Wild plants, gathering, and
sustainability

A Biology, Ecology, and Environmental Studies unit for grades 9-12

Developed by Allaire Diamond M.S., M.Ed. as part of the project People, Plants & Gathering in
Northern Maine, a collaboration between the USDA Forest Service Northern Research Station
and the University of Vermont, funded by the Northeastern States Research Cooperative.
Principal project investigators: Dr. Marla Emery, USDA Forest Service, and Dr. Clare Ginger,
University of Vermont.*

Lesson 1: Wild potential

Topics: Plants, ecosystems, human-plant interactions

Type of lesson: Research, evaluating sources, using People, Plants & Gathering,
integrating biological and cultural information

Assessment: Oral report and mini-poster

Lesson 2: “When a butterfly flaps its wings...””: Humans, natural systems,
and the effect of scale

Topics: Balancing human needs with the natural world, plant and ecosystem resilience, life
cycles, natural resource management

Assessment: Participation in class discussion, class master list of how gathering could affect
ecosystems or landscapes

Lesson 3 (or homework for Lesson 2): Gathering analysis

Topics: Evaluating sources, traditional management, natural resource management, plant
and ecosystem resilience

Assessment: Reflective or analytical essay

Lesson 4: Policy recommendations

Topics: Natural resource management, natural resource policy and planning, traditional
management

Assessment: Individual, small-group, or class list of policy recommendations
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Lesson 1: Wild Potential

Topics: Plants, ecosystems, human-plant interactions

Maine Learning Results Addressed:
Science ET Students describe and analyze the evidence for relatedness among and within
diverse populations of organisms and the importance of biodiversity.

Background: In this lesson, students will be assigned a plant that has medicinal, edible, or
craft uses for people in northern Maine. Using multiple sources, they will develop a teaching
resource for their classmates about the plant and the uses people have for it. They will focus
specifically on the ways the plant is gathered based on its use (for example, must the entire
plant be harvested or are just the leaves sufficient?). Outcomes of this activity will be
familiarity with a particular plant that has value to humans, as well as familiarity with several
reputable online research resources.

Materials:
e Computer with Internet access
® Materials needed to make mini-poster (papet/pens/glue/etc. or digital).

Time: 40-80 minutes for research and poster making (shorter class period may require
students to finish their mini-poster at home), 20-40 minutes for sharing.

Assessment: Mini-poster using poster rubric.

Activities:

1. Introduce lesson by asking students if they ever pick a plant in the wild, like
blueberries, fiddleheads, or balsam tips, to use it for something. Get a few replies —
ask which plant, what it is used for, and what part of the plant is used. Ask if there
are special strategies the person uses when gathering to make sure they are getting
the right kind of material — the ripest berries, cleanest bark, or whatever (but let
student responses create the ‘meat’ of this discussion). If the class has already had
lessons about plant anatomy, ask them to name plant parts that are used, as
specifically as possible.

2. Explain that we are going to take some time today to learn about plants that people
use in northern Maine, and we are going to approach this both as biologists and as
anthropologists/social scientists. We are going to examine both the biological and
cultural stories behind the plants.

3. Encourage student engagement by showing some examples of people gathering and
using plants. Below are a few suggestions for short videos available online that show
people gathering and using blueberries, black ash, and wild cranberries in Maine and
similar regions. One or more of these films (or others that you find) could be shown
before introducing the assignment to students. Note that online films work best if
they are already loaded on your computer to avoid delays. Run them first before
class to ensure this.

a. Little girl picking and eating blueberries in Maine (30 seconds):
http://www.youtube.com/watch?v=CC4I0WpCKbg



http://www.youtube.com/watch?v=CC4IOWpCKbg�

b. Gathering highbush blueberties (2 minutes):
http://www.youtube.com/watch?v=cDw6k24GohY&NR=1
c. Trailer for 2010 film “Black ash basketry: A story of cultural resilience” (2
minutes): http:/ /www.youtube.com/watch?v=vegp]wpzTDEk
d. Trailer for the 1986 film “Our Lives in Our Hands” about brown ash
basketry in northern Maine. (7 minute):
http://www.youtube.com/watch?v=f DkWdVA600
The entire 49-minute film can be streamed at
http://www.folkstreams.net/film,94
e. Gathering wild cranberries in Maine (2 minutes):
http://www.youtube.com/watch?v=f]-r7tRzERA
4. Assign each student a plant from the website People, Plants, and Gathering in
Northern Maine. A list of the plants is on the following page. Students should
complete research and make their poster for homework. Directions are on the
student worksheet.

Note: This website from Diana Hacker, author of many writing and research
handbooks, has some good tips for evaluating online sources. Either use it to
prepare for a brief discussion, or you may want to provide the URL to students for
their own use.
http://www.dianahacker.com/resdoc/tips.html

5. In the next class period, students should display their posters and/or share them in a
circle/sharing session. Ask students not to merely read from their poster but to
highlight the most important points about their plant’s biology, role in its ecosystem
(ecology), and how it is gathered and used.

6. Assess posters with a poster rubric or checklist (not included).
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List of Plants to Research

Ash, Brown (also called Black Ash)
Balm-of-Gilead

Beech, American

Birch, Paper

Blueberry

Burdock, Common
Cedar, Eastern White
Chive, Wild

Chokecherry

Coltsfoot

Comfrey

Cranberry, Highbush
Dandelion

Dogwood, Red Osier
Fiddlehead (Ostrich Fern)
Fir, Balsam

Flag Root (also called Calamus)
Goldthread

Hazelnut, Beaked

Maple, Sugar

Pearly Everlasting

Pine

Plantain

Raspberry, Red

Rose

Spruce

St. Johnswort

Strawberry, Wild

Sweetgrass (Hierochloe odorata; other plants are also called ‘sweetgrass’)



2 Wild Potential: Plant Research

Plant:

Assignment: Research both the biological and cultural background of your plant.

Essential BIOLOGICAL information should include:
e the plant’s Latin name and family name,
its geographic range,
information about its life cycle, reproduction, and growth,
what ecosystems and/or biomes it is found in,

what other plants, animals, or natural features it is associated with (for example, cliffs
or streams),

e information about its role in its ecosystem or habitat. Does it provide important
habitat for a bird or insect species? Does it provide shade for understory plants?
Etc.

Essential CULTURAL information should include:
e what the plant is used for,
specific cultural groups or traditions (if any) that use and value this plant,
a description of how it is gathered,
what plant parts are used and what condition they must be in,

a description of how the plant or plant parts are processed.

Research this information using online, print, and/or oral sources. Begin with the website
People, Plants, and Gathering in Northern Maine

(ht1p:] | nrs.fs.fed.us/ sustaining_forests/ conserve_enhance/ special_products/ maine_ntfp/). From there,
look at the Resources page for ideas of other places to get information. Be sure to use
reputable sources; it is almost always safe to use sites that end with .gov or .edu, but watch
out for sites ending with .com or .org. Ask your teacher if you have questions about
whether or not to use a site; your teacher has some links to information about how to
evaluate an online source when doing research. Be sure to record all of your information in
proper bibliographic format, like this example in APA format:

Cain, A., & Burris, M. (1999, April). Investigation of the use of mobile phones while driving.
Retrieved January 15, 2000, from
http://www.cutr.eng.usf.edu/its/mobile_phone_texthtm
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When you are done researching, make an 8.5x11” poster about your plant, highlighting the
information you’ve found, that will be a detailed, yet easily-understood and attractive
resource for your teacher and classmates. You may make this with a computer or by hand.
You’'ll be sharing this with your classmates when you next get together.

Due:




Lesson 2: “When a butterfly flaps its wings...””: Humans, natural
systems, and the effect of scale

Topics: Balancing human needs with the natural world, plant and ecosystem resilience, life
cycles, natural resource management

Maine Learning Results Addressed:
Science A4 Scale Students apply understanding of scale to explain phenomena in physical,
biological, and technological systems.
a. Describe how large changes of scale may change how physical and biological systems
work and provide examples.
Sczence E2 Students describe and analyze the interactions, cycles, and factors that affect short-
term and long-term ecosystem stability and change.
a. EBxplain why ecosystems can be reasonably stable over hundreds or thousands of
years, even though populations may fluctuate.
b. Describe dynamic equilibrium in ecosystems and factors that can, in the long run,
lead to change in the normal pattern of cyclic fluctuations and apply that knowledge
to actual situations.

Background: Following Lesson 1, students should have an appreciation for and some
understanding of the diversity of plants that people value for food, medicine, and craft in
northern Maine, from both a biological/ecological perspective and a cultural perspective. In
this lesson, students are asked to use their knowledge of, specifically, the plant parts used by
gatherers, the gathering methods, and the ecology of the plant to brainstorm how gathering
methods could affect plant populations and the surrounding ecosystems. Students will
participate in a categorizing and brainstorming exercise designed to help them make
connections between gathering by humans and the health of plant populations and
ecosystems.

Materials:
e Mini-posters from Lesson 1

e DPieces of newsprint with the words Organism, Population, Landscape, Ecosystem,
Ecoregion written on them and then divided into two columns.

e Markers to write on posters
Time: 40-80 minutes

Assessment: Participation in class discussion, class master list of how gathering could affect
natural systems, optional final response to writing prompt.

Preparation before class:
e If desired, or if students have not already been exposed to this topic, you may want
to teach a lesson or assign a reading on the properties of ecosystems.
e Before class, hang pieces of newsprint with scale words on them around the room.
e Write this question on the board: Does the flap of a butterfly’s wings in Brazil set off a
tornado in Texas? (This is the title of a 1972 talk by mathematician Edward Lorenz.)



Activities:

1.

Introduction. Point out the question on the board and explain that the class is going
to spend today exploring how gathering is part of a bigger ecological picture, how it
possibly affects multiple levels of life and natural systems.

Film. If desired, show this short online film where one gatherer discusses his
methods for sustainably harvesting wild leeks: Note that wild leeks were not a
species that students researched as they are not common in northern Maine.

http://www.youtube.com/watch?v=IA16Z1.0hiBk

Definitions. Review, or define for the first time, the following definitions. It might
be useful to compare this discussion of scale terms with earlier lessons on biological
scale (molecule, cell, tissue, organ, etc.) or to show a brief slide show with pictures of
these terms/scales.

a. Organism: Any biological entity capable of replication or of transferring
genetic material.

b. Population: Group of individual organisms of the same species living within
a defined area.

c. Landscape: The traits, patterns, and structure of a specific geographic area,
including its biological composition, its physical environment, and its
anthropogenic or social patterns. OR an expanse of scenery that can be seen
in a single view.

d. Ecosystem: A community of animals and plants and the physical
environment in which they live.

e. Ecoregion: A relatively large unit of land or water that is characterized by a
distinctive climate, ecological features and plant and animal communities, e.g.
Northern Appalachian-Acadian Ecoregion.

Explain that human actions, including gathering the plants the students have just
learned about, can affect all of these levels. Keep the tone neutral, not suggesting
that effects are positive or negative.

Assessing human impacts on ecological scales. Distribute the “Ecological Scale
and Human Activity” worksheet. You may want to begin filling this out as a class, or
have students do it alone or with a partner.

Without going over the entire sheet (unless this seems necessary), note that human
effects on natural systems can be neutral, positive, or negative, and that the sheet has
examples of all of these.

On the board, write the question What plant gathering actions by humans can
affect natural systems? Ask students to revisit their plant that they have
researched, and brainstorm at least one way that gathering the plant could affect each
level of ecological scale. Remind them that effects on natural systems can be neutral,
positive, or negative.

Group brainstorming. Break students into 5 small groups of 3 or 4. They should
travel around the room and answer the question for each level on the pieces of
newsprint, using the brainstorms they have just completed. When they get to a new
paper they should first read everything written on it aloud. They should then add
something to the paper. Groups or students can also initial other ideas written by
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10.

other groups if they agree with them. Time the students so that they spend
approximately 5 minutes at each poster before moving on.

Identifying patterns. After all groups have visited all posters, bring posters to the
front of the room. Ask students if they noticed any patterns between posters. Some
patterns might include: Smaller actions have a bigger effect at the small scale (ex.
Pulling up a plant could kill the organism, but not harm the population), some
factors affect plants at all levels. Point out that some factors, like fire, can be caused
by humans or natural causes, and that some factors, like fire again, can have either
good or bad effects on plants at the level in question, depending on specifics, such as
if the ecosystem is fire-adapted or the intensity of the fire. This could be another
place to show the wild leek video mentioned above.

