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MOPULE- ORGANIZER

This module is divided into three sections: activities completed prior to the park visit (Pre-Field Study), activities
conducted in the park (Field Study), and activities completed subsequent to the park visit (Post-Fieid Study). In
this module, students will learn about exotic invasive species, and how their introduction into an ecosystem
diminishes biodiversity. The activities provide students with an opportunity to learn how to sample, how to
identify invasive plant species, and how invasive plants, animals, and pathogens impact human health and well-
being. Finally, students complete an action project that addresses an enviranmental issue in their community and
school, Completing all parts of this module will achieve a Meaningful Watershed Educational Experience
(MWEE), a learner-centered framework that focuses on investigations into local environmental issues and leads to
informed action, This module is designed to ensure that the MWEE is done thoughtfully to increase student
erviranmental literacy,

Mote: The teacher guide includes all the lessons, including student sheets. The student materials are included
with the supplementary materials and can be printed out as neaded.

A i LN
Biodiversity: Variety Te understand biodiversity and its importance Variety of Life:
of Life in @n ecosystem * Reading Lesson & Questions
The Biodiversity Game The Biodiversity Game
+ 1 wooden block game per group (or one
per class)

= 1 sheet of 54 plant and animal spedes
stickers found in the Potomac River water-
shed (one for each block)

s | sheot with 54 stickers of the same type
of invasive species

Bean There, Done That | To leam the sampling technigue students will

Fo h f3-4 students:
use in their fild study. dsne! s S

« 50 mL assorted dried beans

= Lid of @ cardboard box (approximataly 1t
x 2 ft)

=« Pair of dice with two sides red, two blue,
and two white

Interactive Web Site To leamn to identify plants using a decision tree | o Computer with Internet access
Activity; Plant ldentifica-] and to become familiar with plants likely to be

tat

tion Decision Tres found in your field study habi

Measuring the Invasion |+ To identify plant species and diagram the

= Appropriate clothin
distribution of individual plants in a given i 4

habitat s Adequate food and drink
» To determine the relative percentages of = All ‘:‘_thE"' matarials will be
native plants versus alien plants in that area. provided
LaE Anaty st * To compile data from your group's study areal « Computer with Internet access
ar;d calculate the percentage of invasive {to compare with other data)
planis:

» To compute the class average for percentage
of invasive plants in the site studied.

Performance List To provide a tool for students to evaluate their | « Padarmance List
work

© Alice Ferguson Foundation 2024 Exotic Invaders | v



GOAL(S) MATERIALS LIST

Plant Invasives: |s Your
Town Next?

» Tochoose a pair of nan-native invasive
organisms to comparg:

o negative impacts they have on habitats
they invade,

o characteristics that make them successiul
invaders, and

o methods they use to travel to new reglons

s Todecida if your chosen pair of plant
invaders could threaten your community.

* | red marker or colored pancdil

¢ 1 blue marker or colored pencil

Student Action Project:
Take Action!

To increase awareness of the need for

individual environmental action:

= Computer with Internet access

* These resources will provide additional information on the subjects of all the activities. Teachers may use them fora
parsonal referanca, or may assign them to students for further reading.

NOTE: The overview module, "Potomac River Watershed: Water, Water, Evenywhere, * contains several activities
that introduce the concept of a watershed and nonpeint source pollution that are excellent supplements to
this module. "Who Polluted the Potomac?,” also in the overview module, provides a basic understanding of
nonpoint source pollution.

vi | Exotic Invaders
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Next Gleneration Science Standards fN@?S}

Bridging the Watershed curriculum is comrelated to Next Generation Science Standards (NGSS). The
table below demonstrates performance expectations and the three dimensions of NGSS: science and
engineering practices, disciplinary core ideas, and crosscutting concepts.

Performance Expectations

Construct an argument supported by empirical evidence that changes to
physical or biological components of an ecosystem affect populations

MS-L52-4

Construct an argument supported by evidence for how increases in human
MS-ESS3-4 | population and per-capita consumption of natural resources impact Earth's
system

Evaluate claims, evidence, and reasoning that the complex interactions in
HS-LS2-6 ecosystems maintain relatively consistent numbers and types of organisms in
stable conditions, but changing conditions may result in a new ecosystem.

HS-152.7 Design, evaluate, and refine a sclution for reducing the impacts of human
activities on the environment and biodiversity

Evaluate or refine a technological solution that reduces impacts of human
activities on natural systems.

HS-ESS3-4

Science and Engineering Disciplinary Core Ideas Crosscutting Concepts
Practices
» Constructing Explanations and » ES53.C Human Impacts on s Cause and Effect
Designing Solutions Earth Systems o Stability snd Chiange
» Using Mathematics and s L52.C Ecosystem Dynamics,
Computational Thinking Functioning, and Resilience

» Engaging in Argument from

Evidence

»  Constructing Explanaticms and
Designing Solutions

& Alice Ferguson Foundation 2024 Exotic Invaders | v
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Introduction to Plant Invaders K

BACKGROUND INFORMATION:

An invasive species refers to any organism whose presence causes harm
to the environment, economy, or human, animal, or plant health. A native
species means it is naturally found in & given habitat, where as a non-
native species has been introduced to an area it is not naturally found in.
This introduction is caused by human activities such as through tourism,
transportation, the pet trade, and commercial plant nurseries. The term
‘Invasive is typically associated with non-native species, as their lack
introduction to a new environment lack a contribution to the local food
webs, having no natural predators or provide little food value. However,
both native species and non-native species may have invasive traits that
cause harm, but typically it is more common for non-native species to
hold these traits.

The success of a native species within its natural ecosystem Is the result
of millians of years of adaptation through natural selection. Thus, it is
difficuit for most organisms to survive outside their native habitats. In
cases where a non-native species does survive in a new area, it usually :
has an advantage in its new home because it has none of the predators,
competitars, parasites, or diseases that kept its population in check infts !
native habitat. A non-native species can aiter the compaosition of an

entire ecosystem by decreasing populations of rare species and changing

or degrading the functioning of the ecasystem in many ways. For

example, Japanese kudzu was introduced to the U.S in 1876, can grow a
foot a day over native plants and power cables, which can cause power
outages. This plant causes a harm to the environment and the econamy.

Climate change and warming temperatures has affected some of the :
distributions of plant species as their ranges have expanded even further. 2 ~
The spread of invasive plants in the National Park Service is a threat to :

the park's landscapes by causing level changes and ecosystem instability,
This module and the field study in the park are designed to heighten
students’ awareness about the watershed in which they live in and help
them understand the role of invasive species and what is being done to
help.

© Alice Ferguson Foundation 2024 Exotic Invaders | 1
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Biodiversity: Variety of Life
ENGIAGEMENT

BACKEGROUND INFORMATION:

In this activity, students read to explore the concept
importance to humans and to sustaining life on the planet. Stewardship
of Earth's biodiversity is an important human responsibility. Biodiversity
contributes to food shelter, clean air. drinkable water. and health. Yet
human activity contributes to the loss of biodiversity at a rapid rate

through habitat destruction, exploitation, pellution, climate change, and

the introduction of exotic species.

Students will be intreduced to "exotic invaders” {j.e., non-native plant
species) that impact local ecosystems.

PROCEDURE, QUESTIONS, AND FOSSIBLE
RESFONSES:

1. The following paragraph is difficult to understand because letters

have been removed. What letters are missing?

Bioiversiy is he variey of iving hings in an ecosysem, | incues he

popuaions in a communiy, he species wihin hose popuaions, an every
organism in each of hose species. Each organism may ea many ifferen
organisms an/or be prey for many oher organisms. hus each member
of he communiy fis ino a number of foo chains. Because he foo chains

in a communiy overap, his se of ineracking foo chains is cae a foo
web. he more compex a foo web {os of inerocking foo chains) he

maore sabe he foo suppy is for a members of he communiy. If one foo
chain fas apar, he foo web si works an species survive. If a foo web Is
simpe (few jnerocking foo chains), he oss of one foo chain may coapse
he enire web, eaing o exincion of many species. Greaer bioiversiy eas

o greaer sabiiy in ecosysems.

Missing letters: T, L, D

only one letter had been removed?

If enly one letter had been removed, it would be easier to
understand.

