin Company, Publisher. Currently available new or used prices, range
from $6.01 to $19.00
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Choice 19 has sweetfern as one possibility. | always like to check out these
outliers to make sure we don’t have one.

Go to page 170 to find this page in the second edition, for older editions,
page 100.

For the illustration in the second edition, plate 57 is on page 348, for older
editions go to page 266

Photo: Field Guide to Trees and Shrubs. George A. Petrides, author. Hough
Mifflin Company, Publisher. Currently available new or used prices, range
from $6.01 to $19.00




H

Sweetfern is shown on the plate on the right (middle left). Clearly we don’t
have a sweetfern, so that only leaves the oaks on plates 45 and 46.

For the illustration in the second edition, plate 57 is on page 348, for older
editions go to page 266.

Photo: Field Guide to Trees and Shrubs. George A. Petrides, author. Hough
Mifflin Company, Publisher. Currently available new or used prices, range
from $6.01 to $19.00




Looking at plate 46, and the description on the top of the opposite page,
“Oaks (2) — Leaves lobed with bristle-tips,” one can look at the sample and
tell it's not the right page.

For the illustration in the second edition, plate 46 is on page 326, for older
editions go to page 244.

Turn to Plate 45.

Photo: Field Guide to Trees and Shrubs. George A. Petrides, author. Hough
Mifflin Company, Publisher. Currently available new or used prices, range
from $6.01

to $19.00




Look at your sample and the leaf illustrations. Also check out the habitat
ranges to make your ID. Hey, it a white oak!

For the illustration in the second edition, plate 45 is on page 324, for older
editions go to page 242

Photo: Field Guide to Trees and Shrubs. George A. Petrides, author. Hough
Mifflin Company, Publisher. Currently available new or used prices, range
from $6.01 to $19.00



Fern ID
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Ferns can be confusing, but lets get started. | like the Peterson Field Guide,
A Field Guide to the Ferns. This guide has been updated and expanded from
260 plus pages to over 400. This guide is the reference for the “Buzzards
Bay National Estuary Program Pocket Guide to Common Ferns for
Delineating Bordering Vegetated Wetlands in Massachusetts.”

Photo: A Field Guide to the Ferns. Broughton Cobb, Elizabeth Farnsworth
and Cheryl Lowe, authors. Hough Mifflin Company, Publisher. Currently
available new or used prices, range from $9.89 to $20.00
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| like this guide because of its simple non-scientific breakdown of ferns for
ID. Also you never have to remember anything. This is an example of a
“once cut fern.” See sensitive fern for an example.

Photo: A Field Guide to the Ferns. Broughton Cobb, Elizabeth Farnsworth
and Cheryl Lowe, authors. Hough Mifflin Company, Publisher. Currently
available new or used prices, range from $9.89 to $20.00




Now here is an example of a “twice —cut “ fern. Look at pictures of an
interrupted fern on the internet for a good example of this.

Photo: A Field Guide to the Ferns. Broughton Cobb, Elizabeth Farnsworth
and Cheryl Lowe, authors. Hough Mifflin Company, Publisher. Currently
available new or used prices, range from $9.89 to $20.00




This is an illustration of a “thrice-cut” fern, or a “lacy” fern. Look for wood
fern on the net for a pic of this.

Photo: A Field Guide to the Ferns. Broughton Cobb, Elizabeth Farnsworth
and Cheryl Lowe, authors. Hough Mifflin Company, Publisher. Currently
available new or used prices, range from $9.89 to $20.00




Fern ID

KEY 1B

Twice-cut Ferns

g Yamce-shaped ; lacking
Interrul

Now lets ID our fern. Look at the fern. Now look at the choices, once cut,
twice cut, and thrice cut. Twice cut? Right.

Look at the fern and the “first choice on this page (height). Yes, its over two
feet high. (I guess we should tape a tape measure next time, huh?)

