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FORWARD
In 1991, the City of Traverse City contracted with Gary Reese, 
President / Ecologist, Midwest Biosurveys, to conduct a Natural 
Area Evaluation and Wetland Floristic Inventory of the Brown 
Bridge Quiet Area. The objectives of his report were to provide 
for the Quiet Area:

1) a comprehensive inventory of the wetland 
flora,
2) a reconnaissance inventory of the dominant 
upland flora,
3) a plant and natural community classification 
and mapping of the boundaries of each type,
4) a natural quality evaluation of the area, and
5) management recommendations for proper 
stewardship of any sensitive natural resources 
identified.

Portions of Hr. Reese's report are inter-woven throughout this 
document. A complete copy of his report may be viewed by 
contacting the City Manager's office, City of Traverse City.



■  
.  
-
■

■I
■  II*



The City of Traverse City

Office of the City Clerk

GOVERNMENTAL CENTER 
400 Boardman Avenue 
Traverse City, Michigan 
49684

WHEREAS,

RESOLUTION ESTABLISHING THE 
BROWN BRIDGE ADVISORY COMMITTEE 

AS A TWELVE-MEMBER COMMITTEE

the Brown Bridge Advisory Committee (the Committee), was established by the 
City Commission on October 4, 1993; and

WHEREAS, according to the Management Plan for the Brown Bridge Property, it was
recommended to the City Commission that the Committee be appointed with the 
Committee to meet quarterly; and

WHEREAS, the Committee was established to make recommendations to restore, preserve, and 
protect the integrity of the Brown Bridge Property to serve under the direction of 
the City Manager; and

WHEREAS, when the Committee was established by the City Commission on October 4, 1993, 
it was formed as an eleven member committee; and

WHEREAS, the original Management Plan suggests that twelve members serve on the 
Committee; and

WHEREAS, it is requested by the Traverse City Light and Power Board that the City
Commission establish a seat on the Committee designated to be nominated by the 
Traverse City Light and Power Board; now, therefore be it

RESOLVED, that the City Commission hereby establishes the Brown Bridge Advisory 
Committee as a twelve-member committee with no less than 50 percent of 
the members to be City residents and one member to be nominated by the

- Traverse City Light and Power Board, this Resolution to supercede the 
October 4, 1993, action of the City Commission establishing the 
Committee as an eleven-member committee.

I hereby certify that the above resolution was 
adopted by the City Commission for the City 
of Traverse City at its regular meeting held 
on June 4, 2001, within the Commission 
Chambers, Governmental Center, 400

g:\marentette\resolution\bbac.wpd
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The City O t Traverse City Governmental Center
400 Boardman Avenue 
P.O. Box 592

Office of the City clerk Traverse City, Michigan
49685-0592

RESOLUTION 
OF COMMITMENT OF SUPPORT 

FOR BROWN BRIDGE QUIET AREA

WHEREAS, when the City of Traverse City allowed the
exploration for oil and gas on the Brown Bridge 
property, the City promised that it would be 
done in a sensitive and cautious manner as to 
least disturb the environment; and

WHEREAS, the City of Traverse City is cognizant of the 
marvelous heauty and splendor of the Brown 
Bridge area that the City wishes to restore, 
protect, and preserve the integrity of the 
natural environment and its inhabitants; and

WHEREAS, the City of Traverse City wishes to allow the 
Brown Bridge Quiet Area to be managed and 
maintained in such a manner that many 
generations of citizens may enjoy this area;

WHEREAS, the City of Traverse City shall establish a
separate Budget Line Item entitled Brown Bridge 
Maintenance.

BE IT THEREFORE RESOLVED, that the City of Traverse City 
is committed to protecting and preserving the 
Brown Bridge Quiet Area and will reflect.this 
commitment through a conscious effort to fund 
such activities each year.

I hereby certify that the above ._,• 
resolution was adopted by the City ' 
Commission of the City of Traverse 
City at its July 1, 1991, regular 
meeting held in the Commission 
Chambers, Governmental Center, 4 00 

Avenue, Traverg.fi..City,

Dibbra Curtiss, City Clerk





RESOLUTION

WHEREAS, it is in the interest of the citizens of Traverse City 
to conserve, protect and manage the City owned property at Brown Bridge 
Pond, which property is described as:

All of Section Fifteen (15) and Section Fourteen (14), 
except for the North One-Half (N 1/2) of the Northeast 
One-Quarter (NE 1/4) of Section Fourteen (14), East 
Bay Township, and the Northeast One-Quarter (NE 1/4) 
of the Northwest One-Quarter (NW 1/4) of Section 
Twenty Two (22), Paradise Township, all in Town 
Twenty Six North (T26N), Range Ten West (R10W,
Grand Traverse County, being approximately 1,240 
acres; and

WHEREAS that portion of the Brown Bridge Pond property described 
as Brown Bridge Pond, the Boardman River, the wetlands and lowlands 
adjacent to said river and pond and the slopes leading to the upland ridge with 
a buffer strip beyond, being a part of the "Non-Development Zones M design
ated in Figure 5, pages 35 and 36, of the November 17, 1976 Commonwealth 
A ssociates, Inc., report entitled ’’Environmental Assessment and Guideline 
for Hydrocarbon Development of the Brown Bridge Pond Site”, which area is 
outlined in red on the attached plan, represents an especially ecologically 
sensitive area of special quality and importance; and

WHEREAS it is contemplated that the citizens of Traverse City 
may approve the leasing of said Brown Bridge Pond property for oil and/or 
gas exploration and development in the April 4, 1977 referendum on the 
question of whether to lease said property.

NOW THEREFORE be it resolved:

1. That the above described ’’especially ecologically sensitive 
area” of the Brown Bridge Pond property is hereafter dedicated 
as a natural area for quiet recreation.

2. That any oil and/or gas lease of the Brown Bridge Pond 
property shall provide for the exclusion of ail oil and/or gas 
exploration and development activity, except for geophysical 
operations, on that portion of the Brown Bridge Pond property 
designated ”Non-Development Zones” in the report by 
Commonwealth A ssociates, Inc.

3. That a committee will be established to advise the City 
Commission of Traverse City as to a plan for the management
of the Brown Bridge Pond property consistent with paragraphs 1 and 
2 of this resolution. In addition to proposing said management 
plan and aiding the Commission in such other Brown Bridge Pond 
related matters as the Commission may request, the committee 
shall prepare rules and regulations to implement said management 
plan.

#20548  -  RESOLUTION DEDICATING BROWN BRIDGE POND PROPERTY 
AS NATURAL AREA FOR QUIET RECREATION.

REGULAR MEETING -  3 -2 1 -7 7
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EXECUTIVE SUMMARY

This Brown Bridge Management Plan is the compilation of several efforts over the 
years including a Site Inventory and Evaluation (1975) conducted by George Ferrar, 
Resource Conservation & Development (RC&D); a Critical Area Treatment Plan 
(1988) drawn up by Tom Adams, District Conservationist, Soil Conservation Service 
(SCS); and a Natural Area Evaluation and Wetland Floristic Inventory (1991), by 
Gary Reese, Ecologist, Midwest Biosurveys. In addition, the general public and a 
citizen based Brown Bridge Advisory Committee have had extensive input in the 
development of this plan.

Two other forest management plans were written for Brown Bridge by Pere 
Marquette State foresters in 1953 and 1963. Both plans focused on the consumptive 
value of harvesting timber off the property and lacked an integrated management 
view.
When Mr. Ferrar wrote his plan over 17 years ago, the City of Traverse City was 
contemplating drilling for oil on the 1240 acre, City-owned property. The following 
is a summary of what has occurred at Brown Bridge since that time.

On April 4,1977 the citizens of Traverse City approved a ballot proposal to allow 
drilling for oil & gas on the Brown Bridge property. As we all know, the City did 
drill and strike oil. To date, the gas & oil revenue from the four City-owned wells at 
Brown Bridge has placed approximately six million dollars into the Brown Bridge 
Trust Fund. Annually, the trust fund generates close to a half million dollars (over
2.5 mills) in interest revenue; the revenue is then placed into the General Fund to 
offset taxes and fund City-wide operations.

A month prior, the City Commission passed a resolution dedicating Brown Bridge 
as a "Natural Area for Quiet Recreation" (Appendix ****). The resolution also 
stated the City's intent to appoint a citizen based Brown Bridge Management Plan 
Committee. On December 5,1977 the City Commission adopted a resolution 
establishing that Committee and the very next meeting appointed the following 
members:

Peter "Peta" Williams, Chair
Gerald "Buck" Williams (no relation to Peta)
George Ferrar 
William McGarry 
Gary Hansen 
Richard Murphy 
Roland Hesselbart 
June Mason *

* Retained by the City as an Environmental Consultant



The charge of this committee was to plan for the land management of the property. 
The property was beginning to show signs of misuse including trash and severe 
erosion caused by ORVs. The Committee established interim rules for the area 
including: No camping; No fires; and No Motorized Vehicles. The City 
Commission adopted these interim rules for Brown Bridge on May 15,1978.