3. Think of the letters in words as species in a food chain. How are

the incomplete words analogous (similar} to food chains when
species disappear?
A tood chain would be disrupted or unbalanced and could become

non-functional just as the paragraph becomes more mezaningless as
more letters are removed.

2 | Exotic Invaders

of biodiversity and its

Think about how removing letters changed the par&gmph What if

CGroal:

To understand biodiversity and
its imporisnoe in @n ecosysiam.

Clace Time:

Groups of 2-3 students

9 " I : l I‘m:
Depending on the background
of the studants, you may neod
to review the concepts of an
Students should have soma
undearstanding of how spedas
becoma axtinct.

This activity can be done one
of two ways or both ways: Tha
first s by insesting the missing
letters in the accompanying
paragraph. The second is a
game approach, mrbgahlgn'
gama with labals

native and invasiva species. The
goal of the second approach is
to provide students with a visual
understanding of how invasive

spedas impact biodiversity.

mm; in 'fhfzr‘“
nff-h'

= Ecomystem
= Koystone spedes
» Genotic diversity
= Bindivorsity

& Alice Ferguson Foundation 2024



* Biodiversity: Variety of Life K
ENGIAGIEMENT

4, Try to insert the missing letters. Then
re-read and summarize the corrected
version of the paragraph.

Biodiversity is the variety of living things in
an ecosystem. It includes the populations
in a community, the species within those
populations, and every organism in each
of those spedies. Each organism may

eat many different organisms and /or

be prey for many other organisms. Thus
each member of the community fits into

a number of food chains. Because the
food chains in a community overlap, this
set of interlocking food chains is called a
food web. The mare complex a food web
(lots of interlocking foed chains), the more
stable the food supply is for members

of the community. If ene food chain falls
apart, the food web still works and species
survive. If a foed web is simple (few
interlocking food chains), the loss of one
food chain may collapse the entire web, leading to extinction of many species. Greater biodiversity leads to
greater stability in ecosystems.

5. Read about biodiversity on pages of your Resources. What human activities do you see in the list that
could affect biodiversity where you live? '
Habitat loss and destruction, over exploitation, pollution, climate changes, alterations in ecosystem
compaosition, introduction of non-native species.

6. Are all non-native species invasive?
MNo. Only a small fraction of exotic species become invasive. However, it is difficult to predict which exatic
species will invade, so it is prudent to avoid introducing exotic species to an ecosystem.

7. Read about non-native invasive plants in the Resources section. Are non-native species a problem in
your area? Explain.
Yes. Rock Creek National Park has Oriental bittersweet, porcelainbemy, English ivy, and Japanese honeysuckle.
Maryland has kudzu, multiflora rose, purple loosestrife, Tartarian honeysuckle, garlic mustard, autumn olive,
Japanese stilt grass, tree-of-heaven, spotted knapweed, tear-thumb, water chestnuts, and Phragmites.

© Alice Ferguson Foundation 2024 Exotic Invaders | 3
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The Biodiversity Game K

BACKEGROUND INFORMATION

This variation allows students to explore the concept of biodiversity in a
kinesthetic manner. By removing native species from an ecosystem and
adding non-native invasive species, students see and understand how
these actions may ultimately compromise the health and stability of an
ecosystem. Students learn why biodiversity matters to an ecosystem and
how the removal and/or addition of a new species affects the overall
balance of an scosystem.

FROCEPURE. @RUESTIONS, AND FOSSIBLE-
RESPFONSES:

1. The Jenga™ tower represents the Potomac River watershed
ecosystem. Each block represents one different species in the
ecosystem (list on page 6).

2. Take turns removing one block at a time. Removing one block
represents the removal of one species from your ecosystem.

Every time a block is removed, the
relative importance of the remaining
blecks changes. As in any living, changing (.«—
ecosystem, the role each block (species)
plays in the stability of the tower s
relative and constantly changing.

3. After removing a species, students
must introduce a new species to the
ecosystem by replacing the block
on top of the tower with an invasive
species (list on page 7).

All blocks that are replaced on the top of
the Jenga™ tower represent the same
species. The ecosystem will gradually shift
from one that is diverse to one that has

all the same species.

4, Collect data in a table. Keep track of
the number of native species removed,

and the number of new individuals l\_ J

introduced before the ecosystem
collapses.

4 | Exotic Invaders

Gaoal:

To understand biodiversity and
its imporisnoe in @n ecosysiam.
Class Time:

20 minutes

Size:
Groups of 4 5. If materials are
condocted by the entire dass.

Materale Lict =
@mrr: : for

= 1 Jenga™ game per group (or
one por ciass)

= 1 sheet of 54 plant and animal
species stickers found in the
Potomac Rivar watershad (one
for each blodk)

» 1 shest with 54 stickars of the
same type of invasive spacies

You may neod to roview tha
concepts of an ecosystam and
genetic diversity. Students

of how spedez become axfinct

& Alice Ferguson Foundation 2024



» The Biodiversity Game K
ENGAGEMENT

5, Discuss the results. Have students read about biodiversity in the Resources section, and then ask them
to explain what happened in their Potomac River watershed tower. Does this really happen in an
ecosystem? What factors lead to species being removed from ecosystems? Could this happen in the
Potomac River watershed?

Natural processes include succession, storms, floods, fire, habitat loss, changing climate mndmﬂns predator/

prey relationships, and competition with other species for resources. Human-induced activities include habitat
destruction, exploitation, pollution, climate change, and the intreduction of non-native species. This process is
occurring in many watersheds, including the Potomac River watershed.

6. Read about invasive plants in the Resources section. Are they a problem in your area?
Yes. In mast of the study sites there will be a long list of invasive plants. Students can research and report an
one of the invasive plants in their chosen study site.

EXTENSIONS;

= In preparation for the game, students can list the various kinds of resources within the Potomac River
watershed for which organisms compete. Studenis can describe the ways in which two types of organisms
may interact including competition and predator/prey.
= Students n "adopt” a native spedes to research for the game. When their spedies block is removed from
the tower, they can report on why it is an important species in the ecosystern and what effect its removal
watershed.

might have on the Potomac River

« Students can research and choose the invasive species for the game and describe what characteristics givahe
non-native species an advantage over native spedies.

= Label a block “keystone” ies and put it in a aritical spot in the Jenga™ tower (lower edge). When this
block is removed, it will collapse the food web and the entire ecosystem. Students can discuss the concept of
“keystone” species and whether or not all species are an integral part of a healthy ecosystem.

© Alice Ferguson Foundation 2024 Exotic Invaders | 5



p, 8

The Biodiversity Game
ENGIAGEMENT

K

FOTOMAC WATERSHED NATIVE- SFECIES AND NON-NATIVE SFECIES LIST

& | Exotic Invaders

Native Plants
American Beech

Mative Animals
American Bumblebee

Invasives (Plant Only)

Beefsteak Plant

American Elm

American Eel

Bush Honeysuckle
American Hombeam American Toad Commeon Reed
Armerican Sycamore Bald Eagle Creeping Euonymous
Butterfly Weed Baltimore Checkerspot English hy
Common Milkweed Barred Owl Garlic Mustard
Common Persimmon Beaver Gill-Owver-the Ground
Eastern Hemlock Broad-Headed Skink Hydrilla
Green Ash Common Muskrat Indian Strawberry
Hackberry Common Whitetail Dragornifly Japanese Barbery
Jack-In-The-Pulpit Copperhead Snake Japanese Honeysuckle
Joe Pya-Weed Coyote Japanese Knotweed
Mayapple Diamondback Turtle Japanese Stiltgrass
Mockernut Hickory

Eastemn Cottontail

Kudmu

MNew York Ironweed

Eastern Mole Lesser Calandine
PawPaw Great Blue Heron Mile-a-Minute
Red Maple Green Frog Mimgosa Tree
Red Oak Meadow Jumping Mouse Multiflora Rose
Saltmarsh Cordgrass Ospray Morway Maple
Skunk Cabbage Red Fox Ciriental Bittersweat
Spicebush Red Salamander Poriwinkle
Trout Lily Red-Tailled Hawk Porcelainberry
Trumpet Honeysuckle River Otter Princess Tree
Turtlehead Ruby-Throated Hummingbird Purple Loosestrife
Virginia Pine Small Milkweed Bug Tree of Heaven
White Oak Spicebush Swallowtail Winebarry
Wild Grape Zebra Swallowtail Wisteria