Now look at the secondary choice, shape. There are shape examples on the
right page. Pick one (Semi-tapering to base)

Make a final choice based on the short descriptions of the four ferns.
(Cinnamon fern)

Photo: A Field Guide to the Ferns. Broughton Cobb, Elizabeth Farnsworth
and Cheryl Lowe, authors. Hough Mifflin Company, Publisher. Currently
available new or used prices, range from $9.89 to $20.00




Fern ID

Now, verify other characteristics on the description page for cinnamon fern.
(All that fuzzy brown hair.)

Photo: A Field Guide to the Ferns. Broughton Cobb, Elizabeth Farnsworth
and Cheryl Lowe, authors. Hough Mifflin Company, Publisher. Currently
available new or used prices, range from $9.89 to $20.00




There are some trees you should just memorize. Pick
the top 5 for your area and just go over and over them
until they are old friends.




Same with shrubs. Memorize the most common in your
area and learn to use the keys for the others.



These ferns you will see again and again, learn them.
(They are also really easy to learn.)




Grasses can be tough, but these three are pretty
common and will get you through a lot, and make you
look like an expert.
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Here are some useful web site for plant ID. Program them into your phone
or laptop. There are more useful web sites listed in your handout.



Only eastern hemlock, Tsuga canadensis, is listed in the Wetlands Act but
not rated OBL, FACW+, FACW, FACW-, FAC+, or FAC.

Most common morphological adaptation would be a shallow root system as
evidenced by numerous blow-downs. For example, if you are in an area that has
numerous white pine, Pinus strobus, blow downs showing a shallow root system,
the remaining white pines can be considered wetland indicators despite their
USFWS indicator status of FACU.

In Massachusetts, the “National List of Plant Species That Occur in Wetlands:
Massachusetts 1988 Plant List is considered the correct list. This is available for
download at the Buzzards Bay National Estuary Program website,
www.buzzardsbay.org



This system was developed in 1986 to describe plants affinity, or fidelity, to
wetlands.



The pluses and minuses were added in 1988 to:

1. better describe the actual affinity or fidelity of a species to wetlands, or
2. get unanimous agreement on indicator status by the review panel, or
3. both 1 and 2.

For federal delineations, the 1988 plant list has been replaced with a 2012
list.



If you want to view the indicator status as a wetter to dryer continuum (which
it isn’t), plants that are FAC or wetter are wetland indicators.






Describing and measuring the community growth forms, study area and
abundance of plants has been standardized in the DEP manual.
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Use these break points (as outlined in the DEP manual and the BBNEP
pocket guide) to describe species composition.

You may have several species in several layers.

For example you may find short pine seedlings 2 feet in height. These would
be considered ground cover as they are less that 3 feet high. You may also
observe pines 5-6 feet high, these would be in the shrub layer.



Most of the time, you will see obvious breaks in the vegetative layers and
don’t have to get out there with a tape measure (but you should have that
tape measure).



You want to look at the area you are curious about. When describing a piece
of land to determine if it is wetlands the 30 foot circle helps, but when
checking a line there are some problems.



vines

— 15 feet

— 5 feet

The study area for determining if a piece of land is wet is done by sampling.
Samples should be representative. (not random!) Sample size is dependent
of vegetative layer.



These are all different questions. The study area for each question is
different. Think about what you want to know, and what you have to look at
to answer your question.

Two 30 foot study plots will provide information to answer the first question.

A look at just the disputed area will answer the last question.



Wetland Plot

Upland Plot

When you have established a wetland and upland plot, you are then going to
use the information to hang a wetland flag.



So you can do something like this, or.....



Something like this. Which presents problems because both wetland lines
are using the same data sheets.



When hanging or checking checking a flag, you should be able to stand at
the flag location, visualize the wetland line and compare your theoretical side
Ato side B.



More likely you will have two conflicting wetland lines . The green line in the
photo above is the consultant flagging, the red line was placed by the
Conservation Agent.