In the years following, the Management Plan Committee slowly disbanded and, 
except for the perseverance and dedication of a few individuals, Brown Bridge may 
have become forgotten land. June Mason, Peta Williams, Buck Williams and Gary 
Hansen all deserve immense gratitude for their diligence in not letting the City 
forget their obligation to Brown Bridge. If not for their efforts, Brown Bridge would 
have continued to deteriorate.

In 1986, responding to an earlier correspondence by June Mason, the City 
Commission appointed the foliowing members (including some from the originai 
Committee) to the "new" Brown Bridge Advisory Committee:

* Peta Williams
* Buck Williams
* June Mason
* Gary Hansen 

Leonard Graf 
Robert Lepisto 
Tom Pangborn 
Eri Heermann

* Original Management Plan Committee members.

Again the charge of this Committee was to oversee the proper land management of 
the property.

In 1988, Tom Adams, SCS, wrote a Critical Area Treatment Plan (CATP) for 
Brown Bridge and the City of Traverse City. The purpose of his plan was to give 
the City direction in correcting existing erosion problems and to prevent further 
ones from occurring. Later that same year, the City hired myself as Project 
Coordinator to implement the CATP using Michigan Youth Core labor. Until that 
time, the City placed very little revenue back into maintaining and protecting the 
property.

On May 1, 1989 the City Commission authorized a contract with the Michigan 
Department of Corrections (MDOC) to use Camp Pugsley work crews at Brown 
Bridge. A key element to the success of the project to date, since implementation of 
the CATP requires extensive hand labor, has been the utilization of this prison work 
crew under the direction of MDOC officer Bob Snyder.

During 1991, the Brown Bridge Advisory Committee went through many changes.
In January, long time Advisory Committee member and City Commissioner, Buck



Williams passed away while ice-fishing. Another long time Advisory Committee 
member, Peta Williams, resigned. Both were original Management Plan Committee 
members and each had served Brown Bridge for 14 years.

To replace Buck Williams, the City Commission appointed veteran, fellow City 
Commissioner Carol Hale as their representative on the Advisory Committee. Five 
citizens were selected by the City Commission to replace Peta Williams and to 
insure a broad-based input in the development of the management plan.

The new members included:

Guy Wood 
Mac McClelland 
Harry Lund 
Kenneth Baker 
Ann Rogers

During the fall of 1992, long time committee member Gary Hansen, resigned and 
Rick Stein, previously an advisor to the committee, was selected to fill the vacancy. 
Tom Adams, Mike Slater and Bob Snyder serve as advisors to the Committee.

On July 1,1991, the City Commission reaffirmed their support of Brown Bridge 
through a resolution of Commitment.

Management of Brown Bridge is imperative. Public lands cannot survive the “draw 
the line and leave it alone” philosophy. As land managers, we are challenged to 
maintain the ecological process and natural conditions as well as provide for 
outstanding primitive recreational opportunities and solitude. This is not an easy 
task.

To accomplish this, the Advisory Committee first developed a Vision Statement then 
determined the desired future condition (DFC) of the Quiet Area. With that in 
mind, they were then able to establish objectives for the conditions sought, then 
develop management strategies where these objectives were not being met.

Most management plans say what should be done, but not how to go about doing it. 
The intent of this plan is to give the City of Traverse City direction as to how to 
obtain these objectives. This is an open ended plan that should be continually 
updated as new information is received.

In 2001 the Advisory Committee reviewed the original management plan reflecting 
the progress and changes that have occurred in the past few years. In May 2002 the 
Traverse City Commission approved the recommended revisions and updates.



VISION STATEMENT

"Restore, preserve and protect the integrity of the natural environment, including 
its inhabitants, yet allow managed public use for generations to come".

DESIRED FUTURE CONDITION

Preserve the area in a natural state, while offering a quality, "quiet area" 
recreational experience...A low-profile place that delicately enhances the users 
knowledge and appreciation of the peace and beauty of nature; cautioning not to 
move too fast to "civilize" any of the area.

*DeveIoped through a questionnaire given to the Brown Bridge Advisory 
Committee. Comments and results of the questionnaire can be obtained by 
contacting the City Managers office.

MANAGEMENT AREA

Coverage Area
The management recommendations contained in this document pertain to all 
property owned by the City of Traverse City in sections 13,14, and 15 of East Bay 
Township and section 22 of Paradise township, Grand Traverse County, known as 
the Brown Bridge Quiet Area.

Core Area
The Core Area is described, as All City owned land south of Hobbs Highway and 
Ranch Rudolph Road, and north of Brown Bridge Road, extending to the east and 
west property lines of the Quiet Area (Figure 1).
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OBJECTIVES

Specific Objectives include:

1. Acquire a Conservation Easement for the Brown Bridge Quiet area by end of 
2002 to assure protection of the property in perpetuity.

2. Develop rules and regulations for the Quiet Area.

3. Actively pursue connecting Brown Bridge and Scharman Roads via 
Greenbelt Road to facilitate the eventual closing of Brown Bridge Road 
through the Quiet Area.

4. Develop and plan for the use of the “Prevo” Cabin and out building by 2003.

5. Continue a City Commission appointed Brown Bridge Advisory Committee 
under the direction of the City Manager to insure that the project objectives 
and goals are being accomplished in a timely and prudent way. The 
Committee will also continue to solicit public input and amend the 
Management Plan and Work Plan accordingly.

6. Coordinate research projects at Brown Bridge utilizing college graduate and 
post-graduate students to maintain and encourage biological diversity of both 
native plant and animal communities. Continue to amend both the terrestrial 
and aquatic plant and animal species lists as new species are encountered. 
Implement an exotic weed control program to ensure maintenance of native 
plant communities.

7. Develop a management strategy that realizes and addresses the several diverse 
values of wildlife including the biological, the consumptive and the non
consumptive values.

8. Develop trail system and install a best management practice that directs 
human activity away from, and protects sensitive areas as set forth in this 
Management Plan.

9. Encourage wildlife, environmental, natural feature and historical education 
through literature, guided tours, interpretive signs, and historical displays.

10. Work with local law enforcement officials to develop an effective system to 
enforce Quiet Area rules once established.

11. Have entire boundary of Quiet Area surveyed.

12. Secure, through acquisition or conservation easements, important lands 
adjacent to the Quiet Area. Work with the State of Michigan, Rotary



Camps, Inc., and private landowners to coordinate management of 
adjacent lands.

To accomplish many of the objectives outlined above, a six-year work plan was 
developed and coordinated with the City’s revised Recreation Plan. This work 
plan also coincides with the City’s current 1999-2005 Capital Improvement 
budget.



MANAGEMENT RECOMMENDATION SUMMARY

(Further information concerning the management recommendations listed below 
can be located in Section 3 of this report. Please note the location in the outline for 
specific recommendation, and then refer to Section 3 of the Table of Contents for 
the page number.)

I. FOREST MANAGEMENT
A. Community Type Management

1. Natural Communities
a. Emergent Marsh

• manage for wildlife;
• discourage human activity;
• visually monitor Perch Lake marsh.

b. Northern Wet Meadow
• manage for wildlife;
• discourage human activity.

c. Northern Shrub Thicket
• manage for hiking and wildlife;
• limit human activity in areas of severe limitation.

d. Rich Conifer Swamp
• manage for wildlife;
• limit human activity in areas of severe limitation.

e. Poor Conifer Swamp
• manage for wildlife;
• discourage human activity.

f. Hardwood-Conifer Swamp
• manage for wildlife and limited hiking;
• limit human activity in areas of severe limitations.

g. Mesic Northern Forest
• manage for hiking and wildlife.

h. Dry-Mesic Northern Forest
• manage for hiking and wildlife.

i. Dry Northern Forest
• manage for hiking and wildlife.

2. Artificial Communities
a. Brown Bridge Reservoir

• see Fisheries/Reservoir Management for 
recommendations.

b. Oil Well Pads and Clearings
• constantly monitor oil and gas operations to insure 

lease agreements are upheld (see City Clerk for lease 
agreements);

• supervise and advise oil and gas companies during 
reclamation after abandonment;



• manage as forest openings or reforest as according to 
Appendix “F”.

c. Brown Bridge Dam
• coordinate all work on earthen dam with City Light & 

Power officials;
• monitor impacts of human foot traffic on berm;
• work with L&P personnel to alleviate occasional wood 

chuck and beaver problems in ways consistent with 
Quiet Area guidelines.

d. Lawns and Old Agriculture
• eliminate lawns except around caretakers residence;
• maintain old agriculture fields as forest openings.

e. Red Pine Plantation
• manage for saw logs.

f. Old Logging Roads and Two-Tracks
• manage as hiking trails or revegetate;
• block unnecessary interior roads using hardwood 

posts.
g. Log Rollway

• crib and revegetate utilizing native shrubs as 
necessary;

• cover the area with composted leaves to increase soil 
fertility;

• continue to monitor log rollway.
B. Forest Openings and Edges

• manage so at least 5% of the upland is maintained as 
forest openings;

• cut openings to achieve a 3:1 length to width ratio;
• re-cut abandoned well sites or new forest openings to 

obtain an irregular edge.
C. Timber Harvesting

• harvest to provide wood products for use on the Quiet 
Area only;

• harvest aspen and red pine as outlined in management 
plan;

• utilize horses or other non-mechanical means of 
harvesting if possible.