& Alice Ferguson Foundation 2024



A The Biodiversity Game K
ENGAGEMENT

EXAMFLE- OF INVASIVE- SFECIES

Kudzu Kudzu Kudw
Kudz Kudzu Kudm
Kudzu Kudzu Kudw
Kudzu Kudzu Kudazu
Kudzu Kudzu Kudazu
Kudzu Kudzu Kudzu
Kudzu Kudzu Kudzu
Kudzu Kudzu Kudazu
Kudzu Kudzu Kudzn
Kudzu Kudzu Kudzn
Kudzu Kudzu Kudzn
Kudzu Kudzu Kudzn
Kudzu Kudzu Kudzy
Kudzu Kudzu Kudzy
Kudzu Kudzu Kudzy
Kudzu Kudzu Kudzy
Kudzu Kudzu Kudzy
Kudzu Kudzu Kudr

© Alice Ferguson Foundation 2024 Exotic Invaders | 7
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Bean There, Done That

BACKEGROUND INFORMATION:

Students will be conducting a statistical sampling of a tiny measured area
in the park. They will use the data they collect to assess the spread of
invasive plants. This activity will help them understand the concept of
sampling that they will do in their field study.

PROCEDURE, RUESTIONS, AND FOSSIBLE-
RESFONSES:

1. Your group will find 5 random numbers from 1 to 18 by rolling
the dice and using the following grid. To find the first random
number, roll the dice. Match the number on the uncolored die with
the corresponding column number above the grid. Then, match the
color on the other die with the comesponding color in the left column
of the grid. Follow the column and row that you just located until
they intersect. The number in the cell where they intersect is your first
random number. (For example, 2 4 and a blue would generate a 16
as a random number)} Find all five random numbers in this manner
and record them in the row of five blocks below the grid. All random
numbers must be different.

Red

White 7
Blue 13 14 15 14 17 18

e [ o[ [

« Draw a grid of 18 sections of equal size on the inside of your lid.
Use the same number pattern as shown in the grid in Step 1.

» Your group will be given a handful of assorted dried beans.
Assume that each different type of bean is a different species.
Assign each type of bean an abbreviation and describe its
physical characteristics (e.g., BB = black bean: small, round, and
black in color). Record this information on Table |: Bean Species.
Your teacher will designate which beans are invasive. Place a
check in the “Invasive” column for each of those species.

B | Exotic Invaders

Groalc:
= To understand the concept of

Groups of 3.4 students
Materials Lict for Each
C"h'wr'

= 50 ml assorted dded beans
= Lid of a candboard box
(epproximately 1 ft X 2 fi)

= Pair of dice (one die is oolored
red, white, and blus)

ConCiderations:
= To simplify the process of
ﬁcﬁgmlinfmm

number of bean spedies if your
students aro now to the
concept of sampling and nead
o |eam the rather
leaming the spedies codes.

Te iy Connection:
+ Teko of tha beans
in tha instead of

& Alice Ferguson Foundation 2024



A Bean There, Done That

EXFLORATION

TABLE | BEAN SFECIES

g;ﬂﬁ Species Description Invasive
TS Tan, spots
B Black v
G Graan
Y Yallow
WF White, Flattened
WB White, Black spot -
BUR Burgundy :
T Tan
TF Tan, Flattenad
RO Red, oval J
w Whita
TR Tan, round

4, Toss a handful of beans across the grid. Be careful not to move the
tray after the beans have been tossed. The beans need to stay in
the block where they landed. Each block represents a “sample” of
how all the beans are distributed,

5. On Table Il: Bean Distribution, fill in one of your random numbers
at the top of each column.

Then fill in the rest of the sample #s with your four other random
numbers.

TABLE [I: BEAN PISTRIBUTION
Sample 1 Sample 2 ‘ Sample 3 ‘ Sample 4

Random #7 | Random £ 10 | Random # 16 | Random # 11
B B BB G B B
BTBB G'WB TF B
WBB TR BBB T5TF B
R G W B
Gy T W
TF T

© Alice Ferguson Foundation 2024
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A Bean There, Done That K

EXFLORATION

6. Mow look at how the beans are spread in the numbered boxes on your grid. Find the corresponding
number on the box lid and observe the distribution of the beans within it. Using the species symbols
(Table 1), diagram the location of each bean in the Sample 1 block. If a bean is on a line but 50% or
more is within the sample area, then count it. Only count beans in the sample area.

7. Repeat this procedure for each of your samples.

8. Using the data from Table II, fill in Table lll: Bean Data with the symbol and number of each bean type
found in that sample.

9. Complete Table lll. Compute and write the toial for each species in the column labeled Total Species.

For each invasive species write this total again in the Total nvasives column. See table below for
example data and computations.

TABLE- [ll: BEAN DPATA

Number of Each Species

Specios Sampla 1 Samplo 2 Sample 3 Sample 4 Sampla5 Total Total
Symbol | Random £ 7 | Random#10 | Random#1& | Random#11 | Random#1_ | Species Invasives

TS | I | 3

B M L n LI 18 18
Il Il 4
Y I 1
WE 0
WB | 2
BUR 0
T i | 4
TF | | | 3
RO 0
w I | 2
TR | 2

Totals 19 18

10. Use the totals for “species” and “invasives” in Table [ll and compute the percent of invasives present.
446% invasives

11. Why is the percent more useful than the total number?
The percent provides a better idea of the extent to which invasives are present and makes it easier to compare
one sample to another.

10 | Exotic Invaders & Alice Ferguson Foundation 2024



A Bean There, Done That K
EXPLORATION

12. Review your results. Why was it necessary for you to gather data on multiple samples?

One sample will not provide as accurate a picture of the whole population as will multiple samples.

13. Look back to step 1. What is the scientific reason for listing random numbers before the beans were
tossed?
This is.a way of choosing samples that are unbiased by the experimenter.

14. Based on what you learned in this activity, explain “"sampling."
When an area is very large and the population too numerous to count, an accurate "estimate” of the relative
percentages of the various spedies can be obtained by sampling.
If there is a wide range of species and no single species is overly abundant, it is clear that the community of
organisms is in balance. If a single organism is "invading” and eliminating others, it is clear that the system is
not in balance.

© Alice Ferguson Foundation 2024 Exotic Invaders | 11
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Plant Identification Decision Tree K

EXFLORATION

BACKGROUND INFORMATION:

Maost students do not have experience identifying plants. It is very
impaortant that they are introduced to a method of distinguishing one
plant from another before the field study, such as the method
explained on the Ferguson Foundation website activity. Practicing
before the field study will greatly increase students’ ability to complets
the project successfully, to become fully engaged in the learning
experience, and to feel that they are truly doing scientific research,

FPROCEDPURE. QUESTIONS, AND FOSSIBLE-
RESFONSES:

1. Go to fergusonfoundation.org/resources/game-plant-
identification/

2. Click on the habitat most similar to the one that your students will
study in the park (woodland edge, meadow, or lowland forest).

3. ldentify the six plants in your habitat and complete Table IV:
Invasive Plants and Their Characteristics.
See Table IV on the following page.

12| Exotic Invaders

Groale:

= To leam to identify plants
using a dedsion troo.

* To become familiar with plants

likely to be found in your sintly
habitat.