Ask students to share some of their ideas and record them on the board. As you do
so, address the following points:

a. Gathering could have both positive and negative effects on plant
populations and ecosystems (eg. Gentle digging could aerate the soil and
encourage growth; gatherers may transplant material to increase populations;
or they may compact the soil and dig up every plant in an area).

b. Effects on individuals, populations, etc. differ based on harvest
practices, which include the time of year harvesting takes place, the plant
part harvested, or specific quality requirements of gatherers. Note especially
that experienced gatherers may have a different impact even though it might
seem like they are doing the same thing as inexperienced gatherers. For
example, both types of gatherers may dig up a plant’s roots, but an
experienced gatherer might take only certain pieces of the root and replant
the plant, while an inexperienced gatherer might take the whole thing or
discard the root without replanting.

c. Ecosystem effects are indirect, such as when a plant is gathered so heavily
that food does not remain for other animals that depend on it; or if a trail is
worn to a gathering site that causes erosion or allows invasive plants to enter
and take over; or if transplanting helps the plant population grow and resist
invasive species; or if seeds or spores are spread as a result of gathering that
could help the plant population grow.

d. Traditional gathering practices affect ecosystems and populations because
they encompass not only what we might first think of as gathering, but also
more comprehensive rules of tending or management — including planting
and other ecosystem changes that are meant to increase the amount of
desired plants. Such practices include:

1. Collecting seeds or other viable plant parts for replanting.
ii. Selective burning of gathering sites to encourage plant growth
iii. Limiting the amount gathered at any one time
iv. Timing gathering to a season in which minimal harm would be
caused to the plant
v. Using tools appropriate to what needed to be gathered — to cause
minimal harm to remaining plant parts
vi. Taking only the part of the plant that was needed — leaving both
viable plant parts and biomass at the site
vii. Only taking individuals or plant parts that are the right ripeness



11.

12.

13.

14.

vill. Aerating soil with gathering tools (this could either increase or
decrease the population, depending on the plant and place)
ix. Pruning plants to increase growth (includes coppicing, or cutting the
main stem of a plant so that multiple sprouts will grow)
x. Weeding around plants
xi. Controlling insects or diseases that could harm plants
Connection to primary scientific research literature. Discuss one of the
following two papers with students. The Law et al. paper has clearer figures and
graphs, and a clearer conclusion, though it deals with a plant native to Asia. The
Nantel et al. paper addresses wild leeks and American ginseng, yet it is more complex
and may be only suitable for more advanced students. We recommend projecting
figures or graphs from the papers on an overhead screen and discussing the general
data with students. The Law et al. paper shows how human harvesting can impact
the height of plants in frequently-harvesting populations over time, while the Nantel
et al. paper uses some modeling techniques to demonstrate the projected effect of
harvesting on population growth over time. We recommend using Figure 3 from the
Nantel paper, but it will likely require some detailed explanation. Both papers are at
the end of this lesson.

Wayne Law, Jan Salick and Peter H. Raven. 2005. Human-Induced Dwarfing of
Himalayan Snow Lotus, Sanssurea laniceps (Asteraceae). Proceedings of the National
Academy of Sciences of the United States of America, Vol. 102, No. 29, pp. 10218-
10220.

Patrick Nantel, Daniel Gagnon, Andree Nault. 1996. Population 1V iability Analysis of
American Ginseng and Wild Leek Harvested in Stochastic Environments. Conservation
Biology, Vol. 10, No. 2, pp. 608-621.

Written response. After the brainstorming and discussion has finished, ask students
to do a final written response. Have them divide a piece of scrap paper into 4
quarters and record the following, one in each quarter:

a. One thing they learned from this exercise

b. One thing that surprised them from this exercise

c. One question they have after finishing this exercise

d. One thing they will take away or share with someone else
Have students pass in these papers; you can use them later to gauge the
flow/success/direction of the discussion and their evolving thinking on this topic.
Homework. Assign students Lesson 3’s reading and essay for homework if it will
not be a class activity.
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“When a butterfly flaps its wings...”: Ecological scale and human activity

Name:

For each of the following human activities, classify the level of ecological scale that it will
likely affect. Some activities may affect more than one scale. Remember that effects can
neutrally, positively, or negatively affect natural systems. You are not being asked to judge
whether an effect is positive, neutral, or negative, but rather just classify the scale at which
the effect occurs.

O=Organism
P=Population
L=Landscape
E=Ecosystem
R=Ecoregion
__ Picking dozens of quarts of berries each week to sell in a farmers market or
roadside stand
___ Building a shopping center with an access road and parking lot
__ Applying herbicides to a really good berry patch to keep weeds down
__ Clearing a few trees to expand a blueberry patch
__ Cutting trees for firewood for one’s family
__ Building a house in the woods with a quarter-mile-long driveway
__ Building access roads and a shed in a berry patch to speed up harvesting,
processing, and storage
__ Building a housing development with 30 single-family houses
__ Building a hiking trail
__ Picking several quarts of berries to make jam
__ Setting aside 300 acres of forest for a migration corridor for wildlife
__ Clearing a few acres of forest to expand a blueberry patch
. ___ Building a sawmill and log yard for large-scale wood processing
__ Digging up part of a plant’s roots for transplanting
__ Paving a dirt road
_ Creating an artificial wetland at the edge of a parking lot for stormwater
management
__ Removing weeds from a berry patch by hand
__ Building a dam on a river for a community-sized hydroelectric system
__ Cutting wood for several customers and processing it with a portable sawmill
__ Gathering a handful of berries for a snack
__ Building an industrial-scale paper plant
__ Pruning a tree or bush to increase its fruit yield
__ Building a housing development with 30 condominiums
__Using a mechanical harvester to pick berries
__ Installing three wind turbines on a low ridge
__ Building a campground next to a lake
. Digging up several wild bloodroot plants and transplanting them behind one’s
house for easier future harvests
bb. __ Building a dam in a stream to create a backyard pond
cc. __ Building a dirt road to the top of a small mountain with a great view
dd. ___ Cutting a willow shrub for basket material every other year
ee. __ Burning a field every other year to stimulate blueberry growth
tf. __ Planting multiple kinds of berries in a wooded setting
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ANSWER KEY
Note that these answers are not hard and fast, but rather meant to stimulate discussion.
“When a butterfly flaps its wings...”: Ecological scale and human activity

O=Organism
P=Population
L=Landscape
E=Ecosystem
R=Ecoregion

a. __P_ Picking dozens of quarts of berries each week to sell in a farmers market or
roadside stand

b. _P,LLE_Building a shopping center with an access road and parking lot

c. _ PJL_ Applying herbicides to a really good berry patch to keep weeds down

d. __O__ Clearing a few trees to expand a blueberry patch

e. __O, maybe P__Cutting trees for firewood for one’s family

f. __I._ Building a house in the woods with a quarter-mile-long driveway

g. __L_ Building access roads and a shed in a berry patch to speed up harvesting,
processing, and storage

h. __ILE_ Building a housing development with 30 single-family houses

1. __LE _ Building a hiking trail

j.  __O__Picking several quarts of berries to make jam

k. __E,R__ Setting aside 300 acres of forest for a migration corridor for wildlife

l. __PJI_ Clearing a few acres of forest to expand a blueberry patch

m. _ ILE Building a sawmill and log yard for large-scale wood processing

n. __ O__ Digging up part of a plant’s roots for transplanting

o. __I_ Paving a dirt road

p. P, Creating an artificial wetland at the edge of a parking lot for stormwater
management

q. __O,P_ Removing weeds from a berry patch by hand

r. __LLE_ Building a dam on a river for a community-sized hydroelectric system

s. ___ Cutting wood for several customers and processing it with a portable sawmill

t. __ O__Gathering a handful of berries for a snack

u. _ ILE Building an industrial-scale paper plant

v. __O__ Pruning a tree or bush to increase its fruit yield

w. __LE_ Building a housing development with 30 condominiums

x. __P_ Using a mechanical harvester to pick berties

y. _LE_ Installing three wind turbines on a low ridge

z. __I._ Building a campground next to a lake

aa. __O__Digging up several wild bloodroot plants and transplanting them behind one’s

house for easier future harvests
bb. __P,J. Building a dam in a stream to create a backyard pond
cc. __ILE_ Building a dirt road to the top of a small mountain with a great view
dd. __O__Cutting a willow shrub for basket material every other year
ee. _ P Burning a field every other year to stimulate blueberry growth
tf. _ P,I._ Planting multiple kinds of berries in a wooded setting
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Lesson 3 (could also be homework for Lesson 2): Gathering
analysis

Topics: Evaluating sources, traditional management, natural resource management, plant
and ecosystem resilience

Maine Learning Results Addressed:
Sczence E2 Students describe and analyze the interactions, cycles, and factors that affect short-
term and long-term ecosystem stability and change.

a. EBxplain why ecosystems can be reasonably stable over hundreds or thousands of
years, even though populations may fluctuate.

b. Describe dynamic equilibrium in ecosystems and factors that can, in the long run,
lead to change in the normal pattern of cyclic fluctuations and apply that knowledge
to actual situations.

Social Studies A1

c. Make judgments about conflicting findings from different sources, incorporating
those from sources that are valid and refuting others.

d. Synthesize information from varied sources, fieldwork, experiments, and/or
interviews that reflect multiple perspectives.

Background: M. Kat Anderson, Nancy Turner and Sandra Peacock, and Mary Hufford are
all scientists and scholars whose work involves traditional human uses of land. Turner is an
ethnobiologist whose work focuses largely on First Nations land management practices in
British Columbia. She has collaborated with Sandra Peacock, a paleoethnobiologist at the
University of British Columbia. M. Kat Anderson studies California Native American land
management practices and researches and teaches at the University of California Davis.
Mary Hufford is the director of the Center for Folklore and Ethnography at the University
of Pennsylvania. She has studied folkways, including those involving plants, in the mid-
Atlantic region and Appalachia for nearly 3 decades. The three excerpts provided here all
give perspectives about how people gathering plants can positively affect ecosystems.

Materials:
e Copies of the three readings so that each student will get one reading (readings can
be found at the end of this lesson).
e Copies of the student organizer for readings, one for each student

Time: Will vary depending on how quickly students read and process articles and write their
essays. Ideally give this as a homework assignment with more than one night to complete.

Assessment:

1. Completed student organizer, assessed for completeness and detail.

2. Brief class wrapup after students have completed assignment. One point to make
here is the difference between a hatvest strategy and a harvest/management
strategy. While a harvest strategy may be short-term and a way to just get what you
want, a management strategy incorporates how to get what one wants and also
ensure that future supplies will exist.

13



Readings:

Anderson, M.K. Excerpt from Tending the Wild: pp. 155-160, 172 (“Enhancing hazelnut
flats”), 179-bottom of 183 (“Promoting open montane forests studded with large sugar
pines”). From Tending the Wild: Native American Knowledge and the Management of California’s
Natural Resources. Berkeley: University of California Press, 2005.

Hufford, M. “Ramp Suppers, Biodiversity, and the Integrity of the Mountains.” In Cornbread
Nation 111: The Best of Writing about Foods of the Mountain South. Ed. R. Lundy. Chapel Hill:
University of North Carolina Press, 2008. Available online from:
www.sas.upenn.edu/folklore /faculty/mhufford/RampSuppers.pdf

[

Turner, N. and S. Peacock. Excerpt from “Just like a garden”: Traditional resonrce management and
biodiversity conservation on the interior plateaun of British Columbia. Pp. 133-153,161-165. In
Biodiversity and Native America. Bd. P.E. Minnis and W.J. Elisens. University of Oklahoma
Press, 2001.

Optional fourth reading:

David Pilz, Lorelei Norvell, Eric Danell, and Randy Molina. Excerpt from Ecology and
Management of Commercially Harvested Chanterelle Mushrooms. United States Department of
Agriculture Forest Service Pacific Northwest Research Station. General Technical Report
PNW-GTR-576. March 2003. Pp. 45-47. Available at
http://www.fs.fed.us/paw/pubs/gtr576.pdf (Excerpt describes the results of a study on
the effects of harvesting on chanterelle mushrooms)

14
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Student organizer for reading on Wild Plants, Gathering, and Sustainability

Your name:
Reading title:
Reading author:

Directions: Complete this chart and the question on the back with information from the

reading you chose. Use as much detail as you can and write in complete
may write on a separate pa

er if you choose.

sentences. You

Species

Species uses
(food,

medicine, etc.)

Ecological
scale(s) related
to this species
that are
discussed in
reading
(population,
ecosystem, etc.)

Harvest or
harvest/management
strategy #1 — name and
describe

Harvest or
harvest/management
strategy #2 — name and
describe
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Student organizer for Wild Plants, Gathering, and Sustainability, page 2

For each species discussed in the reading and listed on your table, answer this question in
complete sentences and as much detail as you can:

What are the ecological effects of people gathering this plant?

16



Lesson 4: Policy Recommendations

Topics: Natural resource management, natural resource policy and planning, traditional
management

Maine Learning Results Addressed:
Social Studies A1 Students research, develop, present, and defend positions on current social
studies issues by developing and modifying research questions, and locating, selecting,
evaluating, and synthesizing information from multiple and varied sources.
¢. Make judgments about conflicting findings from different sources, incorporating
those from sources that are valid and refuting others.
d. Synthesize information from varied sources, fieldwork, experiments, and/or
interviews that reflect multiple perspectives.
Social Studies A2 Students make individual and collaborative decisions on matters related to
social studies using relevant information and research, discussion, and ethical reasoning
skills.

a. Develop individual and collaborative decisions/plans by considering multiple
points of view, weighing pros and cons, building on the ideas of others, and
sharing information...

b. Make a real or simulated decision related to the classtoom, school community,
civic organization, Maine, U.S., or international entity by applying appropriate
and relevant social studies knowledge and skills, including research skills, ethical
reasoning skills, and other relevant information.