D. Aspen Management
• initiate a forty year cutting rotation involving 5 acre 

blocks to regenerate young aspen stands;
• cut openings (with irregular edges) to achieve a 3:1 

length to width ratio;
• length of cut should lay north to south.

20



E. Insect Control
• implement future recommendations by the Gypsy Moth 

coordinator at the GTCD;
• investigate ways to control exotic species that pose a 

threat to Brown Bridge.
F. Non-Native (Exotic) Plant Control

• prohibit the planting of non-native species without prior 
approval of the Advisory Committee;

• compile a pictorial reference chart of the most 
commonly encountered exotic species in the area;

• where feasible, pull individual exotic plants when 
encountered;

• monitor wetland areas closely for the presence of purple 
loosestrife;

• eradicate all autumn olive shrubs from the property;
• examine boardwalk area and trails closely for 

individual exotic plants introduced by human activity;
• continue to use leaf mulch from the City streets to 

stabilize eroding banks;
• avoid spraying herbicides unless authorized by the 

advisory Committee;
• allow certain naturalize herbaceous exotic plants to 

grow (maybe impractical to eradicate);
• allow Norway Spruce and Blue Spruce already planted 

on the property to grow.
G. Demonstration Planting

• plant additional demonstration plots utilizing other 
native shrubs such as Chokecherry, American 
Elderberry, and Pincherry;

• record percent survival, general height and health of 
each plant every year;

• maintain area from encroaching forest edge and non
native plants.

WILDLIFE MANAGEMENT

A. Game Species
(See Appendix “H” for species-specific management 
recommendations of game animals)
1. Hunting/Trapping

• allow hunting and trapping at Brown Bridge except in 
the “core area” (Appendix “H”) unless for management 
purposes;

• prohibit permanent or fixed (structural) blinds;
• prohibit blinds within obvious sight of trails, overlooks,



waterways, and roads;
• no vegetation, dead or alive, may be cut to construct a 

blind;
• prohibit baiting to attract wildlife;
• review hunting and trapping plan on a yearly basis;
• hunting by permit only in Sargent/Prevo property 

(Grasshopper property).
Special Concern Animals

1. Endangered or Threatened Species
a. American Bald Eagle

• if nest is suspected, exclude human activity within a 
500 foot area around the nest;

• manage area for greater number of waterfowl;
• improve fisheries habitat on reservoir.

b. Osprey
• determine if nesting osprey are desired (they directly 

compete with Bald Eagles and may exclude the latter 
from nesting;

• to create a potential nest site either;
-remove the top of a large white pine by using 
dynamite or a chainsaw;
-build an artificial structure;

• improve fisheries habitat on reservoir;
• allow electric motors only on reservoir.

c. Common Loon
• construct an artificial floating nest structure;
• improve fisheries habitat on reservoir;
• reduce non-native mute swan populations;
• allow electric motors only on reservoir to reduce wave 

disturbance;
• place buoys around nesting area to alert fishermen.

d. Red-shouldered Hawk
• work with MDNR to leave uncut buffer zone of at least 

500 feet south of Scharman and Brown Bridge Road in 
sections 22 and 23of North Paradise township;

• maintain uncut lowland habitat;
• leave uncut buffer zone of at least 500 feet completely 

around suspected and known nest sites.
e. Wood Turtle

• do not establish “cleared” trails within 500 feet of the 
Boardman River (Reese 1992) within open field areas 
(Grasshopper Ranch);

• create small irregular-shaped nest areas, void of all 
vegetation;

• maintain open field habitat by clearing encroaching



weedy vegetation and non-native plants;
• place sign near nesting area to educate visitors about 

wood turtles;
• compile a pictorial reference chart of all turtles found, 

or suitable habitat that exists for their presence.
f. Eastern Box Turtle

• maintain forest clearing and shady area below the hill 
(1000 feet west of the east line of section 14) just north 
of Brown Bridge Road.

g. Spotted Turtle
• continue to search for their presence.

2. Other species
a. Barred Owl

• maintain snag trees and uncut lowland forests.
b. Mute Swan

• work with the MDNR to remove Mute Swan 
populations.

c. Trumpeter Swan
• work with the MDNR to investigate introducing 

Trumpeter Swans at Brown Bridge.

FISHERIES / RESERVOIR MANAGEMENT

A. Reservoir Fishery
• do not plant Walleye in the reservoir;
• do not have Brown Bridge Reservoir declared trout 

waters;
• encourage research on River-Brown Trout mortality 

due to ice fishing;
• if data supports, pursue a MDNR Commission 

Order to enact strict regulations on ice fishing for 
trout on the reservoir;

• investigate dredging the sand sediment from the east 
end of the reservoir to improve aquatic habitat;

• investigate all management opportunities with 
MDNR Fisheries Division, including no size limits 
on Pike and elimination of winter fishing for 
Browns;

• encourage research to determine all the impacts to 
the area, including off-site impacts, if Brown Bridge 
Dam were ever removed;

B. Wiggler Digging
• eliminate wiggler digging on the pond.

C. River and Stream Tributaries



• improve fisheries habitat on main portion of the 
river by dredging the east end of the reservoir;

• encourage large organic debris in the river 
upstream of the reservoir to improve fisheries 
habitat;

• repair existing and new streambank erosion areas;
• work with City Light and Power officials to develop 

an alternative method to measure seep volume from 
the earthen dam, then remove concrete weirs on 
tributary below Brown Bridge Dam.

RECREATION / TRAILS AND MAINTENANCE

A. Current Trails
• manage trails for hiking and cross country skiing;
• do not allow motorized vehicles, horses, or no 

motorized bikes on any trail other than Brown 
Bridge Road (except authorized emergency and 
maintenance vehicles);

• replace wood chips on designated chipped trails as 
needed;

• inspect trails for fallen trees and limbs in the spring 
and after heavy winds or storms;

• remove dangerous branches and trees hanging over 
trails;

• position cut ends of trees so that it does not appear 
unnatural along the trail;

• clear Poison Ivy from trails whenever encountered.
B. Proposed Trails

• develop trail system according to Work Plan;
• heed public input on the trail system.

C. Brown Bridge Road Closure and Trail Development
• actively pursue connecting Brown Bridge and 

Scharmen Roads in section 13 (East Bay Twp) via 
greenbelt Road;

• close Brown Bridge Road on City property, from 
Scharmen Road to the east line of section 14;

• create wildlife openings and Aspen cuts as desired 
prior to removing gravel;

• construct'parking areas at each end of the closed 
portion of the road;

• from West end parking area, leave gravel base for 
disabled persons trail (Figure 9);

• level and wood chip remaining portion of former 
road bed;



• intersperse native wildlife shrubs along new trail;
• allow hiking, skiing, horseback riding and non

motorized bikes on this portion of the trail.
D. Trail for Disabled Persons

• provide a wheelchair accessible river fishing area 
and canoe loading area on the north side of the river 
after the foot-bridge is installed below the dam;

• make the East Overlook wheelchair accessible from 
the East Parking lot.

E. Areas for Potential Trail Development
• appendix “J” contains a map of potential trail 

development areas;
• examine the area closely for the presence of any 

threatened or protected plant or animal species 
before new trail development begins.

F. Coordinated Management of Surrounding Public Lands
• work with Rotary Charities, Grand Traverse 

County, and the MDNR to coordinate the overall 
management (timer, wildlife, aquatic and 
recreation) of properties adjacent to Brown Bridge;

• do not implement trail linkages as proposed in 
Grand Traverse County’s Master Trail Plan.

G. Parking
• disperse recreational use by offering several small 

parking areas at Brown Bridge (Figure 9);
• construct parking areas at each end of Brown 

Bridge Road after closure;
• work with City Light and Power personnel to 

coordinate snow removal on the East and West 
Parking Areas on the north side and the Boat 
Launch and Canoe Portage Parking Areas on the 
south side.

H. Restrooms
• do not provide restroom on north side of property at 

this time.
I. Camping

• camping should not be allowed on the Brown Bridge 
Quiet Area property.