Clacg Time:

45 mirstes

Garovp Size:

individually or in groups of 2
Materials Lict for Each
Garoup:

» Computer with Intermst access
» Plant |dentificationDecision

Tres

& Alice Ferguson Foundation 2024



Plant Identification Decision Tree K
EXPLORATION

TABLE [V: INVASIVE FLANTS AND THEIR CHARACTERISTICS

Habitat: Woodiand Edge Habitat: Lowiand Forest

Enaglish Host for pathogens; | Beefsteak Uses resources needad | Porcelainberry | Host for pathogens;
vy dense cover that Plant for other plants; grows dense cover that
provents othar quickly; difficult to pravents other plants
plants from eradicate; toxic to cattle from germinating;
germinating; injures reduces air flow, which
trees by covering increases conditions for
them thickly; uses fungus infactions
watar, spaco and
sunlight that other
plants need
Oriental Host for pathogens; | Purple Uses resources needed | Oriental Host for pathogens;
Bittersweet | dense cover that Dead-nettle | for other plants; grows - | Bitterswest dense cover that
pravents ather quickly; difficult to prevents other plants
plants fram eradicate; out-competes from germinating;
germinating; crop seedfings reduces air flow, which
reduces air flow, increases conditions for
which increases fungus infactions;
conditions for causes trees to topple
fungus infections; from the weight of the
rauses trees to vines
toppla-from the
weight of the vines
Japanese Kiils trees and Musk Thistle | Uses resources needad | Bush Alters natural field-to-
Honeysuckle | shmubs by girdling, for other plants; grows | Honeysuckle | forest succession; toxic
cutting off food and quickly; difficult to to other seedlings;
water eradicate reduces air flow, which
increases conditions for
funigus infections; uses
resources needed by
othar plants
Garlic Competas in limited | English Uses resources needed | Multiflora Less nutritious than
Mustard habitat of several Plantain for other plants; grows | Rose native plants for birds;
endangered plants; quickly; difficult to alters natural field-to-
reduces host plants eradicate forest succession; uses
tor native insects; resources needed by
reproduces very other plants
quickly

-

© Alice Ferguson Foundation 2024
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X

Plant Identification Decision Tree

EXFLORATION

Habitat: Woodland Edge Habitat: Meadow Habitat: Lowland Forest
Tres-of- Alters natural field- | Field Uses resources needed | Commaon Displaces native
Heaven to-farest succession; | Garlic for other plants; grows | Reed wetland species;

toxic to ather quickly; difficult to provides little food or
soedlings eradicate sheltor
Multiflora Less nutritious than | Broad-eaved | Uses resources needed | Autumn- Dense cover that
Rose native plants for Plantain by other plants; grows Flowering prevents other plants
birds; takes quickly; difficult to Clamatis from germinating;

resources from
native plants

eradicate; out-competes

crop soodlings

blocks light

14 | Exotic Invaders
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X Plan Wisely For Your Students’ _#
Field Study

BACKEGROUND INFORMATION:

It is.crucial that all students be prepared for the field study in the park.
For many students, working outdoors will be an unusual and challenging
experience. You should review the information in this section carefully

with the class to help students prepare mentally for the field study and to
ensure that they have the appropriate dress and supplies to be comfortable |
in the park. It may be beneficial to review this information several times
before the park visit to be sure all students understand the required
pl‘j}arﬂﬂﬂﬂﬁ and plan well for their visit. Listening to the weather

and developing a what-to-wear list for the day is a great homework
assignment or class discussion in advance of the field study. Soma
teachers opt to have students come to school a few days in advance,
wearing their field study clothes with their backpacks packed for the field
study.

Croal:

T shudents mmed
uhﬂtfwﬂﬂfmiﬂa

Before the site visit, complete the activities in this module to ensure
that all students understand the concept of a watershed, and review the
directions for data collection in this module. The Resources section
provides the information they will use in the park.

BE FREFARED FOR THE FARK VISIT:

Students need to be dressed appropriately and have adequate food
and drink. Expensive clothes and shoes are not appropriate for work in
the out-of-doors, and wearing these items makes students

reluctant to engage in field studies. Advise students not to wear skirts;
shoes with high heels, or sandals.

The AFF Educator and National Park Service Ranger will have all the
supplies for the field study.

FARK INFORMATION:

Students can review information about the park and its history on the
Bridging the Watershed website at fergusonfoundation.org.

THINGS TO BRING:

s There won't be a place to buy food. Students must bring 3 bag lunch
and pienty to drink, preferably water. If given adequate notice, your
cafeteria staff can help coordinate lunches for students on free or
reduced-meal programs.

s The hotter the weather, the more students should bring to drink. Have
students pack their lunch and drinks in a backpack or bag that they can
easily carry into and out of the park study site.

© Alice Ferguson Foundation 2024 Exotic Invaders | 15



X Plan Wisely For Your Students’ _#
Field Study  cnaacemenT

» Keeping in the ecology-minded spirit, suggest that students make their lunch as trash free as possible. Some
areas and parks have no trash cans. What is packed in must be packed out

» Make sure that students bring sunscreen and insect repellent if desired.

FARK STEWARDPSHIF,

» Remind students that collecting of any type is prohibited.
» Remind students to take only photagraphs and leave only footprints.

TIFS ABOUT CLOTHINGE:

» Students should wear comfertable clothing that allows them to easily move, hike, bend, and climb.
Students may have to gather data in a wet and muddy environment, so they should choese clathes they
don’t mind getting wet and dirty.

s« Dress for the weather. In cool weather, have students wear layers of clothing to keep them warm in the
early moming, but that they can remave later in the day or while working. if the forecast calls for possible
rain, students should wear a waterproof jacket, hat, and shoes, and bring 3 plastic bag for materials.

Even in warm weather, have students
wear long pants and a long-sleeved EIT
shirt for protection from poison
vy and briers,

Students may be in a2 wooded area
or walk through tall grass.

w

The data sheets your students
will use on their field study are
included hera so they can be
well prepared for what they
will be asked to do in the park.
You will not need to
bring these with you.

28
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é:ﬂ“;';i;,ﬂ Bridging the Watershed e
J’.',n—;.fm"b"""

Plant Invaders Datasheet

Clate:

Park: Study Site:

Park Rangers & Educators: (one per row) Group Members: (one per row)

®

Lafitude: | North Longitude: | West

Why is it important to know the |latitude and longitude?

Yesterday Today
Air Temperature e "L
Cloud Cover [} Clear 0O Partly Cloudy O Cloudy [ Clear [ Partly Cloudy O Cloudy
Precipitation O Mone [ Rzin [ Other O Mone [0 Rain [ Other

How could weather affect today's field study?

Sketch the study site, showing all details that affect your field study:

What features of your field study site might encourage invasive species?

© Alice Ferguson Foundation 2024
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Describe each plant in
2-3 words {e.g. /
"woody vine"), Then
give it an abbreviation ;
(e.g. "wv"). Write '
"wv" in the diagram to
the right in each place Y -
you see that plant.

A
Tip: if there are a lot of wal
the same plant in one \ %
spot, use a number to &)
indicate how many ’
e.g "wv-g", P

L Study Area Map _|

i
w

After mapping the plants, use the field guide to identify each plant and determine if it's native or non-native.

Plant f)e&criptinn Abbraviation Plant Name Total | Non-native?| Total Native
O
L]
]
)
O
]
[l
]
Ll
L]
]
Cl
Ll
Ll
]
Total: Total:

Bridging the Watershed

18 | Exotic Invaders
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P\ . .
Measuring the Invasion K
EXPLORATION

BACKGROUND INFORMATION:

Groals:

Students will work in small groups in a designated study area to «To idantily apecion
observe and count plant species, both native and non-native invasive : ;Dwﬂmp!ﬁhm ;:rd
using a dichotomous key to identify them. Your AFF educator and park : individual plants in a maasured
ranger will mark off the study area and transect line and supply each : plot.
team with necessary materials and equipment. Your educator will direct B T daterming fhe kit
park activities with assistance from the classroom teacher when g percentages of native plants
appropriate, varsus exotic invasive plants in
Students should familiarize themselvas with the field study before that area.
coming to the chosen field study park. They will practice random ;
sampling method of data collection. They will diagram the random W CHass Time:
sample of plants in their study area using the plant's abbreviation and Al The fiald study will be completed
the number present (see example below). 3l in asingle, 3.5 hourvisit o &

gl national park.

i Eﬂlmur Size:

EXAMFLE: INDIVIDUAL STUDY AREA MAF B G

of 45 for this
activity before the trip.

© Alice Ferguson Foundation 2024 Exotic Invaders | 19



A Data Analysis K
_EXPLANATION

BACKGROUND INFORMATION:

Using the data they collected, each group will prepare a summary report 5
describing the general health and conditions of the study area, focusing i m""h ‘hrm
primarily on the plant population, the presence of exotic invasive species, |
and-their effect on the area. Other classes, conducting similar tests, will ; zﬂﬂ:\,‘::m F‘E.EB ol
be able to compare results. ;
= To compute the dass average

When they have completed their written report, each group will use the ‘ Fh“tﬁ : ﬁﬁ“:;
self-evaluation form to rate its own work. You will also use the evaluation : stdied.
form to rate the work of each group and help you select the best report :
to send to the AFF educator. Remind students that, by contributing B lacc Time:
a Te_Ell service to their community, their efforts can help improve the B o0
environment: :

W oy Size:

E Sama as field study group.