Aerial Photo: Mass GIS



| look at the area between the two sets of flags in all layers to fill out a DEP
data sheet. When comparing lines, the disputed area should be the area of

interest and the area you analyze.

Aerial Photo: Mass GIS



Abundance is done for each species in each layer, by estimating aerial
coverage. Each cover range has a corresponding midpoint that you will
record. The ranges and midpoint are on the BBNEP improved DEP data
sheet.



Estimate the % cover of each “species” within the plot area (the black lines).
Answers below are the actual cover %, not the range midpoint.

Red 6.5 %
Blue 6.5%
Green 6.5%
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Estimate the % cover of each “species” within the plot area (the black lines).
Answers below are the actual cover %, not the range midpoint.

Green 20%
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Estimate the % cover of each “species” with the plot area (the black lines).
Answers below are the actual cover %, not the range midpoint.

Red <1 %
Blue 31%
Green 17%
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Estimate the % cover of each “species” within the plot area (the black lines).
Answers below are the actual cover %, not the range midpoint.

Blue 43%
Green 18%
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Estimate the % cover of each “species” with the plot area (the black lines).
Answers below are the actual cover %, not the range midpoint.

Red 9 %
Blue 21%
Green 19%



26-50%

76-95%

Estimate the % cover of each “species” with the plot area (the black lines).
Answers below are the actual cover %, not the range midpoint.

Red 7 %
Blue 29%
Green 13%
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Here is a sample plot with five species in the ground cover.

Fill out the DEP data sheet.

List the most abundant species first.



You should have something like this on your data sheet. Note how the
vegetative cover is noted by the “G”



Now record the three shrub species, again in order of abundance with the
most abundant species listed first.



Now if you'’re sharp you have something like this.



Tree Layer

Now record the tree layer. Only count the trees that have the trunk in the
study plot. Also don’t count the area of the tree outside of the study plot.



Now you have collected all your field data and are about the learn why a
pocket calculator (solar powered of course) is handy while doing
delineations.



Dominance

For each vegetative layer, Add all the coverages from the percent cover
column



Dominance

Now divide the sum (55) into each species percent cover to determine the
percent dominance for that species (Column C)



Do the same thing with the shrubs...



And the trees.



To determine if you have a dominant plant use the 50/20 rule.



This is the “50” part.



And this is the “20” part.



| know you had some questions about matching numbers, well here’s the
answer.



You can use the BBNEP pocket guide. Do not use a regional list, or the
provisional 1996 list, or the new 2012 list.



T
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You really don’t have to remember this, it's on the
BBNEP improved DEP data sheet.
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Here is a real life sample from Mike O’Reilly, the Conservation Administrator
in Dartmouth.

Cinnamon fern 9%
Fox Grape 1%
N.Y. fern 3%
Bracken fern 1%
Smilax glauca 3%

Swamp dewberry 6%



DEP Bordering Vegetated Wetland (310 CMR 10.55) Delineation Field Data Form

Prepared by Riogkwed <t ipcancn__Ecgewond Estaces

Crack al a1 apphy
] Vegetaton alone presured acequate 1o e reate BV boundany. £ out Secton | only
Vegetation and oter mdicatons of hySrology used 1 delneate sundary il o

Set than dei sest uwsed (artach additional &

Section 1. Vegetation Obzervazion Flot Number:__1 Trax: umber Date of Delineation:  §-12-98

A Sample Layer and Flant Species B. Percent Cover €. Percent 0. Dominant Plant E. Wetland
{by commaniseintdic name] for basad area) Dominance [yes of no) Indicator
Category”
10.5%
& Swamp dewbery 10.5%
& Smilax gt

Vegetation conclusion:
Number of dominant wetland Indicator plants Number of dominant nos-wetland Indicator plants:

15 the number of dominant wetiand plants equal 1o of greater than the number of dominast non-wetland plasts?  yes

12 prezimad sdeguace 10 deiinasse the BITF Sov iz s veish the Rz for Dserssinasion of Appis

1-5 =3% 6-15 =10.5% 16-25=20.9% 26-50= 36% 51-75=63% 7E-03=855% 96-100=98%

So now you have this.