SIGNS / TRAIL MAPS

A. Signs
• do not sign the entire perimeter of the property until 

a survey has been completed;
• place wood routered interpretive, informational, 

and directional signs at appropriate locations;



• utilize used power poles to mount interpretive, 
informational and trail signs on;

• use used power of red-pine logs, with 4” tops then 
CCA treated to a .60 retention as boundary sign 
posts;

• do not allow individual, private or commercial signs 
on Brown Bridge property.

B. Trail Maps/Brochures
• place permanent trail maps at all parking areas to 

direct visitors;
• informational brochures are discouraged at this 

time.

INFORMATION / EDUCATION / RESEARCH

A. Nature Center/Education
• foster and support the concept of a future nature 

center at the Grand Traverse Natural Educational 
Reserve;

• employ the use of interpretive signs to educate Quiet 
Area users of the many natural and historical 
features found at Brown Bridge.

B. Historical
1. Brown Bridge Area History

• apply to have the location of the historic Brown’s 
Bridge and the Old State Road declared a State 
Historic Site;

• further research the presence of the Half-Way 
House and possibly have this declared a State 
Historic Site along with the original Brown’s Bridge 
site;

• investigate the history of the Grasshopper Ranch;
• ivestigate and possibly rebuild the bear cage on the 

Grasshopper Ranch property;
• continue research on all the past cultural aspects of 

Brown Bridge.
2. Archeology

• Brown Bridge personnel should be trained to 
recognize clues of potential archeological sites;

• do not disturb the soil if a probable site is found;
• contact the Michigan Department of State for a list 

of qualified consultants.
C. Research

• encourage research of Brown Bridge’s natural and 
cultural features;



• utilize college graduate and post-graduate students 
to conduct the research;

• all research activities must have the Advisory 
Committee’s prior approval;

• continue to update flora and fauna species lists as 
new species are encountered.

VII. Administration/Misc. Operations

A. Property Conservation
• acquire a Conservation Easement for the Brown 

Bridge Quiet Area by end of year 2002 to assure 
protection of the property in perpetuity.

B. Governing Body
• the city of Traverse City should retain ultimate 

management control of Brown Bridge;
• continue the agreement with the G.T. Conservation 

District to manage and execute the Quiet Area 
Management Plan every three years.

C. Brown Bridge Advisory Committee
• maintain a Brown Bridge Advisory Committee 

under the direction of the City Manager;
• the committee size should be 12 people with half 

being residents of the City of Traverse City;
• tenure will last three years with staggered 

appointments;
• the Committee should meet quarterly unless 

otherwise notified by the chairperson.
D. Caretaker

• maintain a full-time, on-site caretaker at Brown 
Bridge;

• continue to coordinate this position with the G.T.; 
Conservation District and City Light & Power; 
caretaker should have the authority to issue 
“appearance” notices for Quiet Area violations.

E. Rules
• develop rules and regulations for the Quiet Area.

F. Enforcement
• caretaker should have the authority to issue 

“appearance” notices for Quiet Area violations;
• purchase a video camera to record area violations.

G. Emergency Access
• distribute an Emergency Access Map (Appendix 

“K”) with a key to all appropriate emergency
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response units;
• support the concept that East Bay Township’s 

emergency response area be expanded to Scharman 
Road once Brown Bridge road is closed.

H. Group Use
1. Group Tours

• discourage large group use, or encourage only 
during low-use hours (i.e. weekdays);

• a guide or naturalist should assist the group.
2. Group Events

• should have prior reviews by Advisory Committee.
I. Publicity

• discourage publicity of Brown Bridge for as long as 
possible to protect the serenity and solitude to those 
who “discover” the Quiet Area.

J. Labor
• continue to utilize prison labor from Camp Pugsley 

as in years past
• work with the Grand Traverse Conservation 

District to “share” this crew with other projects.
K, Buildings

• remove current caretaker residence and rebuild 
south of current site near Brown Bridge Road;

• develop a plan for future use of Prevo Cabin by 
2003.

L. Property Acquisition and Easements
• secure critical lands surrounding Brown Bridge 

through purchase or by encouraging conservation 
easements.

M. Endowment Fund and Memorial Gifts
• establish an endowment fund to provide a vehicle 

for people to leave financial gifts for the future 
development of land acquisition of the Quiet area;

• the committee should review and make 
recommendations to the city regarding financial 
gifts.

VIII. Monitoring Plan

A. Human
• conduct public meetings, accessible to the disabled, 

as deemed necessary by the Advisory Committee.

B. Wildlife
• encourage research to up date species lists both 

aquatic and terrestrial;
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C. Flora

keep daily species lists to help determine relative 
abundance of wildlife population; 
develop and implement yearly (deer) browse 
surveys;
require trappers to record all animals trapped on 
the property with designated Quiet Area personnel; 
develop a questionnaire to be placed at Buck’s 
landing to keep track of fishing success and relative 
fish abundance;

• encourage research to update plant species lists both 
aquatic and terrestrial;

• solicit knowledgeable persons to conduct orchid 
surveys and counts as deemed necessary by the 
Advisory Committee.
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HISTORY OF THE BROWN BRIDGE AREA
Much of what you'll read in the following paragraphs comes from the 
"Currents of The Boardman", a magnificent and intriguing historical 
look at the Boardman River Valley. The Boardman River Historical 
Committee compiled this document; it was published in 1982 by the 
Grand Traverse Historical Society.
Martin Melkild, Chairman of the Historical Committee at that time 
writes, "Long before Captain Harry Boardman (after whom the river is 
named) first visited the Grand Traverse Region, the river that flowed 
so crystal clear into the west arm of Grand Traverse Bay had another 
name...a name called the 1Ottaway1". The river was named after a 
great local tribe of Indians, the Ottawas, who inhabited the Grand 
Traverse Region along with the Chippewa Indians when the first white 
missionaries arrived in 183 9.
During this time, the Boardman River Valley and the Brown Bridge Area 
was home to a variety of wildlife species such as elk, lynx, beaver, 
otter, fisher, and black bear. Wolves and mountain lions were also 
fairly common, but were hunted and trapped for the bounty and 
vanished from the area about 1880.
Lumbering Davs
In 1851, Perry Hannah bought out Captain Boardman, who arrived three 
years prior, for the timber rights on the Boardman. Hannah and Tracy 
Lay ruled as "lumbering kings" of the area until 1886. For the first 
twenty years, Hannah and Lay's lumberjacks used ox teams to haul the 
logs to rollways for the spring log drives. One of these rollways is 
still noticeable on the north bank at Brown Bridge, next to the East 
Overlook (Photo ***).
Around 187 0, horse teams replaced the oxen and, still later, came the 
narrow gauge railroad to move the timber to the sawmills. The old 
incline-railroad grades are still visible on the north bank of Brown 
Bridge, and in fact, serve as part of the Quiet Area's hiking trail 
system (map ***).
Brown's Bridge
In 1869, William Walter Brown a lumberman, purchased eighty-acres 
from the State of Michigan for $50.00. As more and more families 
settled in the Boardman River Valley, a need for a bridge to travel 
across the river grew. Delegated by his neighbors, Mr. Brown went to 
the county government to ask for permission and funds to build such a 
bridge. Though no funds were available, the county did give Mr.
Brown permission to construct a bridge with the provision that they 
built the bridge high enough for lumbermen to float logs down the 
river. Mr. Brown and his neighbors constructed the bridge on their 
own, hence the name Brown Bridge.
The Browns were known as a "boisterous clan". Its been told that 
when the law was after them, they would tumble down the log rollway 
(next to what is now the East Overlook site) , to escape.
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The Browns were attracted by a naturally-flowing spring where they 
eventually built a water powered mill next to the river. From this 
mill they carved many of the wooden porch-pillars found on some of 
the historic homes in Traverse City. During the stagecoach days, 
Brown Bridge was the site of an inn called the "Half-Way House", 
which was named for its mid-point position between Grand Rapids and 
the Straits. Here, hostlers would seek rest and change tired horses 
for fresh ones.

State Road
Brown's Bridge was the river crossing for the old State Road, which 
until 1873, was used by wagons to haul supplies over the hills to and 
from Traverse City. After this time, supplies were hauled in by 
railway, but travelers still utilized the State Road as a their main 
route to reach the Traverse City area.

Hydro-Electric
In 1905, a group of local citizens purchased 40 acres at Brown Bridge 
for Queen City Light and Power. In 1912, the City of Traverse City 
purchased Queen City Light & Power and with it the flowage rights of 
the river to what would become Brown Bridge Dam. This was the 
beginning of Traverse Municipal City Light and Power.
In 1917, Traverse City Light & Power appointed William Love, an 
electrical engineer, Superintendent, a position he held until 
retirement twenty years later. Mr. Love served-as the catalyst to 
several events at Brown Bridge during his tenure, including the 
construction of the 2,4 00 foot earthen dam, built in 1921/22.
Before the dam could be built, the City of Traverse City called an 
election to ask the citizens of Traverse City their approval to 
borrow the money to build the dam. The results of the election on 
April 4, 1921: YES - 1,832; NO - 384.