Background: Land managers, foresters, and others make important, on-the-ground
decisions about how land can be used and who can use it, and also about management
activities such as logging or wilderness designation that could affect both the plants and
wildlife on that land and any uses like gathering that also occur there. They often look to
scientists and scientific evidence when trying to make their decisions. Students have now
been exposed to the perspectives of many people who gather plants, learning both why that
gathering is important to the gatherers’ lives and also how it may affect the ecosystem at and
around gathering sites. Though much of the evidence they’ve encountered is anecdotal,
from gatherers’ experiences, they nonetheless have a valuable perspective to contribute to a
land manager about management activities. In this lesson they will synthesize their
knowledge about plants, plant uses, gathering practices, and the ecological effects of
gathering as they make some recommendations to land managers in Maine.

Materials:
e Student organizers from Lesson 3
e Large pieces of newsprint to hang on the walls
e Markers
e Tape

Time: 40 minutes

Assessment: Class list of policy recommendations, with all students as participants. Student
written response to class list, assessed with a rubric or checklist (not included).
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Activities:

1.

Introduction. Explain that land managers and foresters make important, on-the-
ground decisions about how land can be used and who can use it, and also about
management activities such as logging or wilderness designation that could affect
both the plants and wildlife on that land and any uses like gathering that also occur
there. They often look to scientists and scientific evidence when trying to make their
decisions.

Recap of earlier lessons. Remind students that they have now been exposed to the
perspectives of many people who gather plants, learning both why that gathering is
important to the gatherers’ lives and also how it may affect the ecosystem at and
around gathering sites. Though much of the evidence they’ve encountered is
anecdotal, from individual gatherers’ experiences, and not gathered using the
scientific method, they nonetheless have a valuable perspective to contribute to a
land manager about management activities.

3. Scenario. Present this scenario to students:

You have been asked to make policy recommendations to a land manager
who has just been hired to manage a 1000-acre parcel of land in the St. John
Watershed in Northern Maine. The parcel is in the Spruce-Fir-Northern
Hardwoods Forest Ecosystem, and it has rolling hills (covered largely with
mixed hardwood forests), lowland forests (mostly coniferous or spruce-fir
forests), forested wetlands, open wetlands, a few streams, and an area that
has been maintained as a meadow. It has several points of vehicle access, all
by rough dirt road, though a main paved road comes within a few hundred
feet of the parcel (a dirt road accesses the parcel from the paved road). It has
had timber management for the last 50 years, mostly in the mixed hardwood
portion of the parcel. Because of this management, a network of forest
roads also exists to allow the loggers access to the forest. Several gatherers,
including black ash basketmakers, an herbalist, two wreathmakers, and
people who collect wild plants for food (and possibly other gatherers as well)
live in the nearest town, about 6 miles away.

You have specifically been asked to make recommendations concerning
gathering of wild plants. While you will be giving them to the land manager,
your recommendations can be geared specifically toward her, toward the
landowner (who lives several hours away) or toward the gatherers or others
who may use the land.

As you craft your recommendations, think about who (if anyone) can use the
land, what (if anything) they can use it for and what (if anything) they must
provide in exchange, when they can use it, where they will be able to go,
why these rules will be put into place and how the manager will be able to
communicate them to people and make sure they are upheld. Also consider
the responsibilities of: the land manager, the landowner, and the gatherer or
other user.

Items to be written on newsprint around the room:
Recommendations to the manager
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Recommendations to the landowner

Recommendations to the gatherer or user

Who (if anyone) can use the land?

What (if anything) can they use it for, and what (if anything) should they provide in
exchange?

When can the land be used?

Where will users be allowed to go? Will there be limits on their movements or access to
certain areas?

Why will rules be put into place?

How will rules be communicated to people?

How will rules be upheld or enforced?

4. Individual recommendations. Students should go around the room, organizers in

hand, and write recommendations on the pieces of paper. They should initial their
recommendations or put initials next to someone else’s recommendation that they
agree with (can do this with an unlimited number of recommendations). But each
student should write at least two recommendations of their own.

Class recommendations. Once this exercise has been completed, look at the
recommendations with the most initials (use teacher judgment to avoid popularity
contests) and with class discussion, and choose two recommendations from each
poster to go into a master list.

Student written response. Compile the master list and have it neatly available for
students (an overhead, handout, etc.), and then ask students to judge whether or not
they think this is sufficient for good management of the parcel considering the
gathering uses of it. Students should respond with a few written paragraphs that
integrate their response to the reading, class discussions, etc. This is a position
paper. If they don’t agree with the recommendations, they should make other
suggestions. This is their final assessment for the mini-module and should be a
formal, clear, well-argued piece. Assess this response with a rubric or checklist (not

included).
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Because evolutionary processes such as genetic drift and natural
selection play a crucial role in determining the response that
species will have to human-induced disturbances, there is increas-
ing interest in the evolutionary aspects of conservation biology.
Harvesting select individuals in natural plant populations can bring
about unforeseen impacts that may negatively affect fitness. We
analyzed how human harvesting affects two congeners known as
snow lotus. Over a period of 100 years, there was a negative trend
in plant height (r>2 = 0.4361, P < 0.001) for the intensely collected
and rare species, Saussurea laniceps, but not in the less intensely
collected species, Saussurea medusa. Additionally, S. laniceps were
significantly smaller in areas of high harvest than in areas with low
harvest (Z = 4.91, P < 0.0001), but this was not so for S. medusa.
Humans can unconsciously drive evolution and must be considered
when managing threatened species.

conservation | human selection | Tibetan medicine

he process of natural selection is well known to alter the traits

of wild plants and animals (1, 2), as “artificial selection”
alters the traits of crop plants and domesticated animals (3-5).
Anthropogenic activities, such as harvesting of wild plants, also
may lead to evolutionary change in natural populations, although
this process is much less well understood. Harvesters who collect
plants based on certain traits may unintentionally select against
that trait in the remaining population. Here, we investigated
whether human harvesting has selected for smaller plants in the
rare Tibetan snow lotus, Saussurea laniceps.

Explorers and plant collectors have roamed many parts of the
world to record and catalog the botanical diversity of our planet
(6). Plant collections from these expeditions, typically housed in
herbaria, provide scientists with records for taxonomic, system-
atic, and morphological studies. Because herbarium specimens
provide us a glimpse of the past, we also can use these collections
to examine possible changes in the distribution and phenotype of
plants, particularly as a result of anthropogenic changes (7-17).
However, with herbarium material alone, one cannot be certain
whether a change in phenotype through time is due to a
particular selective agent. To test for the role of human selection
on harvested plants, we paired herbarium studies with field
sampling and paired congeneric plant species that have experi-
enced different levels of unconscious human selection.

Saussurea laniceps and Saussurea medusa (Asteraceae), known
collectively as snow lotus (Fig. 1), are endemic to the eastern
Himalayas. Both species have limited distributions on rocky
habitats >4,000 m. Snow lotus is used in traditional Chinese and
Tibetan medicine for the treatment of headaches and high blood
pressure and to regulate menstrual cycles and treat menstrual
problems (18). Although S. laniceps are primarily harvested as
medicinal plants, they also have become popular souvenir items
with tourists because they are strange-looking, rare, and grow in
exotic locations (19). S. medusa are smaller and less frequently
collected for medicine, sale, or souvenir. Larger individuals of S.
laniceps are preferentially collected, because these are thought to
be more potent and efficacious. Further, larger plants are easier
to find. Regrettably, the whole plant of this monocarpic, long-
lived species is harvested during the final flowering period, just
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Fig. 1. Snow lotus used in traditional Tibetan and Chinese medicine. Shown
are S. laniceps (a), the preferred species, and S. medusa (b), which is seldom
collected or marketed.

before seed set, so that harvesting is a strong selective agent.
Traditionally, snow lotus has been collected primarily on a small
scale for local use. However, with better roads and the growing
interest in alternative medicines, snow lotus has experienced
increasingly intense harvest over the past 30 years.

Methods

Using historical herbarium samples and comparing them with
those collected for the medicinal trade today, we documented
the change in size (plant height) of S. laniceps and S. medusa over
time. Both species reach their maximum size during flowering,
therefore collections of flowering plants represent the plant at its
largest size. We measured 218 individuals of S. laniceps and 309
individuals of S. medusa, the earliest dating back to 1872,
collected by N. M. Przewalski (Zoological Institute of the
Russian Academy of Science, St. Petersburg, Russia).

Plant height was measured on specimens of S. laniceps and S.
medusa from eight different herbaria: the Missouri Botanical
Garden (MO); the Gray Herbarium (GH) at Harvard Univer-
sity, Cambridge, MA; the Smithsonian Institution (US), Wash-
ington, DC; the Kunming Institute of Botany (KUN); the Beijing
Institute of Botany (PE); the Royal Botanical Garden at Kew
(K), London; the Natural History Museum in London (BM); and
the Royal Botanical Garden at Edinburgh (E). These collections
were the main repositories for specimens of the early explorers
to northwest Yunnan, China. The collection dates of each
specimen were recorded. The current sizes of plants were
measured from recent collections being sold in the markets of
northwest Yunnan.

This paper was submitted directly (Track ) to the PNAS office.
*To whom correspondence should be addressed. E-mail: wlaw@biology2.wustl.edu.
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Fig. 2. Heights of snow lotus plants at flowering. (a) Decline in height of S.
laniceps from herbarium specimens and field collections over the past 100
years (r2 = 0.4361, P < 0.0001). (b) Height of S. medusa collections from the
past 120 years, with no significant decline.

We also measured the heights of S. laniceps and S. medusa
plants belonging to present-day populations in heavily harvested
and seldom-harvested areas. To determine heavily harvested
and protected sites and thus to categorize collection pressures,
we interviewed doctors and collectors. The protected sites were
sacred Tibetan lands on the side of Khawa Karpo, one of the
most sacred Tibetan mountains (20); the heavily harvested sites
were common property alpine areas. We then measured flow-
ering plants, from the top of the flower to ground level, that were
found in these areas.

Statistically, we analyzed plant size over time, which was not
normally distributed, by using Spearman’s rho, a nonparametric
correlation, and analyzed the relationship of plant height by year
of collection. We tested for a difference in plant size between
harvested and protected sites, which had unequal sample sizes
that were not normally distributed, by using a Wilcoxon signed-
rank test. All statistical tests were carried out by using JMP
software (version 5.1, SAS Institute, Cary, NC).

Results

Saussurea laniceps showed a significant decline in size over time
(Fig. 2a, r* = 0.4361, P < 0.001), whereas S. medusa showed no
significant change in size (Fig. 2b). We repeated this analysis by
including only herbarium specimens to ensure that the results
were not an artifact of the most recent plants measured in the
medicinal shops rather than on herbarium sheets; the results of
this test were not qualitatively changed and were still significant
(r? = 0.130, P < 0.001).
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Fig.3. HeightofS. laniceps plants found at heavily harvested and protected
sites. Plants found in heavily harvested sites were on average 9 cm smaller than
plants found in protected areas (average plant height = SE; low harvest, 22.7
cm + 2.0; high harvest, 13.4 cm + 0.4).

Furthermore, we compared the size of flowering plants that
grew in heavily harvested areas with those that were protected
in Tibetan sacred areas where very little harvesting took place
(Fig. 3). We found that S. laniceps in the heavily harvested areas
were on average 9 cm smaller than plants found in low-harvested
areas (Z = 4.91, P < 0.0001). There was no significant difference
in the height of S. medusa.

Discussion

Selection caused by humans is a powerful force whether con-
scious or unconscious, “artificial” or natural (21, 22). Paradox-
ically, with unconscious human selection, when a species posses
a certain trait that is valued by people (e.g., large size), individ-
uals with that trait will be preferentially harvested, and this
selection will leave individuals that possess less desirable traits
(e.g., small plants). Evidence for this process has been reported
from fisheries that harvest larger fish, resulting in smaller fish
and lower yields (23). In our case, we observed that human
harvesting of larger individuals of a rare plant for medicinal
purposes resulted in the rapid evolution of smaller individuals
over only 100 years. If plants that are smaller have decreased
fitness because of lower seed yield (24-28), then the conserva-
tion status of this rare plant may be further threatened by this
short-term evolutionary change. The immediate demographic
effects of harvesting as well as the dwarfing of plants in response
to unconscious anthropogenic selection may put threatened
plants at greater risk of extinction.