W Materials Lict for Each

RESFONSES:

1. Compute the percentage of non-native invasive plants for all
groups by completing Table V: Class Total of Plants in Study Area. :
Suggestion: Have each group repaort its findings orally and computea ¢
class total for each species (non-native invasive and native).

2. [Each group will use the class data to prepare a report. Begin your
report with the name of the park you visited, the date of your visit,
and the name of the module. Define the study area and weather
conditions using data from the data sheet, sketch of the site, site
description, and the study area map.

3. Foreach non-native invasive plant your class found at the study

site, examine the invasive characteristics and describe ﬂu;!.
potential effects on the native plants of your study site.
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A .
Data Analysis K
EXPLANATION

TABLE V: CLASS TOTAL OF FLANTS IN STUDY AREA

Total Non-Native
Plant Name Total Plants

Totals

5. Refer to the student pages for a copy of the % Non-Native Plants

Performance List, Use the Performance List to evaluate your
group’'s data collection efforis in the park and your final report.
Using Performance Lists to Assess Student Work:

Performance lists are ofien used to assess apd evaluate studentwork. Performance lists consist of criteria
that define the essential elements of the performance and for product and are used to "paint the target”
for both students and teachers. Because of the design and intent of performance lists, feedback to students
is analytical in that both strengths and weaknesses of the performance can be delineated. In the classroom,
performance fists have proven to be the easiest assessment tools for the teacher to design and for the
student to use. Typically, they are the first and most important step toward building other assessment tools,
such as holistic and analytical rubrics.

The essential performance criteria provided in the performance list are defined in clear, concise, descriptive,
and unambiguous language so that all audiences understand that target performance lists are often best
used for self-assessment:

(Once the criteria have been defined, you can "weight” the various elements of the performance by
assigning different point values. This serves to draw attention to the most important criteria for a particular
performance. For example, suppose you decide to assign a scale of 0-5 points to element #1, which states,
"All group data are entered, and the percent non-native invasive plants present is accurately determined.”
Element #1 clearly defines one essential component of the performance and can be scored anywhere
between 0 and 5 points. Element #2 states, "All class data are entered, and an average percent of exotic
invasive plants for the class is accurately determined.” By contrast, this task is assigned a 0 -10 point value.
Obwiously, element #2 receives greater emphasis for this particular performance. Thus, the various elements
of the performance can be "weighted” depending upon the goals of the teacher. Points far all criteria can
be totaled at the end and used for student revision and/or assignment of grades.

© Alice Ferguson Foundation 2024 Exotic Invaders { 21



N\ .
Performance List K
EXPLANATION

Group Members Data

T S

Points | Group | Teacher

1 All group data are entered, and the percent of non-native invasive plants present s
accurately determined

%]

All class data are entered, and an average percent of non-native invasive plants for
the class is accurately determined

3 The summary report bagins with & datailed description of the study area and weathar
conditions.

4 Along with the summary of class data, a descriptive assessment of the invasive
characteristics and potential effects on native plants is included.

5 The summary is clear, concise, and accurately reflects the findings of the study.

& Scientific terminclogy and concepts are accurately explained and applied to illustrate
major points of the report,

7 \isual aids [photographs, charts, graphs, drawings; etc.) enhance the understanding of
the text.

B Visuals are clearly titled, labeled, and refarencad within the text.

? Language used in the report is purposeful, descriptive, and appropriate for the
intended audience.

Tatal

Teacher Comments:

22 | Exotic Invaders & Alice Ferguson Foundation 2024



X Plant Invaders on the Move: P 4
Is Your Town Next? _; 4z earion

While in the national park, you studied some of the non-native invasive :
plants that inhabit this region. Many other types of organisms besides W Groals:

plants can be invasive, and the problems they cause should concern all i » To choose a pair of non-native
of us. invasive organisms to compare:

The following page is a list of random pairs of non-native invasive
organisms. Some are dangerous to humans, but most are harmless and
even beautiful or otherwise interesting. Think about how something
might be beautiful or interesting and still be 2 threat.

© Alice Ferguson Foundation 2024 Exotic Invaders | 23



X Plant Invaders on the Move: K
Is Your Town Next? ., 4z earion

Parcelainberry
Ampelopsis brevipedunculata

Chinese Mitten Crab
Eriocheir sinensis

Pathogens

White Pine Blistar Rust
Cronartium ribicola

Crriental Bittersweat
Celastrus orbiculatus

Morthemn Snakehoad
Channa argus

Dutch Elm Diszcase
Ophiostoma ufmi

Kudzu
Pueraria montana var. lobata

Zeora Mussel
Direissena polymorpha

Sudden Oak Death
Phytophthora ramorum

Japanese honeysuckle
Lonicera japonica

Emerald Ash Borer
Agrilus planipennis

White Nose Syndrome
Gaomyces destructans

Tree-of-Heaven

Hemlock Woolly Adelgid

Southem Bacterial Wilt

Porsicaria porfoliata

Ailanthus altizsima Adelges tsugae Ralstonia solanacearum r3b2
Garlic Mustard Asian Stink Bugs

Alliaria paticlata Halyomorpha halys

Purple Loosestrife Rapa Whelk

Lythrum salicaria Rapana venosa

Mila-a-Minuts Grass Carp

Ctenopharyngodon idalla

Multifiora Rose
Rosa multiffora

Parasitic Bes Mite
Varroa destructor

Japanese Stiltgrass
Microstegium vimineum

European Earthworms
Lumnbricus rubelius

Scotch Thistle

Cnopordum acanthium

Red Imported Fire Ant
Solenopsis invicta

Leafy Spurge
Euphorbia asula

Eurasian Water Milfail
Myriophyllum spicatum

Hydrilla
Hydrilla varticillata

Phragmites
Phragmites australis

Winebarmy
Rubus phoanicolasius

Water Hyacinth
Eichhomnia crassipes

English vy
Hedera helix

Amur Honeysuckie
Lonicera maackii
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X Plant Invaders on the Move: #
Is Your Town Next?_, 4z esrion

FROCEDURE AND QUESTIONS;

1. Choose one pair of invasive organisms from the list on page 25. Record the names of your
organisms on Table VI: Notes on Non-Native Invasive Invaders on page 27.

2. Find out as much as you can about your organisms, including their negative impacts on the habitats
they invade, the characteristics that make them successful invaders, and how they travel to new
regions. Find out how humans have made the invasion easier. Record the information on Table V.

3. Continue your research to find out how natural resource managers are dealing with removing
or controlling the spread of your invaders. List your findings below.

Organism 1. Organism 2:

4, Construct a graphic organizer to display all the information you gathered.

5. Determine the “original range” of each of your organisms. The original range includes the areas of the
world where the organism originally lived. Two world maps have been provided on pages 28 and 29;

use one map for one of your organisms and the other map for your second organism. Color the original
range of each organism blue.

6. MNow find out the geocgraphic areas into which each of your organisms has spread or the new places
where they live. Color these areas red.

© Alice Ferguson Foundation 2024 Exotic Invaders | 25



X Plant Invaders on the Move: K
Is Your Town Next? | sz eation

TABLE- VI: NOTES ON NON-NATIVE INVASIVE- INVAPERS

Name of Organism Name of Organism

Motes MNotes

7. ls either of the organisms you studied already in your community? If so, which organism(s)?