It is interesting to note that the City Commission received a 
petition from many citizens of Traverse City asking that the work of 
removing and burning timber from the proposed site be "delayed until 
spring". They believed there would be a great loss of animal life 
otherwise.

Municipal Forest
Spring of 1925 saw the planting of the first "municipal forest" in 
the State of Michigan at Brown Bridge under the direction of Mr.
Love. It was a community event that saw Mayor James T. Milliken urge 
"citizens to participate in a notable move to replenish pine, the 
pioneer pride of Michigan". Through the co-operation of the Izaak 
Walton League and City authorities, Traverse City set the pace for 
all other cities in Michigan and the Mid-west. When all was said and 
done, over 50,000 pine trees were reported planted at Brown Bridge 
during the 1920's. City Light and Power continues this tradition 
today.



State Game Preserve
Also in 1925, the City Commission worked with State authorities to 
arrange to have "all land owned by the City in the Township of East 
Bay, not covered by water, set aside as a State Game Preserve for a 
period of ten-years". The City and the State used the hunting ban to 
"foster an increase of the birds, rabbits, deer and waterfowl" on the 
property. The hunting ban ended in 1935 and no reports have been 
located as to the success of the project.
1935-1975
For the next forty years, Brown Bridge grew to be a special place in 
the hearts of many who visited the area. Whether you were a hunter, 
trapper, fisherman, bird watcher, horseback rider or whatever, Brown 
Bridge was the place to do it. The heavily-wooded glacial terrain of 
the "mini-wilderness" area offered visitors panoramic views of the 
Boardman River Valley and plentiful wildlife. But as more people 
discovered the area, damage to the landscape soon followed. People 
left their trash behind, ruining the pristine experience for others 
who followed. Many thoughtless ORV operators saw the scenic slopes 
as challenges for their machines, not for the views they offered.

By 1975, the hillsides were becoming heavily gouged and torn from the 
misuse, causing tons of sand to crumble down slope. This was the 
year that Traverse City began the slow trend to reclaim Brown Bridge 
for future generations. Though the misuse and damage continued for a 
number of years, the trend turned because of certain events and the 
efforts of those outlined in the Executive Summary of this report.
As outdoor columnist Herb Boldt once wrote, "There are many beautiful 
bodies of water in the Grand Traverse Area...None, however can hold a 
candle to Brown Bridge Pond...They say beauty is in the eye of the 
beholder, but the eye can only disclose one aspect of the pond's 
charm."



Figure 2
BIRDS EYE VIEW - This photo (courtesy of Edna 
Sargent) shows Brown Bridge Dam from the old State 
Fire Tower. Remnants of the old tower, constructed 
around 1925, can still be found on top of the 
ridge, directly north of the dam.



DESCRIPTION OF THE BROWN BRIDGE QUIET AREA
LOCATION
The Brown Bridge Quiet Area is located on the Boardman River, a State 
designated Natural River, approximately 11 miles southeast of 
Traverse City, Grand Traverse County, Michigan. The property 
encompasses nearly two square miles (1,320 acres) of land (figure 1) 
with 1,200 of those acres located in sections 14 & 15 of East Bay 
Township and approximately 70 additional acres that lies contiguous 
to the Quiet Area along the "Wild & Scenic" portion of the Boardman 
River in section 13 of East Bay Township. The remaining 40 acres 
extends south across Brown Bridge Road into section 22 of Paradise 
Township.

The backwaters of the Brown Bridge Dam, owned and operated by City 
Light and Power, forms the 191 acre Brown Bridge Pond. The 2,400- 
foot earth embankment hydro-dam has been generating power ever since 
its completion in 1922. See RESERVOIR within this section for a 
complete physical description of the pond.
Local Population Influences
The Grand Traverse region is one of the fastest growing areas in 
Michigan. Population figures for 1990 indicate that Grand Traverse 
County had nearly 65,000 inhabitants, nearly double that of 30 years 
earlier. The five county area surrounding the Boardman River and 
Brown Bridge has a resident population of 125,00.0 and hosts another 
125,000 seasonal residents during the summer months.
As a result of this increased population, coupled with additional 
leisure time and discretionary income, there has been a dramatic 
increase in recreational pressures on areas that offer quality 
multiple-use activities such as Brown Bridge.

y
Geographical Setting
Reese (1992) points out that to better understand the natural 
heritage of Brown Bridge we should look at the Quiet Area "in a 
landscape context". The Brown Bridge Quiet Area lies within the 
Highplains District, which contains moraine and outwash terrain. He 
states that the variables used to classify Michigan into regions, 
districts, and sub districts are climate, physiography and;'" 
vegetation.

Presettlement Vegetation
In 1852, Leoniadas Scranton characterized the presettlement 
vegetation of the Boardman River Valley near Brown Bridge as follows 
(Reese 1992):

"The (Boardman's River) valley is from one-half to three fourths 
of a mile in width and is a thicket-swamp. On the west of it 
the timber has been blown down and there has now grown up among 
the old timber a small dense growth of cedar, spruce, alder, 
willows, and aspen. On the north from the river valley the 
bluff is very regular rising from one hundred to one hundred and
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East from the valley and north from the river valley and also 
south from the river valley in the east part of the township 
(East Bay Twp.) is pine plains and pine openings - between the 
two branches of Boardman's River (Union Twp.) making it from the 
south the land is rolling beech and sugar (maple) timbered land 
over a considerable part of which the fire has run and has now 
grown up to bushes (and) briars.
On Sections 19, 20, and 21 (East Bay Twp.) there has been a 
considerable lumbering done. From the northwest corner of 
section 21 the river has been cleared to the Bay for running 
logs. It is a brisk stream averaging about 1.30 (chains) in 
width and 2 or 3 feet in depth."

by Leonidas S. Scranton, Deputy Surveyor
July 9-27, 1852

Today, in 1992, the Brown Bridge area again supports small dense 
growths of spruce, alder, willow, and aspen species growing up among 
the older second growth timber, but cedar regeneration is scarce 
possibly due to over-grazing by deer.
Reese's (1992) report contains a summary of the original field survey 
notes.
Glacial / Topography
The landscape of Brown Bridge and the Boardman River valley is the 
direct result of the glacial activities that occurred during the 
Pleistocene Epoch (approximately 1,000,000 years before present). 
During this epoch, four major glacial advances completely covered the 
region. When the last finger of the ice sheet retreated 
approximately six to ten thousand years ago, it left behind a glacial 
landscape of end moraines, outwash plains and glacial lakebeds.

Two major physiographic features of the area are the Port Huron and 
Manistee Moraines. The outer ridge of the Port Huron Moraine, which 
was formed approximately 12,500 to 13,000 years before present, 
extends east-west across the southern third of the river basin. The 
more recent Manistee Moraine was formed as a result of the final ice 
retreat and lies further to the north. One gully of these two 
moraines forms the bed of the Boardman River.
The Boardman River, once a tributary to the Manistee River, flows 
through a 6 to 14 mile wide outwash plain that lays between the two 
moraine ridges. The topography of this outwash plain is generally 
undulating with many ridges, sharp valleys and hills (Boardman River 
Natural River Plan 1976).

Climate
The Highplains District has the most severe climate in northern Lower 
Peninsula of Michigan. It has the shortest, most variable growing
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season, considerable snowfall and long lasting winter cold spells. 
Flat, outwash areas serve as cold air pockets, with major river 
channels acting as cold air drainages (Reese 1992). Winter 
temperatures average below freezing, with mean monthly temperatures 
for January approximately 23E F (Eichmeier 1966). Snowfall ranges 
from an average of 72.8 inches at Traverse City, to nearly 110 inches 
in northern Kalkaska County.
During the summer months, the climate in the Boardman River Watershed 
is favorable for outdoor recreational activities. Summer 
temperatures may reach as high as 100E F; however, the mean monthly 
temperature for July is approximately 70E F. The weather is greatly 
influenced by our proximity to Lake Michigan and Grand Traverse Bay. 
Both bodies of water tend to modify the area's climatic extremes.
The mean annual precipitation is about 31 inches. Heaviest rainfall,
3.5 inches, occurs during the month of September (Eichmeier 1966).
Stream Flow
The source of the Main and North Branch of the Boardman River is the 
Mahan Swamp in north-central Kalkaska County, 38 miles northeast of 
Traverse City, Michigan. From the Mahan Swamp headwaters, the river 
flows southwesterly 40 miles through forested land to the Brown 
Bridge Pond. At this point, the river turns northerly for nine miles 
flowing through several other impoundments before emptying into the 
West Arm of Grand Traverse Bay at Traverse City.
The Boardman River is the largest tributary to the West Arm of the 
Grand Traverse Bay. The Boardman River Watershed (Figure 3) drains 
188,800 acres of land and includes 130 miles of river and stream 
tributaries.
Stream flow in the Boardman River is fairly stable, especially during 
low flow periods, as it is sustained by ground water discharging to 
the river from the permeable upland glacial soils. United States 
Geological Survey (USGS) records show an average daily discharge of 
197 cubic feet per second at Mayfield. An average minimum flow for 
the summer months is about 130 cubic feet second. Spring flows 
normally raise the stage heights from two to four feet in the upper 
and lower reaches, respectively.
The Boardman River has a moderately fast stream gradient for a 
Midwest stream, dropping 510 feet in elevation from its source 
northeast of Kalkaska to the West Arm of Grand Traverse Bay.
Although five dams from Kalkaska to Boardman Lake dissipate about 110 
feet of fall, the average drop in elevation over these 50 miles of 
stream is eight feet per mile.
Reservoir & Dam Description
The Brown Bridge Reservoir, also know as Brown Bridge Pond, is a 191- 
acre * impoundment created when the 2,400 foot earthen dam was built 
in the early 1920's. The headwater elevation is 797.5 feet above the
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B o a r d m a n  R iv e r  W a t e r s h e d