Methodologically, our study demonstrates that herbarium
specimens allow us to examine phenotypic changes due to
selection in extant populations, which can facilitate conservation
assessment and monitoring. This research is yet another example
of how herbarium and museum collections are essential to
conservation biology (29-31).
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Abstract: Many populations of threatened American ginseng (Panax quinquefolium) and vulnerable wild
leek (Allium tricoccum) bhave declined and gone extinct because of overbarvesting in Canada. We assessed the
impact of barvesting on populations of these species in stochastically varying environments and estimated
their extinction thresholds and minimum viable populations. With both species we used four transition ma-
trices taken from the literature in stochastic population projections under various barvesting regimes. For
American gingseng the mean population growth rate (X declined with increasing barvesting rate (h) accord-
ing to the number of years between barvests (t,), as —0.54 h t,”"%. When plants with more than two leaves
are barvested every 5 years, a barvest rate of approximately 30% was sufficient to bring the X below the equi-
librium value of 1.0. Extinction thresholds, the minimum number of plants needed to rebuild a population,
varied from 30 to 90 plants, and the minimum viable population size was estimated at 170 plants. Only a
dozen populations known in Canada exceed 170 plants, so most populations could not support any barvest-
ing without serious threats to their long-term persistence. For wild leek, two barvesting strategies were identi-
Sfied from confiscated, illegal harvests from Gatineau Park (Québec): (1) “choosy” barvesters collect fewer but
larger bulbs, and (2) “busy” barvesters collect numerous but smaller bulbs. These data allowed simulations of
movre-realistic barvesting strategies. The rate of the deciine A along the barvest gradient was faster for wild
leek than for ginseng and varied with barvesting strategies. At barvesting rates between 1 and 8% the proba-
bility that A falls below the equilibrium value was less than 5%. The extinction threshold of wild leek was esti-
mated at 140-480 plants and the minimum viable population at 300- 1030 plants, according to the threshold
chosen. Remnant wild leek populations in Québec rarely contain more than a few bundred plants, indicating
the serious threat commercial barvesting represents for lhis species. For both species we found that the whims
of a stochastically varying environment significantly reduce sustainable barvest levels.

Analisis de viabilidad poblacional del ginseng americano y €l puerro silvestre cosechados en ambientes estocasticos

Resumen: Muchas poblaciones del ginseng americano en peligro (Panax quinquefolium) y el vulnerable
puerro silvestre (Allium tricoccum), ban declinado y se ban extinguido debido a una sobrecosecha en Ca-
nada. En este estudio hemos evaluado el impacto de la cosecha sobre poblaciones de estas especies en am-
bientes que varian estocdsticamente y estimamos sus umbrales de extincion y sus poblaciones minimas via-
bles. Con ambas especies, usamos cuatro matrices de transicion tomadas de la literatura para proyectar
estocdsticamente las poblaciones bajo diversos regimenes de cosecha. Para el ginseng americano, la tasa de
crecimiento poblacional media ()) decliné con el incremento de la tasa de cosecha en funcion del nimero de
arios entre cosechas (t,) de acuerdo con —0.54 ht,”"%". Cuando las plantas con mds de dos hojas son cosecha-
das cada 5 afios, una tasa de cosecha de aproximadamente un 30% fue suficiente para levar a X por debajo
del valor de equilibrio de 1.0. Los umbrales de extincion, o sea el niimero minimo de plantas necesario para
reconstruir la poblacion, varié entre 30 y 90 plantas y el tamavio poblacional minimo viable fue estimado en
170 plantas. S6lo una docena de las poblaciones conocidas en Canada superan las 170 plantas, por lo tanto,
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la mayoria de las poblaciones no podrian soportar cosecha alguna sin serias amendazas pard su persistencia
a largo plazo. Para el puerro silvestre se identificaron dos estrategias de cosecha a partir de cosechas ilegales
confiscadas por oficiales conservacionistas en el Parque Gatineau (Québec). Los cosechadores “escrupulosos”
recolectan bulbos de mayor tamario pero en menor cantidad y los cosechadores “atareados” recolectan bul-
bos de menor tamario pero en mayor cantidad. Estos datos permitieron llevar a cabo simulaciones de estrate-
gias de cosecha mds realistas. La tasa de declinacién de X a lo largo del gradiente de cosecha fue mds rdpida
para el puerro silvestre que para el ginseng y varié de acuerdo con las prdacticas de cosecha. Con tasas de co-
secha que variaron entre 1y 8%, la probabilidad de que X caiga por debajo del valor de equilibrio fue de
menos del 5%. El umbral de extincion del puerro silvestre fue estimado en unas 140-480 plantas y la po-
blacion viable minima fue estimada en unas 300-1030 plantas de acuerdo con el umbral elegido. Las pobla-
ciones remanentes de puerro silvestre en Québec raramente contienen mds de unos pocos cientos de plantas,
lo que pone de relieve la seria amenaza que la cosecha comercial represenia para esta especie. Encontramos
que para ambas especies, los impulsos de un ambiente que varia estocdsticamente reduce significativamente

PVA of American Ginseng and Wild Leek

los niveles de cosecha sostenibles,

Introduction

It is difficult to predict how long a wild population of
herbaceous plants will persist when a part of the popula-
tion is regularly harvested because vital rates vary over
time as they respond to varying environmental condi-
tions. Even in habitats stable in terms of disturbance re-
gime, relatively good seasons of growth alternate ran-
domly with relatively bad ones. We investigated the
problem of population persistence for two North Ameri-
can forest perennials that reach the northern limits of
their distribution ranges in southern Québec: American
ginseng (Panax quinquefolium; Araliaceae) and wild
leek (Allium tricoccum; Liliaceae). The edible bulbs of
wild leek and the medicinal roots of ginseng are cur-
rently harvested in the wild. Because these species oc-
cur in the most developed and populated areas of the
southern parts of Québec and Ontario, many of their
populations have disappeared because of habitat de-
struction (Dagenais 1985; Charron & Gagnon 1991;
Couillard 1993). Recent observations estimated that 14%
of known ginseng populations and 20% of known wild
leek populations have disappeared in Québec (Nault &
Gagnon, unpublished data). Fragmentation of mature
forests has probably increased the vulnerability and ac-
cessibility of these plants.

In Canada, American ginseng is listed as rare (Argus &
Pryer 1990) and occurs naturally in only a few small
populations in southern Ontario & Québec (Bouchard et
al. 1983; Gagnon & Charron 1987; White 1988). These
populations are usually found in Acer saccharum-
Carya cordiformis deciduous forest communities on
rich mesic soils, now a very restricted habitat. The spe-
cies has been assigned a threatened status by the Com-
mittee on the Status of Endangered Wildlife in Canada
(COSEWIC; White 1988). Since 1989, cxport of wild
American ginseng has been officially discontinued from
Canada (Small et al. 1994). Under the Québec regulation
on threatened or vulnerable species (Bill 108, Govern-

ment of Québec 1989), wild leek has been assigned a
vulnerable status, prohibiting commercial sales (Couil-
lard 1995). American ginseng is presently under consid-
eration for listing as a threatened species (Lavoie 1992;
Couillard 1995).

The official status designations of these plants were
motivated mostly by strong indications that the size of
many populations of both American ginseng and wild
leek have declined and, in many places, gone extinct be-
cause of overharvesting in Canada (Dagenais 1985;
White 1988). Moreover, demographic studies have
shown both species to be sensitive to harvest (Charron
& Gagnon 1991; Nault & Gagnon 1993). The chances
are high that in many harvested populations the harvest
rate had exceeded the mean growth rate until these
populations reached their extinction threshold.

American ginseng and wild leek are long-lived forest
herbaceous perennials with contrasting population biol-
ogies and harvesting regimes. Panax quinquefolium re-
produces exclusively by seeds after a short prereproduc-
tive period of three years or more. Populations are
typically dominated by individuals with threc leaves, and
the survival of these plants of intermediate size is the
most critical process for population growth and mainte-
nance (Charron & Gagnon 1991). The aerial shoots de-
velop after the deciduous forest canopy has closed in
late spring, and the leaves persist until autumn, when
fruits become mature. Wild populations are scarce and
difficult to locate, and the roots are highly priced on the
Asian market. Diggers most likely collected roots only
when seeds were ripe and planted on site the seeds of
harvested plants, thus fostering recruitment. Large plants
were dug out with care to keep the root intact, minimiz-
ing soil disturbance. Seedlings and juveniles were left for
the next harvest because populations were revisited ev-
ery 5-8 years (White 1988).

Allium tricoccum is a spring ephemeral with a short
photosynthetic period. The leaves develop immediately
after snowmelt, synthesize storage compounds before
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the forest canopy has closed, and decay shortly after-
wards (Nault & Gagnon 1988). The length of time the
leaves are functional depends largely on the spring cli-
mate conditions and is reflected in year-to-year varia-
tions in vital rates (Nault & Gagnon 1988; Nault & Gag-
non 1993). Slow annual growth of small-sized plants
leads to a long prereproductive stage of 7 to 10 years.
Most population growth and maintenance is due to veg-
ctative propagation (Nault & Gagnon 1993). Seed pro-
duction varies greatly from year to year, but input of
seedlings contributes to only 1-4% of the population
growth rate (Nault & Gagnon 1993). Harvesters collect,
nonselectively, large volumes of wild leek bulbs with
shovels, throwing away leaves and small plants and leav-
ing the forest floor heavily disturbed. Populations are of-
ten small but easy to locate, so most harvests are of total
populations and are done without any conservation
measures.

Because vital rates of American ginseng and wild leek
have been shown to vary over time, extinction of their
remnant populations can be attributed to a combination
of bioecological uncertainties, such as environmental
stochasticity, and human pressures. Environmental sto-
chasticity, the natural fluctuations in the life conditions
of all individuals of a population (May 1973), is consid-
ered a major factor in many population extinctions
(Shaffer 1981; Gilpin & Soulé 1986; Menges 1991, 1992;
Boyce 1992; Foley 1994). In a varying environment even
a population with a mean growth rate (}) greater than
1.0 can go extinct, providing that variance in vital rates
is large enough (Lande & Orzark 1988; Menges 1992). It
is thought that population sizes necessary to buffer envi-
ronmental stochasticity and random catastrophes will be
sufficient to protect the genetic integrity of plant popu-
lations and will prevent demographic stochasticity from
driving them to extinction (Menges 1991; Lande 1993).

The relationship between environmental stochastic-
ity, population sizes, and average time to extinction
have been studied with analytical models (Goodman
1987; Lande 1993; Foley 1994). Despite the ability of
these models to provide useful insights into the pro-
cesses of population extinction (Belovsky 1987; Be-
lovsky et al. 1994), they could not be used for MVP esti-
mation with the empirical data we had.

Transition matrices constructed from empirical data
have been used to perform population projections of
rare and endangered plants (Fiedler 1987; Mehrhoff
1989; Menges 1990; Charron & Gagnon 1991; Nault &
Gagnon 1993; Schemke et al. 1994) and in assessing the
impact of harvesting (Usher 1996; Getz & Haight 1989;
Pinard 1993). In a stochastically varying environment
the projection of a stage-classified population is ob-
tained by the equation x(t + 1) = 4,x(¢), where the x
are vectors containing the number (x;) of plants per
stage class ¢ at a given time step, and A, are observed
transition matrices (Menges 1990). The transition coeffi-
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cients (a,) in these matrices are the proportion of the
plants of a given stage that have grown or regressed to
another given stage, or remained in the same stage, be-
tween two censuses (Lefkovitch 1965). When individu-
als (or ramets) have been classified by size, the transition
coefficients incorporate the rates of growth, survival,
and fecundity. These vital rates vary over time in the
same population (Menges 1992).

In theory, a great number of transition matrices 4, al-
ternate at random in a varying environment. In practice,
because detailed demographic studies are time-consum-
ing, the number of matrices 4, are typically few, so sto-
chastic population projections are performed with two
or more alternated matrices having the same frequency
of occurrence during the projection (Bierzychudek
1982; Caswell 1989; Cohen et al. 1983; Menges 1990) or
having a frequency estimated from environmental data
(Aberg 1992). This method assumes that the mean and
variance of each transition coefficient in a limited set of
A, matrices are representative of their mean and vari-
ance in a much larger set. These assumptions can rarely
be tested because sufficiently long time series are usu-
ally lacking.

If the variance of the 4, is large enough among matri-
ces, some series of population sizes (V@) = 2 x(i)) will
fall below the extinction threshold during a stochastic
projection (Menges 1992). The extinction probability of
this population is the proportion of series that actually
fall below this threshold within projection time (Menges
1990). By examining the relation between the starting
population size N(0) and this extinction probability, one
can estimate the MVP (Menges 1992). This MVP is sensi-
tive to the variance of the one-step estimates of popula-
tion growth rate A(¥) (Lande & Orzark 1988; Menges
1992), which depends on the matrix-to-matrix variance
of the transition coefficients. MVP estimates will also
change according to the extinction threshold chosen
(Ginzburg et al. 1982).

We used stochastic projection models with previously
published transition matrices of American ginseng and
wild leek populations (Charron & Gagnon 1991; Nault &
Gagnon 1993). Our objectives were (1) to assess quanti-
tatively the impact of harvesting on these two species in
stochastically varying environments, using the available
data to run realistic harvest simulations, and (2) to esti-
mate their population extinction threshold and mini-
mum viable population sizes (MVP). Under natural con-
ditions many individuals are needed to allow population
growtly; therefore, our models assumes that the extinc-
tion threshold is the population size below which no in-
crease of the population is possible. This definition is
consistent with the property of the extinction threshold
as an absorbing boundary. Extinction thresholds and as-
sociated MVP are extremely useful in population man-
agement because they help identify populations at risk
and settle restoration priorities. Because our models
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aimed for accurate predictions and because ginseng and
wild leek have been submitted to different harvesting re-
gimes, our treatment of each species is different.