8. What effects could their presence have on human health or environmental health?

26 | Exotic Invadars & Alice Ferguson Foundation 2024



A Plant Invaders on the Move: P 4
Is Your Town Next? . 12 opation

"f.\

LS o

mCEL N

Organism 1:

MEEAN

. L] 2/
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po N Plant Invaders on the Move: #
Is Your Town Next? . szoration

"f.\

LS o

mCEL N

Organism 2:

MEEAN

. )
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p, 8 Student Action Project: K
Take Action! ) szoratioN

BACKGROUND INFORMATION:

Croals:
Your students h ked at th b-l d -nat
invasive s?:uec:e*:‘? in the Potomac RVer watershed. Ré}cyug?*;?agg ';?Jmlzﬂem o Egmm I I
is the first step to solving it. The next step is to take what they've leamed p i nc
and apply that knowledge at the local level in the community.
» To "act locally” and get
During the field study in the park, students investigated a portion of their 2= pro}
local watershed. This module and the field experience in the park were -
designed to heighten students’ awareness and help them understand What Your Clacc Can Drx
the important role they play in the health of their watershed. The choices | RIS LS LRl B
they make about how to interact with their environment make a long- take the d‘“h@ﬁuﬁm i
term difference, not only to the area in which they live, but also to the ., " gm ot
s P imvolved step s to
watershed as a whole. B o s the -
: the Ferguson Foundation
i wabsiie to check out potential
! i student-lad action proj

Visit our Resource Library at fergusenfoundation.org/resources on the
Ferguson Foundation website to view different types of action projects
a student-led MWEE can be designed around. We provide some step-
by-step instructions, but students provide the inspiration and execution.
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Resources

© Alice Ferguson Foundation 2024

Biodiversity Defined

The word "biediversity” is derived from a eombination of the prefix “bio,” meaning "living,” and the word
"diversity," meaning variety. Thus, biodiversity is the variety of living things in an area. Biodiversity includes

all populations in a community, all the species within those populations, and every individual in each of those
species. Biodiversity also includes the variety of genes contained in a population that are consistently re-shuffled
when individuals reproduce. Biodiversity includes the interactions of the organisms in an ecosystem with each
other and with their envirenment. There are three levels of biodiversity:

1. Genetic diversity — all the different genes contained in all individual plants, animals, fungi, and
microorganisms. Genetic diversity occurs within a species and between different species.

2. Species diversity — all the differences within and between populations of species, as well as between
different species.

3. Ecosystem diversity — all the different habitats, biological communities, and ecological processes.
Ecosystem diversity also includes variation within individual ecosystems.

THE IMFORTANCE- OF BIOPIVERSITY

The Ecological Society of America calls for every human being to be responsible for the stewardship of Earth's
fiving things. The diversity of life enriches the guality of our lives. The diversity of life allows all organisms to take
advantage of the resources available. Humans depend on Earth's biodiversity for our survival.

As humans, we get food from many species. We rely on insects, birds, and other animals to pollinate plants.
Parasites and predators are natural pest controls. We use forest products and fibers such as wool and cotton for
shelter, warmth, and protection. Decomposers recycle organic materials and maintain the productivity of the
sail. Most of our breathable oxygen is a byproduct of plant photosynthesis. Biodiversity also contributes to our
health. Many of our medicines are derived from biological sources. In addition, biodiversity provides models for
research on the solutions to human heath problems.
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Threats to Biadif&rgih’

Species are becoming extinct at the fastest rate known in geclogical history. Many of the extinctions are related
to human activity. The threats to biodiversity include;

1. Habitat loss and destruction
» Often a direct result of human population growth and economic development.
» Often the result of pollution.

[

. Over—exploitation of resources
» Owier-hunting.
» Dver-fishing.
» Over—collecting.

s Clear—cutting of forests.

3. Climatic change

» Invasive plants on land are projected to have a shift in their ranges by 2040-2060 as climate becomes
more suitable for invasive species to thrive and native species’ ranges will decrease.

s May be related to deforestation.

« May be related to increase in heat-holding substances (e.g., more concrete).

4. Alterations in ecosystem composition
» Changes in soil type, vegetation, or water availability caused by humans.
= Change in territory size compared to organism populations.

= Eradication of “predator” or “pest” species by humans,

S92IN0SdY

5. Introduction of an non-native species
= Competes with native species for limited resources (plants and animais).
s Mates with native species (these animals are the same/similar species).
= |nfects native species (plants and animals} with new diseases.

» Actively kills native species.

HOW NON-NATIVE- INVASIVE- SFECIES SURVIVE-
AND IMFACT A& NEW ENVIRONMENT

The success of a native species within its natural ecosystem Is the result of millions of
years of adaptation through natural selection. Thus, it is difficult for most organisms to
survive outside their native habitats. In cases where 3 non-native species does survive in a
new area, it usually has an advantage in its new home because it has none of the
predators, competitors, parasites, or diseases that kept its population in check in its
native habitat.

A non-native species can alter the compaosition of an entire ecosystem by decreasing
populations of rare species and changing or degrading the functioning of the ecosystem
in many ways. Exotic invasive animal species can eat native species. If they are very
closely related to a native species, they can change the genetic make-up of a population
by mating with native species. Herbivorous mammals, such as
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goats, rabbits, pigs, and horses, can threaten native species by transforming s Y
scrublands and forests into grasslands or reducing the available nutrients. In : :
agricultural production, invasive plants may out-compete crops for soil and
watar resources, reduce crop quality, and interfere with harvesting. On
rangelands, invasive plants may crowd out more desirable and nutritious
forage, cause soil erosion, and poison some wildlife and livestock species.
Invasive plants can smother native vegetation or change the timing and
severity of fires and floods. In addition, invasive species, both plants and
animals, may introduce pathogens and parasites that can eliminate a
dominant native.

While some of these species were introduces during European colonialism
and globalization, the introduction of non-native invasive species continues
in present day. An invasive water chestnut species, Trapa Bispinosa, has
been invading the Potomac River watershed, particularly in Northern
Virginia, the first place it was found growing in the U.S. How it got here is
unknown, but it is speculated that someone could have planted it in their
own pond at home. The seed pods spread as they can attach to the
feathers of waterfowl or the anchor line for a boat.

Criental Bitterswesat

Resources

4 o i
Water chestrut covers a lake in Farfax, VA Credic Nancy Rybicki
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Non-Native Invasives in the United States

There are approximately 50,000 non-native species in the United States. Some species were intentionally
brought into the United States, while others entered accidentally. A rapidly increasing human population has
led to greater distribution of invasive species. People take their plants and animals with them when they move
into new regions. Increased demand for foed and fiber and the overuse of public lands for recreation and
commercial purposes have also contributed to the non-native invasion. Finally, floeding can transport non-native
aquatic and marsh species to new regions.

The kudzu vine was brought into the United States
from Japan and China to control seil erosion. It is now
killing native plants throughout the Southeast. European
colonists brought European birds such as starlings and
English sparrows to the New Werld. Game fish have been
transferred to stock sport fisheries. Hundreds of marine
animal species have been moved globally by the transfer
of edible oysters for "replanting.” The gypsy moth
escaped from a research lab in Boston in the 1860s and
has defoliated vast amounts of forest in the northeastern
United States. The sea lamprey, introduced accidentally
into the Great Lakes through the Erie Canal, has
decimated populations of native fish. Purple loosestrife,
an omamental plant native to Europe, is displacing
wetland vegetation. The European zebra mussel attaches
itself to boats, pipes, and shells of other mollusks to
invade aguatic habitats throughout the eastemn United
States where it is changing the invaded habitat and
causing native clams to starve to death. Leafy spurge,
Kuzu native to Asia and Europe, infests almost 2.5 million acres
. of North Amarica, It causes severe imritation of the mouths
and digestive tracts of cattle and can even result in death. The increased trade in unusual pets, including
aquarium species, introduces a variety of species that may escape or be released by uninformed owners.

In addition to human intentional and non-intentional
introductions of invasives, climate change has

introduced concern about how these invasives will
rapidly spread. A shift in the ranges of these species,
the area where 3 species lives, is likely. The kudzu ving
is projected to extend northward as temperatures
become warmer. Non-native invasive plants are typically
able to adapt to changing climate, which is why they
often out-compete natives. Non-native invasive plants
cover around 1.4 million acres of National Park Service
Lands and waters. Thase invaders expand into

private state, federal, and tribal lands as well. Manging
inyasives can take time, as Indiana Dunes Mational Park
removed invasive common reed every year, 3 1-6
meters tall grass that chokes out native plants. After
nearly 20 years in 2022, the Park was successfully
restored and thriving with native species.The National
Park Service continues to manage invasive species LT
through research, volunteer work, and education. DML TV A RN

Maticnal Park Senvice valunteers survaying invasive plamts in Parks

S82JN0SY
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Resources

© Alice Ferguson Foundation 2024

'ﬂ'ﬁfagi'ﬂ’& Nﬂ“"'N E'H ve Eﬁ ﬂ'ﬂ*iﬂ'g excerpt from Environmental Protection Agency
P

Healthy native ecosystems are dynamic and ever-changing, but their changes occur within a range of natural
variability When is the "balance of nature’ tipped too far? Some kinds of non-native plants and animals can cause
havoc when, accidentally or intentionally, they are released outside their normal range into a new region. The
Gypsy Maoth, Nutria, Zebra Mussel, Hydrilla, Sea Lamprey and Kudzu are examples of non-natives that have
caused massive economic and ecological losses in new locations because the natural controls of their native
ecosystemns were not there.