Figure 3
The Brown Bridge Quiet Area is located in the 

heart of r* Boardman River Valley.
(East Bay Tov ?, Grand Traverse County)



U.S.G.S. mean sea level (T.C. L&P 1980) . The reservoir has an 
average head of 30.2 feet and a mean outlet flow of 161 cubic-feet 
per second (cfs).
Two turbines are presently in operation at Brown Bridge. The oldest 
turbine is a Luffel Type Z, installed in 1921 and is rated at 690
h.p. at a flow of 252 cfs. (Henry Ford helped Bill Love of City L&P 
acquire this turbine). The second turbine is a Luffel Type F, rated 
at 375 h.p. at a flow of 135 cfs and was installed in 1941.
The dam operates in a "run-of-the-river" mode, which means the cfs 
out-put from the dam, should equal the cfs in-put from the river. In 
1989, City L&P installed a new state-of-the-art System Control And 
Data Acquisition (SCADA) Center for all three of their dams in 
operation (Brown Bridge, Sabin & Boardman). This system allows City 
Light & Power precise control over the floodgates from a single 
control station located at the Power Plant off Grandview Parkway. All 
three of the City Light & Power dams are licensed under the Federal 
Energy Regulatory Commission (FERC) through year 2014.

(* Documented reservoir size varies from 180 acres to 191 acres 
depending on the amount of river and emergent marsh that's considered 
reservoir.)
Soils
The soils at Brown Bridge range from a Tawas-Roscommon complex, to 
Rubicon sands, to Crosswell and Kalkaska loamy sands, to Kerston and 
Lupton Mucks (Appendix "A"). The upland areas have loams and 
generally well-drained sands on level to moderately rolling slopes. 
The south-facing north bank exhibits a sharp drop off from the upland 
area to the river valley below. The soils in this area are rubicon 
sands on 25 to 45 percent slopes and are highly erodible. The mucks 
in the lowland areas are poorly drained. >

Flora
Reese (1992) used interpretation of aerial photography from 1938, 
1951, 1979, 1987 and 1989 and extensive field investigations to 
determine the boundaries of plant and natural communities at Brown 
Bridge. During the growing season he compiled a master checklist for 
the flora in both the upland and wetland habitats. He found that the 
wetland flora includes 162 identified taxa of which 154 are native. 
The remaining eight taxa are exotic species. The average coefficient 
of conservatism of these species is 4.41 with a community quality 
index rating of 56.10. He writes: "While comparative ratings have 
yet to be widely determined in Michigan, this rating is sufficient 
for consideration of the area as a significant botanical refuqia" for 
native species. • Reese also reports that Wilhelm & Ladd (1986) 
concluded, based on comprehensive surveys of natural areas in the 
lower Lake Michigan watershed, that:
"...the vast majority of land in the region ranks less than 20 and is 
of essentially no significance from a natural area perspective.
Areas ranking above 35 possess sufficient conservatism and richness
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to be of profound importance from a regional perspective. Areas 
rating in the 50's and above are extremely rare and of paramount 
importance; they represent less than 0.02 percent of the land area i 
the Chicago region."
(* The Chicago region consists of several counties located around 
Lake Michigan in the states of Illinois, Michigan, and Wisconsin.)
Separate floristics checklists for the uplands and the wetlands at 
Brown Bridge can be found in Appendix "B". The upland flora 
checklist is based on limited reconnaissance and is incomplete.

Community (Habitat) Types
Reese (1992) identified nine natural community and four artificial 
(human disturbance) community types that characterize the Brown 
Bridge Quiet Area (Figure ***). One additional artificial community 
type, a red-pine plantation, occurs on the property that the City is 
attempting to acquire.

Natural Community Types Artificial Community TYPESS
1. Emergent Marsh 1 . Brown Bridge Reservior
2 . Northern Wet Meadow 2 . Oil well pads and
3. Northern Shrub Thicket 3 . Brown Bridge Dam
4 Rich Conifer Swamp 4 . Lawns and old agricul.
5. Poor Conifer Swamp 5 . Red-pine plantation
6. Hardwood-Conifer Swamp 6 . Old Logging roads &
7 . Hardwood-Conifer Swamp two-tracks
8. Dry-mesic Northern Forest 7 . Log rollway
9. Dry Northern Forest

The following is a synopsis of each Natural Community occurring at 
Brown Bridge abstracted from Reese's (1992) report. Appendix "B" 
contains a complete flora species list including scientific names.

EMERGENT MARSH
Emergent marshes are herbaceous vegetation dominated natural 
communities on muck soils. At Brown Bridge there are two locations 
for these communities. Both are adjacent to lakes.
The large of the two locations is on the south side of Brown Bridge 
Pond. This site is co-dominated by a sedge (Carex oligosperma) and 
common cattail. It is a degraded community with an unstable, 
floating organic mat. The mat rises and falls with changes in the 
water level of Brown Bridge Pond.
A higher natural quality Emergent Marsh occurs in the northwestern 
part of the Quiet Area. It is adjacent to a small lake with a



Figure 4
COMMUNITY TYPES - Brown Bridge is characterized by 9 natural 

and 7 artificial Community Types.

The Brown Bridge Quiet Area 1s considered a 
“significant botanical refugla for native plant species".

NOTE: This u p  was rsviMd from Qary Reeea's <1992) map by R1cK Court— snche a atate 
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or straat Ufa. Thaaa naw found akills will halp thaa bat tar adjust to soclaty In a 
productive aannar once releaaed froa prison.
This Ulustrataa a valuable a1da-benef1t of tha City'a Brown Br1d9S project and 1a a 
tribute to Bob Snyder, Work Crew Supervisor, Michigan Department of Cor recti one, for his 
patience and laadarahlp.
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natural hydrological regime. Narrow-leaved cattail dominates this 
communi ty.
NORTHERN WET MEADOW
Northern Wet Meadows occur along the Boardman River. They occupy 
Kerston muck soils on the first terraces adjacent to the river. 
Frequent natural disturbances such as flooding retard succession to 
forest, leaving a dominance by herbaceous plants. These are 
predominantly sedges and grasses, which form characteristic hummocks.
Further from the river, this community type gives way to both 

Northern Shrub Thickets and Rich Conifer Swamps.

Important plants of Northern Wet Meadows within the Brown Bridge 
Quiet Area include: yellow sedge, three-seed sedge, swamp thistle, 
bedstraw, wire-stem muhly.

MESIC NORTHERN FOREST
Mesic Northern Forests occupy sandy and sandy loam soils such as 
Croswell and Rubicon. Where these forests occur on the outwash 
plain, they are generaly Rubicon sands. When they occur in the 
outwash channel, they are primarily Croswell. These forests are 
dominated by a wide variety of trees, reflecting the variety of 
disturbances that have taken place over the last 140 years. These 
dominants include balsam fir, white pine, red pine, red maple, sugar 
maple, Northern red oak, quaking aspen, white ash, hemlock, paper 
birch, and beech.
Other important species of this community type within the Brown 
Bridge Quiet Area include: Pennsylvania sedge, Poverty grass, wood 
horsetail, American honeysuckle, staghorn clubmoss, wild lily-of-the- 
valley, rice-grass, wood betony, Kentucky bluegrass, choke cherry, 
bracken fern, twisted-stalk, American starflower, and lowbush 
blueberry. *

DRY-MESIC NORTHERN FOREST
Dry-Mesic Northern Forests are found on Rubicon and Kalkaska soils on 
outwash plains. They are dominated in the forest canopy by both 
hardwood deciduous and softwood coniferous trees. These include: 
quaking aspen, red pine, black oak, and white oak. The subcanopy is 
dominated by basam fir, white pine, red maple, serviceberry, and 
sugar maple. The shrub layer is dominated by choke cherry, hornbeam, 
black huckleberry, and lowbush blueberry. The ground layer is 
dominated by bracken fern, Pennsylvania sedge, and aster.