Methods

Transition Matrices and Extinction Thresholds

For American ginseng, four transition matrices modified
from Charron and Gagnon (1991) were taken (Table 1).
These matrices were constructed from census data of
four different populations, two populations censused
for 3 years and two for 2 years. For wild leek, the four
transition matrices from Nault and Gagnon (1993) were
used as they appear in the original publication. They
were constructed from census data of five consecutive
growing seasomns.

The extinction threshold is the minimum starting
number of individuals (or ramets) needed to rebuild a
population—to ensure a population growth rate (\) >
1. This minimum number is a property of a given transi-
tion matrix because the transition coefficients deter-

Table 1.
(equation 1).%
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mine the number of individuals that will go through the
life cycle in a given number of years. Therefore, we com-
puted an extinction threshold for each matrix of both
species. This was done by a modified population projec-
tion algorithm in which at each matrix multiplication
Ax(®), the number of plants x,(¢f + 1) in a given stage ¢
was the integer part only the figure obtained by the ma-
trix multiplication Ax(?). In other words, no fraction of
individuals was allowed to contribute to the growth of
the population as in the usual algorithm of matrix expo-
nentiation. The starting population, N(0), in which indi-
viduals were distributed according to the stable stage
distribution, was changed until the growth rate of the
population corresponded to the dominant eigenvalue A\
of the matrix A, if its A > 1. The lowest N(0) needed to
obtain this A was the extinction threshold.

Analysis of Confiscated Wild Leek Harvests

Five confiscated samples of wild leek bulbs were ob-
tained from the conservation division of Gatineau Park
(Québec, Canada) and were used to estimate average

Transition matrices (4,) of four populations of American ginseng (Panax quinquefolium) used in stochastic projections

Size-class”

Seed 0 1 2 3 4

Population 1, 1986-1988

Seed 0 0 0 1.350 13.24 18.50

0 0.090 0 0 0 0 0

1 0 0.155 0.245 0 0 0

2 0 0.015 0.585 0.515 0.060 0

3 0 0 0 0.400 0.845 0.190¢

4 0 0 0 0.030 0.045 0.740°
Population 2, 1986-1988

Seed 0 0 0 0.595 6.535 33.59

0 0.150 0 0 0 0 0

1 0 0.2504 0.525 0.055 0 0

2 0 0.015 0.385 0.430 0.030 0

3 0 0 0.040 0.440 0.770 0.105

4 0 0 0 0.025 0.170 0.855
Population 3, 1986-1987

Seed 0 0 0 0 21.78 28.29

0 0.010 0 0 0 0 0

1 0 0.210 0.330 0 0.020 0

2 0 0 0.330 0.710 0.040 0

3 0 0 0 0.140 0.770 0.220

4 0 0 0 0 0.040 0.6104
Population 4, 1986-1987

Seed 0 0 0 0.290 11.06 25.50

0 0.060 0 0 0 0 0

1 0 0.240 0.750 0 0.020 0

2 0 0 0.150 0.730 0 0

3 0 0 0.100 0.200 0.730 0.250

4 0 0 0 0 0.140 0.750

¢ Modified from Charron and Gagnon (1991).
b0 = seedlings; 1-4 = planis with 1, 2, 3, and = 4 leaves, respectively.

‘Average a, ; and a,_,; of all population matrices to replace the real value 0.00 obtained because no individual of class 4 was sampled in this

Dopulation.
YCorrection of typographical errors Jound in the published matrices.
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bulb size and size-structure of the harvests. The total
fresh mass of each harvest was determined, and subsam-
ples of about 200 bulbs were randomly taken to estimate
the individual bulb mass. The selected bulbs were freed
from remaining leaf bases, roots, and rhizomes; they
were washed, oven dried at 70°C for 3 days, and then
weighted to £ 0.0005 g. Because the total leaf width
(TLW) defines size-classes in the matrix model (Nault &
Gagnon 1993), the limits of all TLW size-classes were
transformed to grams of dry bulbs. For this we used re-
gression equations obtained for TLW and bulb dry mass
from samples taken in 1984 and 1985 (Nault 1986). This
classification was used to calculate the proportion of
each TLW size-class in the harvested samples. The ma-
trix model also separates the plants of a given size-class
according to their reproductive status and whether or
not they are issued from vegetative division. The propor-
tion of these stages within each size-class for each cen-
sused year was taken from the data of Nault and Gagnon
(1993).

Stochastic Population Projections and Harvesting Models

In stochastic population projections, transition matrices
are obtained from the same population censused for
more than 2 years. The ginseng matrices were obtained
from different populations. We thus assumed that the
site-to-site variance of the transition coefficients was rep-
resentative of their year-to-year variance. This may not
be entirely true, but in the absence of longer-term cen-
sus data there was no alternative.

For ginseng, the environmental transition matrix, Py,
defined the random alternation of the four population
matrices, 4,, so that each had the same frequency and
the same probability of replacing any other one. For
wild leek, two environmental transition matrices were
defined: P, as above and P, where each annual matrix
had the same frequency but in which the exceptionally
good growing season (represented by the 1984-1985
matrix) was always followed by a relatively bad season
(represented by the 1985-1986 matrix). This alternation
scenario simulated the negative carry-over effect of an
exceptional season reported for this spring ephemeral
(Nault & Gagnon 1993).

The projection of a stage-classified population under a
postreproduction harvesting regime is obtained by
x(t + 1) = Ax() — u(t), where u(?) is a vector contain-
ing the number of individuals harvested in each stage
class (Getz & Haight 1989). This equation defines a post-
reproduction harvesting regime because each year the
individuals are collected after they have grown and
eventually reproduced. The equation that defines a pre-
reproduction harvesting regime would be x(¢ + 1) = 4
(x(® — u(®). In a stochastically varying environment, the
post-reproduction model would simply be rewritten as
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x(t+ 1) =A4,x@) — u®, M

and the prereproduction model as
x(t+ 1) = A, (x(t) — ul®)). @

For ginseng populations, stochastic projections used a
post-reproduction harvest model (equation 1) because
harvesters are reported to collect the plants when the
fruits are ripe. Their bright red color makes the plants
casy to locate, and the seeds can be sown on site (White
1988). In equation 1, «(¥) = bhax(t), b is the harvest rate
set between 0 and 0.30 corresponding to the portion of
the population that is harvested; a is a vector in which
values of 1 identify the stage classes harvested and val-
ues of 0 identify the stage classes not harvested; and x(®)
is a stage vector containing the number of plants per
stage at time £. In the model only plants with three or
more leaves were harvested, as suggested by the survey
data of White (1988). Stochastic population projections
were run with harvest rates of 0, 0.01, 0.05, 0.10, and
0.30, each with rotation periods of 1, 2,3, 4,5,6,7, 8,9,
and 10 years.

For wild leek, stochastic projections used a prerepro-
duction harvest model (equation 2) because this spring
ephemeral is visible only before sexual reproduction
and bulb division have taken place. In equation 2, u(¥) =
abX(t — 1), a is a vector containing the proportion of
each stage classes found in real harvests; b is the harvest
rate set between 0 and 0.20 corresponding to the por-
tion of the population that is harvested; and X(& — 1) is
the residual number of harvestable plants (TLW > 0.8
cm) of the previous year. The vector a was determined
from samples of confiscated materials. The projection
was constrained so that it was not possible to harvest
more ramets of a given stage than there actually were (if
ut) > x(8), then x(t) — u t) = 0). Stochastic popula-
tion projections were run with annual harvest rates of 0,
0.01, 0.02, 0.03, 0.04, 0.05, 0.10, and 0.20, each with en-
vironmental transition matrices P; and P, and the two
harvesting strategies. Because wild leek populations are
harvested each year, all simulations were run with a ro-
tation of one year.

With each species (and each environmental transition
matrix P, for wild leek), harvesting simulations used the
same random sequences of matrices and were run on a
time horizon of 200 years (200 iterations), thus generat-
ing a series of population sizes N(1), N(2), . . ., N(200).
The mean growth rate A was obtained by regressing
log,(N(®)) against time; the slope of the regression line
then corresponded to \. This is equivalent to the numer-
ical method of calculation of In\ given by Heyde and Co-
hen (1985) and Cohen (1986; in Caswell 1989, equation
8.70). The number of iterations gave a stabilized \. A se-
ries of one-step estimates of population growth rate A(?)
was computed as N(Z + 1)/N(@). The variance of A(¢) was
computed with the standard formula for the variance of
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a random variable. The 95% confidence interval of \ was
estimated as

Tak * 1.96./var(In A (7)) /m

where m = number of iterations (200; Caswell 1989).

In a series of transition matrices there is often one ma-
trix that stands out from the others because of unusually
bad or good growing conditions during the census inter-
val. The frequency of this unusual matrix can be modi-
fied in distinct population projections to explore the
sensitivity of the growth rate to the frequency of this
matrix. Therefore, harvesting simulations were repeated
with a mean matrix in which transition coefficients are
average values of those in the four matrices. Mean matri-
ces are defined as A = X b,A,, where 4, is one of the ob-
served population matrices and b, is the frequency of
probability of occurrence of that matrix such that %, b, =
1. The dominant eigenvalue of this matrix A corre-
sponds to the growth rate p of the population (p =
N, D; the value of \ defined above should be close to
(Caswell 1989). The most different matrices were of gin-
seng population three (the lowest N) and for wild leek of
1984-1985 (the highest A). For each harvest rate the fre-
quency b; of the unusual matrices was successively set
at 0.25, 0.1, 0.05, and 0.01, representing a chance of oc-
curring every 4, 10, 20, and 100 years.

The growth rate of a population harvested annually
() can be predicted from the mean matrix as

B, = (1—2be)p, , 6))

where b, is the annual harvest rate of size class 7, e, is the
sum of the elasticity values of size class 7, and u, the
growth rate of the population when not harvested. Elas-
ticity values give the proportional change in p resulting
from a proportional change in any given transition coef-
ficient (a;) of the mean matrix (de Kroon et al. 1986).
With ginseng, calculation of predicted p, excluded the
elasticity associated with fecundity (first row of the elas-
ticity matrix) because it is assumed that harvesters leave
the fruits on site (White 1988). If equation 3 is used with
any single matrix A, the growth rate p is replaced by
A

For both species (and each environmental transition
matrix P, for wild leek) 50 stochastic population projec-
tions of 100 years were run without harvesting. Each
projection used a different random sequence of matrices
and generated a random series of growth rates A(D),
A(2), ..., M100). From each series of A({F) we computed
a corresponding series of population sizes N(7) with the
formula NG + 1) = N@N(E). The number of simulated
years during which the values of N(7) stayed above the
extinction threshold is an estimate of the population
persistence. The extinction probability was computed
as the proportion of simulated series of N(i) having a
persistence lower than 100 years. By changing the start-
ing population size, N(0), simultaneously for all 50 series
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of N(7), we determined the lowest N(0) needed to have
an extinction probability 0.05 (£ 0.01) over 100 years.
This N(0) was the minimum viable population (MVP).
The different values of N(0) ranged from the extinction
threshold to 2000, with increments of one individual
when the right (smaller) range of N(0) had been identi-
fied. All simulations were run with the spreadsheet soft-
ware EXCEL 3.0 (Microsoft Corporation 1991, Red-
mond, Washington).

Results

Size Structure of Confiscated Wild Leek Harvests

The analysis of samples of confiscated wild leek harvests
revealed two harvesting strategies: a strategy of “choosy”
harvesters and a strategy of “busy” harvesters (Fig. 1).
The choosy types harvested plants mostly in the largest
size-classes, with a peak at size class 5 (ramets with two
leaves, each 3~5 cm wide). Four confiscated samples out
of the five analyzed presented this strategy. These sam-
ples weighed from 2.3 to 8 kg (fresh mass) and con-
tained between 550 and 2000 bulbs. The busy type
seemed less selective, harvesting more broadly and
more rapidly, collecting a greater quantity of middle-
sized ramets (size-class 4: one large or two small leaves;
Fig. 1). A single confiscated harvest representing the
busy type contained more plants (8.8 kg, 3600 bulbs)
and debris than the average in the choosy type of har-
vest. Using the total fresh mass of the bulbs (85 kg) har-
vested by the 16 illegal harvesters, the average dry mass
of one bulb (3.5 g) and a dry-to-fresh mass ratio of 1:4,
we estimated the total confiscated harvest of 1993 to be
25,000 ramets in Gatineau Park.

Mean Population Growth Rate

For ginseng the slope of the linear decline of the mean
population growth rate (X) along the gradient of harvest
pressure varied according to the rotation period (Fig. 2).
The relationship between the rate of decline of A and
the rotation period is an exponential function described
by the following equation:

N\, = N, =054 b1t %% @

where A, is the mean growth rate under harvesting rate
b, t, is the rotation period in years, b is the harvesting
rate, and A is the mean growth rate of the population
when not harvested. Note also that \ tended toward the
growth rate w of the mean matrix A4, as expected (Table
2; Caswell 1989). This growth rate p increased as the
frequency of a bad growing season decreased (Table 3).
But even if it occurred only once every 100 years, the
population could not survive an annual harvest rate
higher than 10%.
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Figure 1. Comparison of the size distribution of wild leek (Allium tricoccum) plants barvested according to the
barvesting strategies “choosy” or “busy.” The size-classes are based on total leaf width (cm) as follows:
1: <0.8;2: 0.9-2.0; 3: 2.1-3.8; 4: 3.9~6.5; 5. 6.6~10.0; 6: 10.1-15.0; 7: > 15.0.