Red Maple 80%

Black Cherry 20%



DEP Bordering Vegetated Wetland (310 CMR 10.55) Delineation Field Data Form

Preganed by i leaten__Edgewocd Exiates Fie®_18-18

Chack all 1nat apply.

[KX]  Vegetation dione presumed adequate to delinease BV boundary: B ot Section | enly
§] Vegetation and other inccators of Rycrology us elineate BV boundary fill out Secs
8] Method oiher than dominance vest used (atuach additional information)

Section 1. Vegetation Observation Flot Number__1 Tranect Number 1 Date of Delineation

§-12-98

A Sample Layer and Plant Species. B, Percent Cover €. Percent D. Dominant Flant E. Wetland

by commoniscientific name] e basal area) Domnanee {yes or o)

G Cimnamon fern
G Swamp dewbamy
ot

(< fern
GFox grape

G Brackes fern
T/Fad Maple

Indicator
Category*

Vegetation conclusion:
Number of dominant wetland Indicator plants: Mumber of domnant non-wetland indicator plants:

15 the rumber of deminant wetiand plants equal 15 or greater than the number of dominant non-wetland plants?  yes

irep o B 1 S0 T BT bows bt R i o
1-5 =3 6-13 =10.5% 16-23=20.9%. 26-50= M%, -TIi=&0%, TE-03=035% 6100=38%

Adding the trees the form looks like this.




A Tunelo . = — ¥

Flag
Location

Sweet pepperbush 90%
Tupelo 4%
Northern arrowwood 2%
Swamp Azalea 2%
Sheep laurel 2%

Blue Beech or ironwood 1%



DEP Bordering Vegetated Wetland (310 CMR 10.55) Delineation Field Data Form

Appiicant __MoFun Prepared by__J Broject locaton:_Edgewood Estates Fie®_18:12

Chack all tnat apy
[XX]  Vegetaton Jiome presumed adecuate 1o deneds BV boundary. 1 ot Secton
8] Viegenaton and other inceaters of Rydeology vaed 1 Celinea

[1  Mathod ocber than dominance text uzed (s

Section 1. Vegetation Obarvation Plot Number__ Date of De 91298

A Sample Layer and Plant Species B. Percent Cover . Percent D. Dominant Plant E. Wetland
{by commoniscientific name) {or basal area) Dominance {yes or no) Indicator
Category”
G Cinamon fem 10.5
G Swanmp dewbermy
GrSmilax glanca

=
G Feox grape
chez

Laep b

Vegetation conclusion:

Mumber of dominant wetland Indicator plants: Humber of dominant non-wetland Indicator plants.

15 the pumber of dominant wetiand plants equal 1o or greater than the number of Gominant non-wetiand plants?  yes

ac odeqaant 10 delinoase e BT b

form wish st Raguazt for Deserminasion of A3 of bow
1-5 =2% 6-13 =105%

16-25=20.5%, 26-50= 38%, 31-TI=6d%, T6-95=835% 96-100=98%

To finish your field observations, you now have this.



DEP Bordering Vegetated Wetland (310 CMR 10.55) Delineation Field Data Form

Prepared by Righel Propt ocaton__Edgewsed Eslites

Chacl
xx]
[]  Vegeuaton and oher indic:
[1  Method other than

Section 1. Vegetation Obzervation Flot Number__1 sect Number___1 Date of Delineation:  $-12.98

A Sample Layer and Plant Species B. Percent Cover Percent D. Dominant Plant E. Wetland
by common/scientfic name) {or basal area) Dominance {yes of na) Indec ator
Category”

SHP

Vegetation conclusion:

Number of dominant wetland indicator plasts.: Number of dominant non-wetland Indicator plants:

I the number of dominant wetland plants equal 1o o greater than the numbser of dominant non-wetland plants?