Other important species of this community type within the Brown 
Bridge Quiet Area include bent grass, wild lily-of-the-valley, rice- 
grass, false spikenard and twisted-stalk.•
HARDWOOD-CONIFER SWAMP
Hardwood-Conifer Swamps occupy the outwash channel both north and 
south of the Boardman River. They are associated with Tawas muck and 
Roscommon sand. The forest canopy is dominated by Arbor vitae, paper
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birch, red maple, black ash, white pine, hemlock, and black spruce. 
The subcanopy is dominated by balsam fir. When present, the shrub 
layer is dominated by speckled alder, and dwarf raspberry. The 
groundlayer is dominated by peat moss, cinnamon fern, woodfern, naked 
Bishop's cap, field horsetail, marshh horsetail, moss, and sedge.
Other important species of this community type within the Brown 
Bridge Quiet Area include swamp milkweed, lady fern, blue-joint 
reedgrass, bladder sedge, downy willow-herb, wood horsetail, sweet- 
scented bedstraw, oak fern, Northern bugleweed, wild lily-of-the- 
valley, two-flowered Bishop's-cap, quaking aspen, Heal-all, braken 
fern, and wrinkled goldenrod.
DRY NORTHERN FOREST
Dry Northern Forests are found on Kalkaska soils on outwash plains. 
They are limited in acreage within the Brown Bridge Quiet Area. This 
natural community type is dominated in the forest canopy by jack 
pine, white oak, and red pine. The subcanopy is dominated by white 
pine, white oak and black oak. The shrub layer is dominated by 
blueberry, and lowbush blueberry. The groundlayer is dominated by 
braken fern and Pennsylvania sedge.
NORTHERN SHRUB THICKET
Northern Shrub Thickets are found on Kerston mucks adjacent to the 
Boardman River. Trees are sparse within the thickets and are 
primarily represented by paper birch, and arbor, vitae. The shrub 
layer is well developed and dominated by speckled alder and willow. 
The groundlayer is dominated by sedge. Other important species 
include swamp thistle.
POOR CONIFER SWAMP
Poor Conifer Swamps are found on Lupton muck. They are of limited 
extent within the Brown Bridge Quiet Area. The forest canopy is 
dominated by black spruce, tamarack and white pine. There are no 
subcanopy or shrub layer dominants. The groundlayer is dominated by 
peat moss, hybrid cattail, and narrow-leaf cattail.
RICH CONIFER SWAMP
Rich Conifer Swamps are located on Lupton muck in the outwash channel 
occupied by the Boardman River. The forest canopy is dominated by 
arbor vitae, balsam fir, and black spruce. Groundlayer dominants are 
similar to those for Hardwood-Conifer Swamps.
WiIdli fe
Six known animal species of endangered, threatened, or special 
concern status have been documented within Grand Traverse County. 
Presently five of these species occur at the Brown Bridge Quiet Area.
They include: Bald eagles, Osprey, Red shouldered hawks, Common 

loon, and Wood turtles.

Many other species of non-game birds and small mammals are also 
dependent upon the property exclusively for their existence or use it 
on occasion for the food and shelter it offers. These include:
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Great blue herons, Pileated woodpeckers. Deer, Black bear, Bobcat, 
Coyote, Red fox, River otter, Beaver, and Mink. Appendix *** 
contains a more complete list of the wildlife species, including 
scientific names, that occur at Brown Bridge.
The integration of the human dimensions into wildlife management has 
been lacking until recent years. Aldo Leopold, considered the 
"father of wildlife management", established the foundation for the 
development of the field of wildlife management with his landmark 
book Game Management. Leopold’s (1933) definition of "game” 
management was a simple straight forward reflection of the time:
"Game management is the art of making land produce sustained annual 
crops of wild game for recreational use." Three words within the
definition-- game, crop, and use, indicate the utilitarian philosophy
underlying the practice of wildlife management for about the next 40 
years (Decker et al. 1988) .

Although wildlife management is aimed at achieving human goals, the 
human element was largely ignored until recent years (Burger 1979). 
Past management efforts were directed almost entirely at game 
species. This holds true even today.
Deer are the primary management objective of the MDNR on State land 
because of the revenue associated with hunting. But within State 
"special management areas" (i.e. wildlife: preserves, refuges and 
sanctuaries) and on non-State land, contemporary wildlife management 
has a framework much more complex than the simple game and crop 
components originally offered by Leopold.
Giles (1978) identified the 3 major elements of contemporary wildlife 
management as wildlife populations, habitats and people, where each 
element is equal and interactive. Whereby the human activities that 
constitute management (i.e. hunting, trapping, hiding, wildlife 
viewing, etc..) are viewed as an interactive sub-system, bringing to 
the forefront the human dimension as a primary consideration in a 
comprehensive approach to wildlife management.

Simply stated, all values of wildlife must be considered when 
developing a management plan.

Wildlife values
The wildlife manager must realize and address several diverse values 
of wildlife when producing a management plan. Bailey (1984) offers 
seven
types of wildlife values:

1) Commercial
2) Recreational
3) Biological
4). Scientific, philosophical and educational
5) Aesthetic
6) Social
7) Negative
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Bailey (1984) points out that presenting only the emotional case for 
wildlife neglects some of the commercial and recreational values, 
while presenting only the cash value of wildlife into the local 
economy ignores the fact that wildlife enhances the quality of human 
life. The management guidelines set forth in this document consider 
all values of wildlife within a context of economic feasibility. 
Appendix *** contains a brief description of each value listed above.

Fisheries
Sportsmen who have been fishing Brown Bridge Pond for years have 
noted a decrease in brown trout populations. Some have suggested 
that the population decline has coincided with the declaration in the 
early 70's by the MDNR, that the Brown Bridge Pond is a "non-trout 
water". (All four reservoirs on the main portion of the Boardman 
River are classified by the MDNR as "non-trout waters".)
As a result of this classification, brown trout may be caught year- 
round at brown bridge. Some sportsmen feel that this has had a 
significant impact on brown trout populations in both the reservoir 
and the river. A local resident reported that one group of ice- 
fishermen caught 120 brown trout through the ice one winter shortly 
after the deregulation.
In response, Ralph Hay, MDNR Fisheries Biologist, was contacted about 
the possibility of having Brown Bridge Pond declared "trout waters" 
again. He stated that you have to look at all the impoundments on 
the river system, not just Brown Bridge to have them classified as 
"trout waters". (A MDNR Commission Order is possible to regulate 
winter fishing for trout...see Fisheries / Reservoir Management for 
details.)
For the MDNR to designate a body of water as "troiit waters" you need 
one of three criteria:

1) Trout are the dominant fish species.
2) Suitable trout habitat exists, but significant trout 

populations do not.
3) Anadromous fish have access.

The Brown Bridge Reservoir best falls under #2; suitable trout 
habitat exists, but significant trout populations do not. In a 1986 
study of the reservoir, MDNR biologists collected seven brown trout, 
but they are not the dominant fish species (figure 5). (The hydro
impoundments on the river do not contain fish ladders, so andronomous 
fish have no chance of reaching Brown Bridge.)
If suitable habitat exists and brown trout are present, why does it 
appear that their, populations are in decline at Brown Bridge?
Several factors, including apparent pike and bass dominance, loss of 
habitat and year-around ice fishing for brown trout, contribute to 
this problem.
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First, pike are voracious predators that do considerable damage to 
trout populations. Twenty-nine pike were netted in the 1986 survey 
(figure 5) .
They averaged 18.5 inches in length and were reported to be growing 
very slow compared to the state average. Pike of this size are 
called "hammer handles" and may severely limit other populations of 
fish including brown trout. To that end, the City should investigate 
all management possibilities with MDNR Fisheries Division.
Second, the east end of the reservoir is rapidly filling up with 
sand. A recent erosion inventory revealed over 600 erosion sites 
throughout the Boardman River watershed (Largent 1991). Eighty five 
percent of these sites are the result of human activity. As sand is 
moved down stream by the river's current it settles out when it 
reaches the slower waters of the reservoir.
Over the years, sand has filled in the deep holes that once harbored 
brown trout. According to Bob Snyder, who fished the east end of the 
reservoir twenty five years ago as a boy, "it was not uncommon to 
catch several nice size trout in a dayn in a area of pond that is now 
only a couple feet deep.
Other factors include reduced trout populations in the river above 
Brown Bridge 9due to the sand), and increased fishing pressure on 
both the river and the reservoir.
There has also been a notable increase in aquatic plant growth within 
the reservoir. This increased growth, to a large extent, is due to 
the human activity that has augmented the supply of nutrients to the 
reservoir in the form the sand sediment. Dense stands of aquatic 
plant growth alters the immediate environmental conditions in 
comparison to those of the open water. Not only is the amount of 
open water habitat available to fish reduced, but 'the amount of light 
that penetrates into Phytoplankton are a primary producer in an 
aquatic system and an important part of the food chain.
To summerize, three factors are combining to limit the quality of 
fihing at Brown Bridge. They include:

1. Winter fishing for brown trout.
2. The high abundance of pike in the reservoir.
3. Loss of habitat.
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Experimental Planting Area
To find a potential alternative to the well-liked, non-native shrub, 
autum olive, four experimental SCS plots were planted in abandoned 
well sites at Brown Bridge. Autum olive is an exotic shrub species 
that and has been hailed by MDNR and other land managers as the 
perfect answer to many erosion control problems because it grows in a 
variety of conditions including severly eroded land. In addition, it 
produces berries that are highly desired by birds /and other wildlife.
The problem is that autum olive, in many cases, spreads 

uncontrollably choking-out native vegetation, ultimately overtaking 
vast quantities of forests. After the shrub becomes established 
eradication is difficult at best.