With an annual harvest rate of 10% the \ of the wild
leek population has a 95% chance of falling between
0.972 and 1.026 for all harvesting strategies and environ-
ment alternations (Fig. 3). The main difference among
simulations was between harvesting strategies. This dif-
ference increased along the gradient of harvest pressure
(Fig. 3). With a harvest rate of 20% the maximum impact
(lowest \) was that of a choosy harvester when a good
growing season was always followed by a bad one (P,).
The minimum impact was that of a busy harvester with
the environmental transition matrix P,. With harvesting
rates below 5% the differences were less pronounced.
The frequency of an exceptionally good reproduction
year did not alter greatly the decline of the population
growth rate along the gradient of harvest pressure (Ta-
ble 4).

Extinction Threshold and Minimum Viable Populations

The extinction thresholds of American ginseng popula-
tions vary with the deterministic growth rates set by
their transition matrices (Table 5). Among the four pop-
ulations studied by Charron and Gagnon (1991), popula-
tion 1 was very close to its extinction threshold. It was
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not possible to compute an extinction threshold for
population 3 because its deterministic growth rate (\)
was less than 1. The MVP for this set of matrices, using
an extinction threshold of 91 (560 including seeds; Fig.
4), was estimated at 172 plants (1068 including seeds).
We estimated that a population of 172 has a probability
of extinction of 0.04 over 100 years. Moreover, popula-
tions that fell below 91 in the simulations did so within
4 years, otherwise they persisted for 100 years. Beyond
4 years the sizes reached by the simulated populations
were too large to have a chance of falling below 91, even
if the A(7) were less than 1.0 more than 1 year in a row.
If the plants were distributed as the stable stage distri-
bution associated with the mean matrix, a population of
172 plants would have 55 plants with more than two
leaves (Fig. 4). None of the populations studied by Char-
ron and Gagnon (1989) reached this number (Table 5).
Only three populations in Québec are presently known
to have more than 500 plants, but most populations
have less than 50 (Nault & Gagnon, unpublished data).
In Ontario the average number of plants in known popu-
lations was estimated as 10 to 20 plants (White 1988).
The extinction thresholds of the wild leek populations
also vary with the deterministic growth rate set by the
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Figure 2. Decline of the mean growth rate (N) of a population of American ginseng (Panax quinquefolium) on the
barvesting gradient for different rotation periods. Mean growth rates (\) were computed from 200-year stochastic

projections using four transition mairices.

annual transition matrix (Table 5). The MVP for this pop-
ulation was estimated around 300 or 1000 individuals,
depending on whether we used an extinction threshold
of 140 (set by the mean matrix) or 482 (set by the matrix

Table 2. Mean growth rates (A and 1) of an American ginseng
(Panax quinquefolium) population under different harvest rates,
in a stochastic environment, simulated with the four population
matrices of Table 1.

Harvest rate (%)

Variable 0 1 5 10 30
A 1.045 1.039 1.016 0.988 0.892
var(\)? 0.0831 0.0826 0.0811 0.0795 0.0759
var(In(\)) 0.0806 0.0810 0.0829 0.0855 0.0973

" 1.045  1.039 1016 0989  0.892
predicted w, 1.045 1.040 1.018 0992 0888

“ Harvest rates represent the percentage of plants barvested in size-
classes 3 (three leaves) and 4 (= four leaves)

" Variance computed with the standard Sformula of the variance of a
random variable.

“The growth rate of a population barvested annually () can be
predicted by ph =~ (1 ~ Xh, e) wn, where h, is the barvested rate of
size class i, e; is the sum of the elasticity values of size class i (exclud-
ing the values for reproduction), and . is the population growth
rate of the mean matrix with no barvesting (= 1.045).

with the lowest \; Table 5; Fig. 4). If the individuals
were distributed as the stable stage distribution associ-
ated with the mean matrix, a population of 303 or 1032
plants (502 or 1705 individuals including seeds) would
have 209 or 713 plants of harvestable size (leaves more
than 0.8 cm wide; Fig. 3). Remnant wild leek popula-

Table 3. Growth rate (j1,) of an American ginseng (Panax
quinquefolium) population under different harvest rates,
simulated with mean matrices” computed with four different
probabilities of an unusually bad year.

Harvest rate (%)"

Probability* 0 1 5 10 30

0.25 1.045 1.039 1.016 0.989 0.892
0.10 1.072 1.067 1.043 1.015 0.914
0.05 1.082 1.076 1.052 1.023 0.922
0.01 1.089 1.082 1.059 1.030 0.927

“4 = X bA, where the A are population transition matrices und
edch b is the frequency or probabilily of occurrence of a population
matrix such that 3 b, = 1.

? Harvest rates represent the percentage of plants barvested in size-
classes 3 and 4.

“The probability (by) is the frequency of an unusually bad year as
represented by the matrix of population 3 (see Table 1).
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Figure 3. Decline of the mean growth rate (N) of a population of wild leek (Allium tricoccum) on a barvesting gra-
dient for two barvesting strategies, each simulated using environmental transition matrix P, and P, Harvesting
strategies are based on size-structure of barvests. The “choosy” type barvested plants mostly in the largest size
classes, and the “busy” type barvested more broadly with a greater quantity of middle-sized plants (Fig. 1).

tions in Québec are typically sparse and rarely contain
more than a few hundred plants.

The estimated MVP of wild leek was not much influ-
enced by the environmental transition matrix used, but
the shape of the extinction probability curve, as it de-
clines along X(0), differed between environmental tran-
sitton matrices (Fig. 4). Extinction probabilities were
higher when projections were made with environmen-
tal transition matrix P,. Also, the curves were steeper
when the extinction threshold was set lower (Fig. 4).
We estimated that all calculated wild leek MVP have an
extinction probability of 0.06 over 100 years. As for gin-
seng, wild leek populations that went below the extinc-
tion threshold in the simulations did so very early
(within 3 years); otherwise they persisted for 100 years.

Discussion

Impact of Harvesting Ginseng and Wild Leek

There are some indications that many harvesters of
American ginseng collect all the large plants (two leaves
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or more) they can find (Lewis 1984). A survey of 29 har-
vesters of American ginseng in Ontario revealed that
most respondents follow conservation measures such as
harvesting late in the season, sowing the seeds, leaving
the younger plants, and rotating their visits (White
1988). Despite such measures, mean collected root mass
has decreased constantly (White 1988). In Québec the
importance of harvesting is unknown (Gagnon & Char-
ron 1987).

The maximum sustainable rate of harvest on any pop-
ulation is the rate at which the X falls below the equilib-
rium value of 1.0. For ginseng populations the maximum
rate of annual harvest would be a little more than 5%
(Table 2). Because of the variance in A(7), however, the
growth rate of a population under this harvesting pres-
sure still has a chance of falling temporarily below the
equilibrium. This sustainable harvest rate is about three
times lower than the maximum value of 15.8% estimated
previously under the assumption of a favorable and un-
changing environment (Charron & Gagnon 1991).

The gradient of harvesting rates on a wild leek pop-
ulation can be divided into three ranges of rates for
which the risk that the A will drop below 1.0 is nonsig-
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Table 4. Growth rate (j,) of a wild leek (4llium tricoccum) population under different harvest rates, simulated with mean matrices*

computed with four different probabilities of an unusually good year.

Harvest rate (%)°

Probability” 0 1 2 3 4 5 10 20
Choosy harvesters
0.25 1.091 1.081 1.071 1.061 1.051 1.040 0.988 0.873
0.10 1.082 1.072 1.062 1.052 1.042 1.032 0.982 0.875
0.05 1.078 1.069 1.059 1.049 1.040 1.030 0.980 0.877
0.01 1.076 1.066 1.057 1.047 1.037 1.028 0.979 0.878
Busy harvesters
0.25 1.091 1.083 1.075 1.066 1.058 1.050 1.009 0.925
0.10 1.082 1.074 1.066 1.057 1.049 1.041 1.002 0.923
0.05 1.078 1.070 1.062 1.054 1.046 1.039 0.999 0.923
0.01 1.076 1.068 1.060 1.052 1.044 1.036 0.998 0.923

“A=3 bA, where the A, are population transition matrices and each b, the frequency or probability of occurrence of each matrix, such that

b, =1

® Harvest rates are expressed as the Dpercentage of plants barvested in a whole population, according to size distributions shown in Fig. 1.
€ The probability (b)) is the frequency of an exceptionally good year as represented by the matrix of 1984-1985 (see Nault & Gagnon 1993).

nificant (< 5%); significant (> 5%, < 95%); and threaten-
ing & 95%). If we set the maximum sustainable harvest
rate at the upper limit of the nonsignificant risk range, it
would be less than 8% (Fig. 3). This is about two times
lower than the 15% maximum rate estimated previously
under the assumptions of an unchanging environment
and a harvest strategy in which collected plants are uni-
formly distributed in the largest size-classes (Nault &
Gagnon 1993).

The strategies used by wild leek harvesters have a sig-
nificant impact on population maintenance. The busy
harvesters, when collecting the same number of plants
as the choosy ones, had less impact. This is because the
busy type of harvester collected more in the small size-
classes, in which plants are known to contribute less to
population growth according to the elasticity matrices
(Nault & Gagnon 1993). But because the busy harvesters
collect more plants than the average choosy harvesters,
they would have a greater overall impact.

For wild leek the slope of the declining curve of X
along the gradient of harvesting pressure ranged from
—0.83 to —1.09 (Fig. 3). These slopes are steeper than
that of —0.51 obtained with a ginseng population har-
vested annually (Fig. 2). Therefore, simulated annual
harvests had more impact on wild leek than on ginseng
populations. The greater sensitivity of wild leek to har-
vest may be due to prereproduction harvests of large
plants in a population that maintains its number mostly
by bulb division of these large plants. High elasticity val-
ues are concentrated in large size-classes in wild leek
(Nault & Gagnon 1993), compared to ginseng in which
high elasticity values are more evenly distributed among
size-classes (Charron & Gagnon 1991). Because wild
leek is visible only in spring, the only conservation mea-
sure would be to delay bulb harvest until the end of the
photosynthetic season, when bulbs are filled with re-

serves (usually at the end of May in Québec; Nault &
Gagnon 1988). The number of bulbs necessary to obtain
the same mass would then be greatly reduced.

Implications for Conservation

The MVP for both studied species is about twice the size
of their corresponding extinction thresholds. We cannot
tell if this is a general trend, but such a similarity be-
tween these two different species was unexpected. This
simple ratio, if general, could become a convenient rule
of thumb.

Table 5.  Extinction thresholds (¥,(0) and N,(0)), population sizes
(N,ps)» and deterministic growth rates (A) computed for each matrix
of American ginseng (Panax quinquefolinm) and wild leek
(Allium tricoccum).

Species Matrix N(O)* N0 Ny A
Ginseng 1 (1986-1988)% 529 87 60-80  1.055
2(1986-1988) 146 30 75-76  1.170
3 (1986-1987) — 75-76  0.880
4 (1986-1987)  560¢ 89 128-132 1.050
Wild leek  1984-1985 132 77 1640 1.130
1985-1986 797 ¢ 479 2628  1.024
1986-1987 191 113 2319 1.106
1987-1988 156 93 3710  1.100
1984-1988" 234¢ 139 3026 1.091

“N(0) is the total starting population distributed as the stable stage
distribution dssociated with each individual matrix.

pr(O) is the number of plants (= N(0) — number of seeds) accord-
ing to thbe stable stage distribution.

“Nps IS the number of plants observed during censuses (minimum
and maximum for the ginseng). For ginseng, N, are from exbaus-
tive censuses; for wild leek, N,  are Gfmm a subsample of 18 m* of a
much larger population (N, =~ 10°).

4 Mean matrices.

¢ Numbers used to compute the minimum viable populations (MVP),
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Figure 4. Extinction probability over 100 years for populations of American ginseng (Panax quinquefolium) and
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sition matrices. Figures in parentheses represent total population numbers, including seeds.

For American ginseng the results of harvesting simula-
tions and MVP estimation suggest that most small, iso-
lated populations found in Québec and Ontario are too
small to support any harvesting. Populations above MVP
may not support more than very low harvesting rates on
a long rotation period. For instance, with an annual har-
vesting rate of 10% persistence T (in years) above MVP in-
creases as the logarithm of X(0) T'= 116log, ((X(0)—349.
This means that even a population of 485 plants (3000
individuals when including seeds) would go below its
MVP in less than 100 years.