Not all non-native species become pests, or even survive, in new locations.

But when they do, they often displace a whole suite of native species to become
dominant. They then take on new |abels; invasive exotics, or non-native nuisance '
species, or simply, invasive species. Their impacts are insidious because they
often invade the open space areas we have preserved for native flora and fauna,
as well as farmlands, forests and suburbs. How big is the problem? Consider the
following:

» Damages from invasive species, including only those damages that can be
expressed in monetary terms, have been estimated as high as % 138 billion
per year. These damages affect agriculture, rangeland, forests, people's
homes and yards, human and animal health, food supplies, fishing and
beating, outdoor recreation, and many other areas;

» Invasive species are thought to have been involved in 70% of this century's
extinctions of native aquatic species, and 42% of current endangered
species are impacted significantly by invasive species; \. il J

Purple Loosestrife

» In January 2003 the Director of the US Fish and Wildlife Service called
invasive species "the biggest environmental threat to this country... it's
something everyone needs to take very, very seriously.”

It is increasingly important that watershed managers become aware of invasive species in their watersheds, in
both the aguatic and temrestrial environments. Aquatic invaders are clearly of concemn to a water resources
manager, but invasive species in the watershed can have significant effects on water quality and aquatic
ecosystem health due to the ways they affect bank stability and the volume and pollution levels in runoff.

STATE- VOLUNTEER EFFORTS

The [Maryland] State Department of Natural Resources has twe major programs to stem invasive non-

natives: one battling water chestnuts in portions of the Bird and Sassafras Rivers, the other battling
phragmites, or tall grasses, on the Eastem Shore in areas that abut the Chesapeake Bay.

Volunteers work at places like Rock Creek Park, Patapsco Valley State Park, Battle Creek Cypress Swamp in
Calvert County, and Ruth B. Swann Park in Charles County. Imlay said volunteers are also organizing at Sandy
Point State Park in Anne Arundel County and Wheaton Regional Park in Montgomery County.

Louisa Thompson, an Ellicott City master gardener and a member of the Maryland Native Plant Society, became
so concermned about the problem, .__that she decided to start 3 volunteer conservation stewardship program in
Patapsco Valley State Park. Since April, she has organized efforts to clear invasives from different parts of the
park. Volunteers tackled gariic mustard, which crowds out native wildflowers. They pulled wineberry and
planted trees in its place. They have turned their efforts on Japanese stiltgrass befores it goes to seed...
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"We're interested in native plants not just because we love them,”

[Thompson] told a recent group of volunteers, “but because they form the '
foundation for the food web.” She talked about the ways seeds can spread: by
wind, by water, especially during a flood; in the beaks of birds, the soles of
hikers' boots, the treads of bike tires. And she talked about animals, like
butterflies, that can suffer as a result.

"The plants just spread so fast that it's hard to keep up,” she said,
acknowledging that she sometimes feels powerless in the face of rampant
plant invasion. “There is no public agency that has enough staff to deal with
this." But Thompsen is an optimist who believes that if humans care enough,
they can stem thie problem. "We really will have to start a movement, create a
real change of attitude both in the public and private areas,” she said.

Warmer summers and shorter winters due to climate change has shown
concermn for invasives, as a bill was passed by both houses in the Maryland o
government. The bill addressed guidelines on invasive plants laid out by the

U.S Fish and Wildlife Service and the National Park Service, A priority status
would be given to the sale of native plants and ban invasive plants from being
sald or fabeled when selling.
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Voluntes pulling myvasiyve perwinkle at Rock Creek Park with the Rock Cresk Corservancy. Credit Tyrone Tumes
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For Better Or Worge, Phragmites I Here To Stay

by Jeremy Cox, excerpt from TheBayNet

ANNAPOLIS, Md. — Few phenomena of the past century have altered the landscape and the ecology of the
Chesapeake Bay, experts say, as much as the invasion of a straw-like saltmarsh weed from the opposite side of
the world. Its Latin name, Phragmites australis, presents something of a geographic misnomer. Australia is where
the species was first fully described in scientific literature. But the genetic strain that now pervades the Bay area
originated in Europe, Asia and North Africa, researchers say. Now, phragmites (pronounced "frag-MY-teez") can
be found just about anywhere the soil is typically wet: waving in the breeze along the Bay's shoreline, engulfing
abandoned homes on the rural Eastem Shore, sprouting in ditches outside suburban strip malls.

Land managers and researchers have long regarded the phragmites takeover as a negative change for the Bay.
The plant grows in claustrophobic thickets too dense for moest local wildlife. It easily crowds out native grasses.
And its tall stalks are a scourge to waterfront property owners trying to preserve their views.

"In the Chesapeake Bay, it's too late,"” said Dennis Whigham, a
senior botanist at the Smithsonian Environmental Research
Center in Edgewater, MD."There’s already so much phragmites
that it's not possible economically to eliminate it. It's here to
stay.”

The species prefers fresh to brackish wetlands — partially
accounting for their higher abundance in Maryland’s portion of
the Bay versus Virginia's — but can survive surounded by waters
saltier than the ocean. It spreads either by seeds or rhizomes, . 1
underground shoots from existing plants. It's no coincidence that & Nl LR 1 i
phragmites, also known as common reed, has accelerated in _ i AT (L " .
lockstep with the human population around the Bay, said Serina  Phragmites at Terrapin Park on Kent Island, MD.
Wittyngham, a post-doctoral research associate with the Virginia  Credit Alicia Pimental/Chesapake Bay Program
Institute of Marine Science. The reed is especially good at

establishing itself in spats where the installation of bulkheads or

other human disturbances have left behind bare earth. "As soon

as it ends up somewhere, it takes over,” Serina said. "It has a

real competitive ability, and it outcompetes anything native.”

Phragmites research in the United States used to concentrate almost exclusively on exploring ways to control its
spread. There is still plenty of that. But a new strain of inquiry has emerged over the past decade or so with a
decidedly different outlook: if phragmites are here to stay, as it appears, perhaps the benefits can be maximized.

"When you hear [the term] "invasive,’ you immediately go to, ‘Oh that's bad,” said Daniel Coleman, a post-
doctoral fellow and wetlands scientist at the University of Georgia. "But phragmites, in particular, offers
ecosystem services that can benefit marshes, and it does some things really well. Phragmites can help slow
erosion in places where nothing else is growing, even helping to raise the height of the land by trapping
sediment. But, a positive effect is accompanied by a negative one: Phragmites-invaded areas may not be as
suitable as nursery grounds for young fish, as shown by reduced counts of juvenile and larval fish in their midst,
according to a growing body of research. Phragmites also has been shown to have some worth in capturing and
storing carben (a major greenhouse gas) and nitregen (a nutrient that fuels harmtul algae blooms). Butin both
cases, it is a poor substitute for native plants and trees.

Keryn Gedan, a coastal ecologist with George Washington University, has spent as much time as anyone in the
Chesapeake region thinking about and studying phragmites. Her work on the Eastern Shore concentrates on the
fate of marshes. Gedan admits that phragmites has benefits to offer. But she hopes that her work and that of
others help to save some native marsh for future generations.
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‘Weed Warriors attack invasives kj”ing_D.C».-arﬁ-a trees

By Justin Wm. Moyer, excerpt from The Washington Post

Enter the Weed Warriors: concemed citizens on a mission to locate killer flora and tear them out of the earth.
in and around the District, these volunteer plant terminators are targeting nonnative weeds in an effort to
protect the region’s parks and forests — and to improve their own mental well-being through camaraderie,
community service and time in nature.