Ivepeiation aione i precumed adepedte 0 datineate the BV Bowndary, submit tki form with the Raquect for Detarmination of App of b

SE3% 6-15 =10.5% 16-25=20.5% 26-50% 38%, S1-TSeEN, TE-95=B55% 96-100=94%

Add the total of observation of percent cover for each layer then determine
the Percent Dominance. Check the BBNEP Pocket Guide if you forgot how.



DEP Bordering Vegetated Wetland (310 CMR 10.55) Delineation Field Data Form
Prapared by

ach addinenal

Section 1. Vegetation Obzervation Flot Number__L TramcectNumber___ 1 Date of Delmeation: 912

A Sample Layer and Plant Species

B. Percent Cover
{by commanscient

Percent D Dominant Plant
{or basal area)

E. Wetland
Dominance yes or o

Indicator
Category*
G/Cinnamon fers 10.5% 3 Yeu
G Swamp dewbemry Ve
No

Vegetation conclusion:

Wumber of dominant wetland Indicator plants: Number of dominant non-wethand Indicator plants

Is the rumber of dominant wetland plasts #qual 1o of greater than the numbsr of deminant nen-wetland plasts?

yes

syt I Bowndary, fudms .

. af bt
1-5=3% B-13 =105% 16-29=205% 26-50= 3%, N-TI=63%, TE-33=8Ri%

96100 = 98%

Now determine if the species is a dominant plant using the 50/20 rule.



DEP Bordering Vegetated Wetland (310 CMR 10.55) Delineation Field Data Form

Apgicant __ Mo Fun Prepared by __J. Rockwel Proj caton;__Edgewood Estates

Check all tnat appiy

DOO  Vegetaton alons presmed adequate to Seineate SV boundary: 8 out Secten | enly

[l Vegeiation and other ngicanon of hyrology vied o delinease cundacy: fill ot Sectons | and
[ Method other than deminance test used (artach addinonal pation])

Section 1. Vegetation Obzervation Plot Number_1______ T Ninabar 1 Date Liseation:  §-12-98

A. Sample Layer and Flant Species B. Percent Cover . Percent Dominant Plant Wetland
{by commonlscientific name) {or basal area) Dominance fyes or noj Indicator

Yes

Vegetation conclusion:

Numiber of dominant wetland Indicator plants Numiber of dominant nen-wetand Indicator plants;

I5 the number of dominant wetland plants equal to of greater than the number of domanant non-wetland plants 7

reiumed sdequsne 10 SEineane i BTV bowndary tubet tht:

1-5 =3%, 613 =10.5% 16-25=209% 26-30= 36% 51-T3=63% 76-S5=855% 96-100=%8%

Write down the USFWS rating for the dominant plants only and asterisk the
wetland indicators.



DEP Bordering Vegetated Wetland {310 CMR 10.55) Delineation Field Data Form

Prepared by __J. Rockwel pect iocaton;__Edgewood Estates Fia®

Check all that apply
PO Vegetaton akne presured aceguate to
(1 Vegetaton and o ingicaons of hysralogy uaed

[1  Mathod other than dem -+ tect used (attach additiona] informa

Section 1. Vegetation Obzarvanion Plot Number_1 Tr

A Sample Layer and Plant Species B. Parcent Cover Paresnt Dominant Plant
{by comman/scientfic name) {or basal area) Dominance [yes or noj

G/Cinnamon fers 54 Tes
& Swamp dewberry Vs

Vegetation conclusion:

Number of dominant wetland indicator plants: 4 Mumier of dominant non-wetland Indicator plants:

oo of boews

1-5=3% 6-15 =10.5% 16-25=20.5% 26-50= J8%, 51-TS=63% T6-35=855% 95-100= 3%

Now make your determination based on vegetation.



Buzzards Bay National Estuary Program
John Rockwell

Wetland Specialist

2870 Cranberry Highway

East Wareham, MA 02538
#508-291-3625 x14
mailto:john.rockwell@state.ma.us