Our results show that increases in the harvesting rota-
tion period are beneficial for ginseng populations. With
the average rotation period of 5 years (White 1988), a
harvest rate of 30% would give a mean growth rate of
1.007 with a 95% confidence interval of 0.967-1.049
(Fig. 2). Most reproductive plants are found in age
classes 4-7 years and older, and seeds have a dormancy
of 1.5 years (Charron 1989), so we expect that seeds
produced during harvest year will reach reproductive
size 7 years later. Also, in 5 years only a small proportion
of juveniles will reach a size large enough to yield rela-
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tively good seed crops. Therefore, rotation longer than 5
years would be more prudent. At such a low sustainable
level, however, harvesting of wild roots of ginseng can
hardly generate a reasonable income.

The sowing of seeds is also likely to be beneficial.
Charron and Gagnon (1991) showed that, with a proba-
bility of seedling recruitment higher than 20%, all popu-
lations studied reached a A > 1. Using a germination rate
of 34% (half of the rate obtained in an experimental gar-
den; Charron 1989) in the four transition matrices, the
No in equation 4 increased from 1.045 to 1.186. This
would allow, in theory, an annual harvest rate of up to
30%. Therefore, sowing seeds would be an efficient
method of enhancing the viability of existing wild popu-
lations in Canada. But because these calculations are
based on “mature” populations and because only older
plants produce a large number of seeds, there is reason
to be even more conservative.

Large populations of wild leek seem able to support
low harvesting rates (below 8%). For a population con-
taining 10,000 plants of TLW > 0.8 cm, however, this
represents only 800 bulbs per year, a collection typical
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of a single, choosy harvester. With an annual harvest
rate of 20% (A = 0.873), persistence above MVP in-
creases as the logarithm of X(0): T = 17log,(X(0)) — 48.
Regulations over the number of harvestable plants, in re-
lation to population size, would be difficult to enforce.

It appears likely that many populations of both wild
leek and American ginseng in Québec have declined and
even disappeared because of overharvesting. Since the
1930s American ginseng has been cultivated in Canada.
Today the species is cultivated mostly in southwestern
Ontario and southern British Columbia (Small et al.
1994). In this last province, the net income for the sales
of ginseng roots on the Asian market reached $28 mil-
lion (Canadian) in 1993 (Schreiner 1994).

In 1983 commercial trade of wild leek bulbs in
Québec was estimated to be worth from $290,000 to
$580,000 (Canadian) per year (Dagenais 1985). The offi-
cial designation of the species as vulnerable in Québec
will allow harvests for personal use only and will lead to
legal actions on commercial retailers. Cultivation of wild
leek would decrease the harvesting pressure on wild
populations because cultivated plants would meet the
same market demands as those taken by collectors. Pro-
duction costs would be higher, however.

In a context of commercial production, efforts should
be taken to protect and improve the viability of remnant
wild populations of both species as living gene banks. It
is hoped that the commercial value of the species will
make these efforts more appealing to various levels of
government as well as private interests. Ginseng and
wild leek could contribute to public awareness about
plant conservation in Canada because these species pos-
sess high cultural, educational, and ecological value.
Ginseng has a long history of medicinal use, both by
Asian and American cultures. Wild leek was also used by
aboriginal peoples of Canada and is a well-known spring
ephemeral. With their foliage developing immediately
after snowmelt, wild leek plants play an important eco-
logical role by capturing soil nutrients that might other-
wise be lost from the site (Muller 1978).

Limitations of the Harvesting Models and Extinction
Probability Estimates

Our conclusions may appear extremely conservative be-
cause they do not stem from results of experimental har-
vests and because of almost unavoidable gaps in knowl-
edge. For both species the effect of plant density on vital
rates is unknown; the models we used did not explicitly
incorporate density dependence. Density dependence
in matrix population models for the perennial herb Vi-
ola fimbriatula gave population trajectories with un-
damped oscillations when the density function was dis-
continuous (Solbrig et al. 1988, 1990). Such a behavior
would increase extinction risk. In any case, the incorpo-
ration of a realistic and explicit nonlinearity in a projec-
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tion model requires a lot of data (Ginzburg et al. 1990).
Most probably, transition coefficients derived from field
observations on natural populations already incorporate
density effects, but to an unknown extent.

Because of lack of relevant data, our stochastic projec-
tions did not include random catastrophes, which can
represent a major risk for populations (Menges 1991;
Lande 1993; Mangel & Tier 1994). Sugar maple stands
on rich mesic soils are the typical habitat for both spe-
cies. Small-scale disturbances, such as windthrows, may
occur in these forests and can possibly damage whole
patches of forest herb populations. The distribution of
such environmentally caused catastrophes for a given
population is hard to estimate (Foley 1994). Another ma-
jor cause of population extinction for both species in
southern Canada has been habitat conversion or destruc-
tion by development. Legal designation of wild leek as
vulnerable in Québec should decrease this kind of catas-
trophe.

Despite these knowledge gaps, we think our ap-
proach has much to offer and has reduced the uncer-
tainty about the effects of harvesting wild leek, American
ginseng, and other organisms in stochastic environ-
ments. When organisms are harvested it should be re-
membered that the whims of a stochastically varying
environment significantly reduce sustainable harvest lev-
els. Harvesters usually seek large, mature individuals.
Yet, the population viability of most iteroparous forest
herbs and woody plants studied so far appears to de-
pend highly on the survival of mature individuals (Silver-
town et al. 1993). This may be particularly true at the
northern limit of the distribution of ginseng and wild
leek because more-variable or -rigorous climatic condi-
tions lead to more-episodic recruitment.
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Ramp Suppers, Biodiversity, and
the Integrity of the Mountains

..................................................

MARY HUFFORD

It is mid-April and throughout the tributaries of West Virginia’s Big Coal River,
peepers are announcing spring. High in the hills, coves drained by chortling
creeks are alight with the whites of trillium, the yellows of spice bush, the reds of
wake robins, and the bright greens of ramps. From the valleys the bare woods
appear spangled with the russet blooms of hard maples, the green-tinged yel-
lows of soft maples, the white bursts of service and dogwoods, and the deep
pinks of Judas trees. Soon, they say, the bass will be leaving the river and
swimming up into the creeks to spawn.

I am sitting fairly high in the hills myself, paring knife in hand, in a modest
rectangular building officially known as “The Ramp House.” Perched as far up
the hollow of Drew’s Creek as a person can drive in a two-wheel-drive car, the
Ramp House faces the Delbert Free Will Baptist Church across a small parking
lot. For more than forty years the Ramp House has functioned as a community
center, where women of the church hold weekly quilting bees and families
assemble for reunions. But its name registers its most public and celebrated
purpose: sheltering friends, neighbors, and kin who come together each spring
to feast upon ramps.

Ramps, Allium tricoccum, are wild leeks. Thriving throughout the Appa-
lachian range in rich, dark woodlands near mountain streams, ramps are among
the first edible foods to appear in the early spring, when they pierce the gray and
brown leaf mold with a spire of tightly furled, onion-scented leaves. In June the
lance-shaped leaves wither, and the plant sends up a stalk with an umbel of white
flowers. Underground the stems swell into white bulbs connected by a mass of
fibrous rootlets. These diminutive leeks reek of garlic, only stronger.

Throughout the Appalachian South, ramps are hailed with feasting at ramp
suppers and festivals. The most famous of these community fund-raisers in-
clude the Ramp Festival at Cosby, Tennessee, and the Feast of the Ramson at
Richwood, West Virginia. Richwood, in fact, is home to the NRA—the National
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Ramp Association. But many smaller events proliferate throughout April and
well into the month of May. From noon until 8 p.m., the women who organize
this particular event at the Ramp House will serve nearly 500 plates piled high
with potatoes, fried apples, pinto beans, cornbread, and ramps.

The week before the ramp supper is one of the year’s busiest, and members of
the Delbert Free Will Baptist Church divide the labor of production. Each
evening the women meet in the Ramp House to clean and refrigerate the ramps
brought in by the men from the upper-elevation hollows wrinkling the ridge-
lines. The female camaraderie on these evenings, pungent with the aroma of
ramps, coffee, and sassafras tea and punctuated with laughter, makes this an
event in its own right. “We sit in a circle and clean ramps and talk,” Delores
Workman told me at last year’s ramp supper. “It’s a lot of fun. I love my ramp
circle”

“You should hear the tales Jenny tells,” laughed Judy Griffy. Hoping to, this
year [ am in the Ramp House the night before Ramp Day, chopping ramps and
tape-recording the talk of a dozen women, worn out from a week of preparation,
but excited about the day ahead. Only one man is present, Laffon Pettry’s hus-
band, Bob. Bob tolerates the women’s razzing with good humor, “You put down
that cigarette and get your knife and get busy,” Mabel Brown warns him as he
tries to take a break. “You'll be the first one we fire, Bob!”

“He’s slightly outnumbered, isn’t he,” murmurs Theresa Elkins.

“He’d better watch it here with this gang of females!” Mabel teases, brandish-
ing her knife.

Dusk gathers outside, and in the wake of the setting sun the stars are bright-
ening into the sign of the ram, for which it is said that ramps were long ago
named “ramsons” by the Swedes. Inside, the air is thick with the smell and the
talk of ramps. Jenny Bonds tells about a ramp-themed basket her granddaughter
gave her for Christmas, containing ramp vinegar, ramp seeds, dried ramps,
ramp jelly, pickled ramps, even ramp wine. “I had some of the jelly,” said Jenny.
“It stunk.” Other possibilities are advanced: ramp pizza or Jenny’s ramp cas-

serole, with sausage, potatoes, and cheese.

Historically, in these mountains, female sociality has flourished around the
gathering and processing of greens and other wild produce. On the heels of
ramps a host of other greens start popping up: dandelions, poke, shawnee
lettuce, woolen britches, creasies, and lamb’s tongue. And around these, women
have fashioned women’s worlds. “That was the big deal when everybody used to
go green picking,” said Carrie Lou Jarrell, of Sylvester, West Virginia, on another
occasion. “That was the event of the week. Mrs. Karen Thomas would come up
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and she always brought Jessie Graybill with her, and then Miss Haddad would
come, and most of the time Maggie Wriston came with her. And usually Sylvia
Williams was always there to do green picking with them. I knew from the time
came into the world that she was just a good friend. But that was the thrill of my
life to get to go with all of these women, because they talked about good stuff”

Such talk is one means of crafting locality. It catches people up into a dense
fabric of kinship and community and fastens that fabric to places and events in
the mountains. Through such talk the women enunciate their place in the hills, a
place remarkable not only for its biodiversity but for the interweaving of bio-
diversity and community life. In the Ramp House the women laugh over how
Violet Dickens once mistook sassafras tea for bacon grease and poured it over
the frying ramps: “We need you to come season the ramps,” Mabel kidded her
the other day. They compare the aromas of poke and collard greens and marvel
at how window screens get black with flies when you're cooking them. They
wonder where the creasies (dry land cress) are growing this year, and Jenny
points out that creasies won’t grow unless you till the soil.

In southern West Virginia a mixed mesophytic forest (known among ecolo-
gists as the world’s most biologically diverse temperate-zone hardwood system)
is not just a product of nature. It is integral to a cultural landscape that has taken
shape over many generations. On Coal River, I have heard people say the best
place to look for red mulberry trees, now in serious decline, is on farms; that the
cows that grazed throughout the mountains well into the twentieth century kept
the snake population down; and that Peach Tree Creek was named for peach
trees encountered there by the first white settlers entering the region in the early
1800s. In the Ramp House they say you can start your own ramp patch from the
bit of root they’re chopping off at the ends. “Mabel has a few ramps growing in
her yard,” said Jenny. “I do, Edna does, and Sadie does. You don’t, do you
Theresa? You're going to have to plant you a patch of ramps and some molly
moochers.”

This week the molly moochers are coming in. Molly moochers are morel
mushrooms. They say you can hear them popping up through the dried leaves
when it rains. Old apple orchards, scattered throughout the woods where people
used to live, make good places to go molly mooching. A neighbor found fifty-six
today in an old apple orchard behind Laffon’s house. “He found thirty-seven
yesterday,” said Laffon,

“Gladys was finding them out there,” says another woman.

“Oh Gladys,” Laffon chuckles. “She’s the queen of the molly moochers!”

The salient feature of ramps is the smell. The Menominee Indians called it
“pikwute sikakushia”: the skunk. “Shikako,” their name for a large ramp patch
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that once flourished in northern Illinois, has been anglicized to Chicago: “the
skunk place.” Our chopping of leaves is filling the air with aromatic organo-
sulphur compounds, characteristic of members of the Allium family but carried
to extremes in ramps and their consumers. Some have seen in this practice of
restoring the body while emitting a sulphurous odor a rite of death and resur-
rection, serendipitously coinciding with Easter. Actually with ramps the motif
appears to be breath and insurrection. Liberating organosulfides seems to com-
prise, if not a rite of inversion, at least a delicious form of back talk: the country
back-talking the city, the improper back-talking propriety. The efforts of official
institutions to quell this annual olfactory uprising have been rehearsed at every
ramp supper I've attended.

“Let me get this down so I can move on,” said John Flynn at the 1995 ramp
supper. “We did not eat ramps. There were very strong women in my family who
did not like the odor. Also, if you ate ramps and went to school, they sent you
home because of the odor. There were a lot of authoritarians in the school, so
you didn’t do a lot of ramp eating. Someone might get up the guts to do it once,
but they didn’t do it twice. The odor was the issue.” Ways of annulling the odor
creep into ramp talk.