The spread of invasive plants, pests and animals across continents is
driving native species to extinction and costing the world mere than
$423 billion a year, according to a recent U.N.-backed report. Across the
Mid-Atlantic region, such nonnative vines are overtaking trees while alse
threatening insects and animals that depend on them for food and
shelter.

The problem has become so severe that authorities in the region are
leaning on volunteers like the Weed Warriors to rescue the native
species. Volunteers can join Weed Warrior workdays or undergo training
to become certified to work in Mentgomery's parks, helping control six
priorty invasive vines.

Weed Warriors recognize that some invasives, spread by animals that
consume their seeds or people who unwittingly transport them on their
clothing simply by walking in the woods, can never be eradicated.

"It | have any good mental health, it's due to Weed Warrioring, "Francisco, a retired school teacher said. "You
have a sense of accomplishmeant.”

Weed Warrior volunteers spent 3,000 hours battling invasives in Rock Creek Park last year, said National Park
Service spokesperson Autumn Cook. Anyone older than 18 can obtain a permit to become a Rock Creek Park
Weed Warrior by completing a two-part training, adopting an area of the park, and working with park staff on
a plan for invasive remaval.

S©2JNOSOY

According to a 2022 report by the Chesapeake Climate Action MNetwork, hundreds of volunteers who toiled
weekly over about a year in the D.C. suburb of Takoma Park saved more than 4,000 trees that had previously
been "identified as dying from invasive vines.”
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Student Pages
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Biodiversity: Variety of Life Procedure

1. The following paragraph is difficult to understand because letters have been removed.
What letters are missing?

Bioiversiy s he variey of iving hings in an ecosysem. | incues he popuaions in a communiy, he
species wihin hose popuaions, an every organism in each of hose species. Each organism may
ea many ifferen organisms an/or be prey for many oher organisms. hus each member of he
communiy fis ino a number of foo chains. Because he foo chains in a communiy overap, his se
of inerocking foo chains is cae a foo web. he mare compex a foo web (os of inerocking foo chains)
he more sabe he foo suppy is for 3 members of he communiy. If one foo chain fas apar, he foo web
si works an species survive. If a foo web is simpe (few inerocking foo chains), he oss of one foo
chain may coapse he enire web, eaing o exincion of many species. Greaer bioiversiy eas o greaer
sabily in ecosysems.

2. Think about how removing letters changed the paragraph. What if only one letter had been removed?

3. Think of the letters in words as species in a food chain. How are the incomplete words analogous
(similar) to food chains when species disappear?

4. Try to insert the missing letters. Then re-read and summarize the corrected version of the paragraph:
Biodiversity is the variety of living things in an ecosystem. It includes the populations in a
community, the species within those populations, and every organism in each of those species.
Each organism may eat many different organisms and /or be prey formany other organisms. Thus
each member of the community fits into a number of food chains. Because the food chainsin a
community overlap, this set of interlocking food chains is called a food web. The more complex
a food web (lots of interlocking food chains), the more stable the food supply is for members of
the community. [f one food chain falls apart, the food web still works and species survive. If a food
web is simple (few interlocking food chains), the loss of one food chain may collapse the entire
web, leading to extinction of many species. Greater biodiversity leads to greater stability
in ecosystems.

5. Read about biodiversity in your Resources. What human activities do you see in
the list that could affect biodiversity where you live?

6. Are all non-native species invasive?

7. Read about non-native invasive plants in your Resources. Are non-native species a problem in
your area? Explain,
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Bean There, Done That Procedure and Tables

1. Your group will find 5 random numbers from 1 to 18 by rolling the dice and using the following grid.
Te find the first random number, roll the dice. Match the number on the uncolored die with the
comresponding column number above the grid.

Then, match the color on the other die with the

corresponding color in the left column of the grid. nn
Follow the column and row that you just located Red 1 7 4 5 &
until they intersect. The number in the cell where

a3 | tad

they intersect js your first random number. (For WI_-”tE ! 2 L A L
example, a 4 and a blue would generate a 16 as Blue 13 | 14 | 15 | 16 | 17 | 18

a randem number) Find all five random numbers

in this manner and record them in the row of

five blocks below the grid. All random numbers ] ] ] ] |

must be different.

2. Draw a grid of 18 sections of equal size on the inside of your lid. Use the same number pattern as
shown in the grid in Step 1.

3. Your group will be given a handful of assorted dried beans.
Assume that =ach different type of bean is a different species. Assign each type of bean an abbreviation
and describe its physical characteristics (e.g., BB = black bean; small, round, and black in color). Record
this information on Table I: Bean Species. Your teacher will designate which beans are invasives. Place a
check in the "MNon-native invasive” column for each of those species.

TABLE- |: BEAN SFECIES

Mon-native
Invasive

Species Description
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Bean There, Done That Procedure and Tables

4. Toss a handful of beans across the grid. Be careful noet to move the tray after the beans have been
tossed. The beans need to stay in the block where they landed. Each block represents a "sample”
of how all the beans are distributed.

5. On Table |I: Bean Distribution, fill in one of your random numbers at the top of each column.
Then fill in the rest of the sample #s with your four other random numbers.

TABLE- [l: BEAN DISTRIEUTION

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5

Random #7 Random # 10 Random # 16 Random # 11 Random # 1

6. MNow look at how the beans are spread in the numbered boxes on your grid. Find the corresponding
number on the box lid and observe the distribution of the beans within it. Using the species symbols
(Table 1), diagram the location of each bean in the Sample 1 block. If a bean is on a line but 50% or
more is within the sample area, then count it. Only count beans in the sample area.

7. Repeat this procedure for each of your samples.

8. Using the data from Table ll, fill in Table lll: Bean Data with the symbol and number of each bean type
found in that sample.

9. Complete Table lll. Compute and write the total for each species in the column labeled Total Species.
For each exotic invasive species write this total again in the Total Non-Native Invasives column.
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Bean There, Done That Procedure and Tables

TABLE [ll: BEAN DPATA

-1

Species Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Total Total non-

Symbol | Random# _ | Random# _ | Random# _ | Random# _ | Random#& _ Species |Mafive Invasives
Totals

10. Use the totals for "species” and “non-native invasives” in Table lll and compute the percent of

non-native invasives present.

11. Why is the percent more useful than the total number?

12. Review your results. Why was it necessary for you to gather data on multiple samples?

13. Look back to step 1 on page 4. What is the scientific reason for listing random numbers before the
beans were tossed?

14. Based on what you learned in this activity, explain “sampling.”
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Plant |dentification Decision Tree
Procedure and Table

1. Go to fergusonfoundation.orgiresources/game-plant-identification

2. Click on the habitat most similar to the one that you will study in the park
(woodland edge, meadow, or lowland forest).

3. ldentify the six plants in your habitat and complete Table IV: Invasive Plants and Their
Characteristics.

TABLE- IV: INVASIVE FLANTS AND THEIR CHARACTERISTICS
-
Habitat:

Invasive Plant (Common Name) Invasive Characteristics

1.
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Exotic Invaders Datasheet

Clate:

Park: Study Site:

Park Rangers & Educators: (one per row) Group Members: (one per row)

®

Lafitude: | North Longitude: | West

Why is it important to know the |latitude and longitude?

Yesterday Today
Air Temperature e "L
Cloud Cover [} Clear 0O Partly Cloudy O Cloudy [ Clear [ Partly Cloudy O Cloudy
Precipitation O Mone [ Rzin [ Other O Mone [0 Rain [ Other

How could weather affect today's field study?

Sketch the study site, showing all details that affect your field study:

What features of your field study site might encourage invasive species?

© Alice Ferguson Foundation 2024
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Describe each plant in
2-3 words {e.g. /
"woody vine"), Then
give it an abbreviation ;
(e.g. "wv"). Write '
"wv" in the diagram to
the right in each place Y -
you see that plant.

Tip: if there are a lot of Y
the same plant in one \ %
spot, use a number to e
indicate how many
e.g "wv-8",

L Study Area Map _|

i
w

After mapping the plants, use the field guide to identify each plant and determine if it's native or non-native.

Plant f)e&criptinn Abbraviation Plant Name Total | Non-native?| Total Native
O
L]
]
)
O
]
[l
]
Ll
L]
]
Cl
Ll
Ll
]
Total: Total:

Bridging the Watershed
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