“I like them raw,” said Jess Duncan of Sylvester, “like you'd eat a hot pepper or
something with a sandwich.”

“Fried potatoes, pinto beans,” added Pat Canterbury.

“You can’t beat them,” said Jess, “and they don’t stink if you don’t eat very
many of them.”

“They do too,” said Pat.

“If you eat them with a sandwich, they don’t,” Jess insisted. “My wife’s never
complained.”

“Now, if you're confined close,” cautioned Bob Daniel, of Dry Creek, one
morning in Syble’s Bed and Barn, “say in an office with people, I'm sure it would
offend people like that, but in my line of work I don’t think I bother anybody
with them.”

“If you don’t like the smell,” laughed Mae Bongalis, “go the other way. Stay at
your house!”

The most famous official censure of ramps was brought on by the late Jim
Comstock, editor of the West Virginia Hillbilly. Comstock, inspired by saatch—
‘and-sniff advertising for perfume and coffee in several local papers, announced
the Richwood ramp supper one year by lacing the printer’s ink for his spring
issue with ramp juice. “We got a reprimand from the postmaster general,”
Comstock recalled. “And we are probably the only paper in the United States
that’s under oath to the federal government not to smell bad.”
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Behind the powerful aroma it appears there really is something good for what
ails you. Ramps have long been recommended for their germicidal and toning
effects. The beliefs that ramps are good for the heart, that they thin and purify
the blood, and that they relieve the common cold are widespread. Scientific
research suggests that such faith in ramps is well placed. The allicin (diallyl-
sulfide oxide) in ramps, which has antibiotic properties, has been linked with
reduced rates of cancer. Ramps are higher in vitamin C than oranges. They
contain cepaenes, which function as antithrombotic agents. Ramps also contain
flavonoids and other antioxidants that are free-radical scavengers.

As the first of the wild foods to appear, ramps satisfy the body’s craving for
living food at the end of a winter filled with produce that’s been dried, canned,
frozen, or shipped from faraway places. “They used to say,” said Jenny Bonds,
“that people that lived out like we did didn’t live near grocery stores, so they said
in the springtime you always need green things, like vegetables. So they said in
the springtime the country people got ramps, that was our spring tonic.”

“What does a spring tonic do?” I asked.

“Cure for spring fever, I guess,” said Jenny.

“Strawberry rhubarb pie is my spring tonic,” said Laffon Pettry.

Spring fever is twice cured by ramps, which lure people into the higher
reaches of the mountains. “Ramps are fun to hunt,” said John Flynn. “You can
go out in the yard and get all the poke you want, but you have to go into the
forest to look for ramps.”

“The higher you go,” said Woody Boggs on another occasion, “the more

ramps and the bigger.”

Ramp patches in the mountains have long functioned as a common resource.
Most of the ramps served at the ramp supper, some fifteen bushels, do not come
from people’s personal patches. They come from the upper-elevation coves
rising high above the Ramp House. “I've got a few planted up the holler here,”
said Dennis Dickens, of Peach Tree Creek, a beloved octogenarian who passed
away this year. “They just grow at an elevation of about, I'd say, 2,000 to 2,500
feet. Real rich soil.”

For many, eating ramps in the mountains is as much a rite of spring as
attending the ramp supper. “I love them,” said Bob Daniel, over breakfast at
Syble’s one spring morning. “I like to dig them and eat them right there. Sit
down in the woods with a piece of cornbread and eat them.”

“That’s the fun part,” said Mary Jarrell, speaking in Lloyd’s Convenient,
which she operates with her husband at the mouth of Rock Creek. “Getting
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them and cooking them out. We’'d go to several places, like Hazy, where they've

closed it off. We would always go and take a skillet and make cornbread and take
some potatoes and get the ramps and clean them and fix them on top of the
mountains.”

“We'd take our cornbread and pinto beans,” said Mae Bongalis, of Naoma,
during the 1995 ramp supper. “And go to the mountain, up Board Tree Hollow,
dig ramps all afternoon. Then we'd clean them in a little stream coming through
the patch, wash them and cook them and then have dinner. They taste better that
way, too.”

The higher elevations, known simply as “the mountains,” have long func-
tioned as what anthropologist Beverly Brown terms a “de facto commons,” an
open-access area where people go to hunt, picnic, and party, gather a variety of
roots, herbs, nuts, and fruit, or to enjoy some solitude. Ramps inaugurate an
annual round of small-scale subsistence harvesting of woodland bounty, and
they afford the first opportunity to get back into the mountains. But they are
fortifying throughout the growing season. “Ramps are sweet this time of year,”
said Tony Dickens of Pettry Bottom, one late September evening. “You'll come
across a ramp patch when you're out ginsenging. Last week I dug more ramps
than ginseng!”

Supporting an unusually diverse seasonal round, central Appalachia’s mixed
mesophytic forest distinguishes these mountains among America’s de facto
commons. Telltale signs of this diversity abound in the hollows and coal camps,
and in yards and homes on the river: the handful of butternuts curing on a step,
the coal bucket of black walnuts ready for shelling, the hellgrammites seine at
the ready on the porch, the ginseng drying in the rear window of a car, the
squirrel meat marinating in a bowl, the gallon of blackberries ready for canning,
the plastic bag full of homemade “deer jerky,” the jar full of “lin” (white bass-
wood) honey, the pawpaws in the freezer, the molly moochers soaking in salt
water, the pickled ramps in the pantry.

The traditional knowledge that sustains this annual round of harvesting is

-anchored in a people’s landscape inscribed all over the mountains, a literary

work writ large.

The hills rising away from the Ramp House are rich in family and community
history. Names bestowed on every wrinkle in the ridgeline commemorate peo-
ple, events, and moments in the seasonal round. What appears to be a jumble of
coves, ridges, creeks, knobs, branches, gaps, and forks is as legible to some
residents as a metropolitan grid is to an urbanite. “These different little hollows,”

said Howard Miller, “they had a name for each one, so when a neighbor talked to

another neighbor about a certain thing that happened at this holler, they knew
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the mountain, they looked down in there, it was foggy and hazy. They said,
to go down in here, it’s too hazy. We'll not do any good.” And called it
 Creek.” Though the coal industry has closed Hazy Creek to the pub-
herry Pond Mountain is slated for mountaintop removal), people still

exactly where it was at, they knew even from Beckley down to Racine down tg
Madison.”

The names for the coves anchor local history and knowledge in the land: Mil}
Holler, Peach Orchard Holler, School House Holler, and Bee Light Holler, where
they baited bees in order to “line” them to wild hives, filled with honey fro’
mixed mesophytic flowering trees like basswood (“lin”), tulip tree (“yell :
poplar”), and yellow locust (“mountain locust”). Thus indexed, the landscape is
a dynamic repository of rural life, knowledge, and history, which elderly racon-
teurs render into narrative. “Quill Holler’s below the ramp house,” Howard ent
on. “They used to get a hollow straw and drink sugar water where they notched—
sugar tree. Something like these straws at a restaurant, but it’s a plant.”

with permission to gather plants and hunt, or to visit historic sites and
ies.

a trek up Hazy for ramps in 1996, Dave Bailey and Woody Boggs distilled
n the overgrown landscape into signs of former communities every-
. the rusting incline hidden on the hillside; the sludge pond, its banks
imed” in thorny field locust; a stand of Indian corn near Charlie Rock,
d for Charles Wiley; the remains of a “splash dam” once used as a skidway
The cultural landscape is rife with landmarks. Over generations of worki sing timber out of the mountains; red dog from the slate dump that

the seasonal round, a language for navigating the mountains discriminates for years and was haunted by an old woman’s ghost; a big rock that

into a wide array of landmarks: not only the high walls, mine breaks, a says Hobart Clay could have cleared in his Hazy machine, and campsites
holes, and other traces of industry, but into “knobs,” “drains,” “coves,” “
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“ridges,” “crossings,” “gaps,” “flats,” “bear wallows,” “orchards,” “home pla;
“sink holes,” “walk paths,” “hill climbs,” “camp rocks,” “bottoms,” “bra
“graveyards,” “bee trees,” “den trees,” and “benches.”

This landscape supports the common world celebrated in the Ramp House
Cultural practices like ramp suppers, ramp talk, and roaming the mount;

have co-evolved with an industrial landscape as ways of holding together a

by the presence of ramps. “People have camped there for years,” com-
Dave. “They set them out so they’d have some.”

access is increasingly curtailed, people vividly reconstitute Hazy Creek
stories. In a conversation that Woody Boggs videotaped in Andrew,
ailey and Cuba Wiley conjure and reoccupy Hazy as a capacious and
s landscape where they both lived for many years. Cuba, who hasn’t
in Hazy lately, wonders what it’s like since the people moved out in the

chronically visited with environmental, social, and economic crisis. O s. “People tell me [ wouldn’t know it up that hollow now,” he says.

bracketing out the civic commons is it possible to reduce a mountain f imaginatively takes him up there, and Hazy Creek floods into the room
their words and gestures. “You go up there, Cuba, where the mines is,
) across that creek, go over to the left, go right on up that road to the
. You can stop the car where the road’s washed out, you walk maybe to the

e hill, and the side of the mountain is covered with ramps.”

worthless piece of dirt,” as one industry spokesman put it, “good for no
save for snakes and scrub pine.” An alternative view—of biodiversity flo

in the context of community life—is rehearsed in stories and jaunts that map th

commons back onto the land.
s picks up Cuba, invoking another space where ramps grew, “what

‘the Straight Fork of Hazy, where Three Forks used to come in together,
ed to go in the Straight Fork of Hazy, and just go up there a little piece on

Many of the ramps for this year’s ramp supper came from Hazy Creek, a
lush, meandering hollow that hooks around Shumate’s Branch like a shel
arm. Hundreds of people lived at the mouth of Hazy in the 1940s when th
town of Edwight was the bustling hub of the river between Whitesville and
Daniel. Though Hazy Creek and Shumate’s Branch were evacuated of dwe
in the 1980s, people continue to comb the hollows of Hazy Creek for r

hollow and walk in on the right, and that scoundrel mountain was lined

1at’s right,” says Dave. “Just as far as you could see”

ey g0 on to the Everett Fork, Hiram Fork, and Bradley Mountain (where
dley fled from marauding Yankee and Confederate troops during the
War, and where people returned to tend and harvest apples in the Wayne
Field long after Bradley was evacuated for strip-mining). On the way

ginseng, molly moochers, yellow root, mayapple, bloodroot, berries, and
of history.

According to Dennis Dickens, Hazy got its name before the Civil War.
hunters came through there,” said Dickens, “and they camped over along
Creek. And they decided to go over in Hazy to hunt one day. They got to

= and Cuba pause for moment at Road Fork and Sugar Camp.
know what?” says Cuba, “I'm gonna tell you something. I was in Sugar
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Camp, way up in there, I could look down over there at the Coffee Pot Rest.
rant and all that, and that walk path that goes right on up through there-“
you to Bradley.”

“Yup,” says Dave. “I know where it’s at.”

“Ibelieve I could find it yet,” Cuba resumes. “That walk path, I'd turn left 4
go up just a little ridge, about fifty or seventy-five yards and that scoundre] rids
was lined with ramps, and I'll tell you who else went in there and found theg
before he died: Calvin Clay. Calvin Clay and them found that patch.”

“I didn’t know they were in there,” Dave marveled.

“Sugar Camp,” says Cuba. “Good patch, buddy.”

Reconstituting Hazy, Dave and Cuba walk its paths, populate it with fell;
gatherers, and savor its views, routes, and destinations. Stories of plyi
seasonal round, of gathering ramps, molly moochers, fishing bait, and gi
are like beacons lighting up Hazy’s coves, benches, walk paths, historic
and camp rocks. In fact, such stories and inscriptions constitute a rural ing
trial landscape as coherent, as saturated with “traditional cultural properti
representative of America’s rural-industrial history as any landscape recorded
on the National Register.

Like other productions of the commons, ramps, ramp patches, and ramp ta
are resources for holding together a way of life that is continually being dis
mantled by plans for progress. The civic commons of the Ramp House and th
commons of the cultural landscape are mutually sustaining and cannot be res
claimed by covering a stream with spoil and putting a pond on top of a highlang

complex, moving a smokehouse from a home place to a pioneer village, ©
relocating a family cemetery from its ancestral grounds to a commercial ceme
tery many miles away. 1
The commons on Coal River models an alternative, integrated, community:
based approach to the conservation of natural and cultural resources. The ,
sonal round, itself a cultural production, outlines a roster of “services” we migh
expect from central Appalachia’s post-mining landscapes. Common pool re
sources like the ramp patches of the named systems of coves might qualify fo
protection not as endangered species but as vital resources for mountain life
“traditional cultural properties”” Such sites, scattered throughout the mouf
tains, define the social collective, serving both as touchstones to a shared pas
and as thresholds to a future in which a historic, mixed mesophytic land

continues to form a hedge against chronic social, environmental, and econot
crises.
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