Besides potentially finding an alternative to autum olive, the 
experiment, designed by Tom Adams, SCS, Bob Snyder, MDOC, and myself, 
will serve two additional objectives.

First the shrub plantings will revegetate abandoned oil well sites at 
Brown Bridge where original reclamation plantings of grass and rye by 
the oil companies did not survive. Second'the circular-clump design 
will provide high quality wildlife habitat in future years.

Each clump consists of six rows of circular plantings. The first two 
rows are planted in white or red pine. The pine will potentially 
provide a thick core-area for the wildlife. The next two rows (rows 
3 & 4) are planted with one of eight native shrubs that will provide 
the wildlife a source of food. The shrubs in one of these rows are 
planted in compost (leaf mulch), the other row of shrubs are planted
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in the sandy conditions found on-site. The purpose of this element 
of the experiment is to determine the extent that compost encourages 
survival as opposed to planting in just sand. The next two rows (5 
6) are planted in the same manner as the previous two rows, only 
using a different type shrub.
The eight species of shrub used in this experiment are native to 
Michigan and provide some type wildlife berry. They include: 
nannyberry, red-osier dogwood, highbush cranberry, wildgrape, black 
cherry, american bittersweet, service berry, and sand cherry.
Appendix "F" contains drawings of each clump including the clump 
location, spacing of each row, the species of shrub planted in that 
row and percent survival 60 days after planting..

Oil & Gas Wells
On April 4, 1977 the citizens of Traverse City approved a ballot 
proposal to allow drilling for oil and gas on the Brown Bridge 
property. The city did drill and strike oil. To date (2002), the gas 
and oil revenue from the city-owned wells (five wells initially and 
two producing wells currently), Brown Bridge has placed approximately 
eight million dollars into the Brown Bridge Trust Fund. Annually, the 
trust fund generates close to a half million dollars (over 2.5 mills) 
in interest revenue; the revenue is then placed into the General Fund 
to offset taxes and fund city-wide operations.
The Niagaran reef formation, which developed approximately 450 
million years ago during the Silurian Age, provides the reservoir fo 
all oil and gas wells in northwest Michigan. Geologists claim that 
only 25% of the oil within these reefs can be recovered, the other 
75% remains forever. The gas and oil wells throughout this trend 
are all approximately 6,0000 feet in depth.

/
Wells are shut down when production has declined to the point where 
it is no longer economically feasible to operate. The current price 
per barrel of oil and amount of water extracted with the gas 
determines the economy of the operation.
Between December 22 1983, Traverse Oil drilled a dry-hole on the 
current Petro-Star site. After that initial setback, five’successful 
wells were drilled on City property. A sixth well on City property 
(State East Bay 2-14A) the State of Michigan owns the mineral rights.

The following is a short synopsis of how each of the five wells with 
city-owned mineral rights, are producing.
East Bay 1-15C, located off Hobbs Highway and across from Gibbs Road 
was originally drilled in 1987. The well was re-drilled in 1988, and 
is now owned by Ward M. Haggard Oil and Gas Exploration Inc. Attempts 
to produce the well recently were unsuccessful. A downhole pump was 
replaced and the well has been pumped intermittently to determine 
well capabilities in preparation for petitioning the Supervisor of 
Wells of the State of Michigan for authority to inject water into thf

48



Niagaran Reef formation in this well to increase the rate of 
production and the ultimate cumulative production from this reef. It 
is anticipated that once authority to inject water is obtained, the 
well will be treated to increase productivity and the downhole 
equipment will be modified to facilitate a water injection operation 
downhole into the Niagaran formation.
Brown Bridge 1-15A and 2-15A, are located at a shared site on Ranch 
Rudolf Road across from the West Parking Area and are currently owned 
by Northern Processors Inc. In 1998 Northern Processors was granted 
permission to re-drill the original well at site 2-15A. The well was 
directionally drilled to a point in the drilling unit on the edge of 
the reef and from this point was horizontally drilled. This 
procedure maximized the amount of reef section penetrated and also 
allowed the production section of the well bore to be horizontal in 
the "oil leg" of the reef. This minimized gas production while 
maximizing both daily oil production and oil recovery volumes. Well 
site 1-15A replaced the original well 1-15. Both wells produce 
approximately 25 barrels of crude oil a day. Well 2-15A produces
290.000 cubic feet of natural gas per day, while well 1-15 produces
4350.000 cubic feet of natural gas per day.
Brown Bridge (State East Bay) 1-14 and 2-14A wells are located on 
Ranch Rudolf Road east of the East Parking Area. The wells are 
currently owned by Ominex Energy Inc. Well site 1-14 is no longer in 
production and has been capped off. Well site 2-14A produces 25 
barrels of oil and 400,000 cubic feet of gas daily.
Ground Water Contamination & Bio Clean-up
Water contaminated with hydrocarbons leaked for approximately four 
years from the State East Bay 2-14A facility, located on City 
property. The contaminated water eventually reached the groundwater 
below, polluting it as well.

In 1988, Conoco, aware of the contamination problem, purchased the 
facility from Total Petroleum. Conoco worked engineers to formulated 
a remediation plan. A pinnacle of clay that varies in depth and 
thickness has complicated clean-up efforts. The impermeable clay 
layers cause the (contaminated) ground water to flow in several 
different directions. Originally 39 monitor wells, six purge wells, 
and five nutrient injection wells have been drilled. This system has 
cleaned up most of the hydrocarbons in the ground water. The wells 
were purchaced by Ominex Energy Inc. and in 2000/2001 installed a 
Soil Vapor Extractor (SEV) system to complete the clean-up efforts. 
Eight new purge wells were drilled to collect hydrocarbon gasses from 
the aquifer area. A pump draws the gasses to a collection area where 
they are passed through a catalyst bed to remove the hydrocarbons. 
This process is expected to be complete by 2003.
Appendix "G" contains location maps of the clean up wells and an 
abbreviated report prepared by Mr. Richard Raitz, Project Manager, 
Gosling Czubak & Associates.
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SECTION 3





FOREST MANAGEMENT
As noted in Reese's report, the upland flora checklist is based on a 
limited reconnaissance and is incomplete. The City of Traverse City 
should investigate ways to complete the flora inventory of the upland 
areas at Brown Bridge.
A. Community Type Management
Nine natural community and seven artificial (human disturbance) 
community types characterize the Brown Bridge Quiet Area (Figure 4).

1. Natural Communities:
a. Emergent Marsh -- Manage for wildlife.
Discourage human activity, including boats and 
hunting blinds within this community type unless 
for management reasons.
A high natural quality emergent marsh (Reese 1992) 
that occurs adjacent to Perch Lake, should be 
monitored and protected. If trails are developed 
in this portion of the Quiet Area, protective and 
interpretive signs should be placed.
b. Northern Wet Meadow -- Manage for wildlife.
Discourage human activity, including hunting blinds 
within this community type unless for management 
reasons. Soils in these areas are almost always 
mucks; hydrology should not be altered in anyway.
c. Northern Shrub Thicket -- Manage for wildlife 
and limited hiking. This community type is found 
on Kerston mucks adjacent to the Boardman River.
Currently portions of hiking trails traverse this 
community type utilizing boardwalk structures and 
foot-bridges in the ponded areas. Further trail 
development through this community type should not 
necessarily be avoided, but rather, wisely planned 
and engineered. MDNR wetland permit required.
d. Rich Conifer Swamp —  Manage for wildlife and 
limited hiking. This community type is located on 
Lupton mucks in the outwash channel occupied by the 
Boardman River (Reese 1992). Currently portions of 
hiking trails traverse this community type 
utilizing boardwalk structures and foot-bridges in 
the ponded areas. Further trail development 
through this community type should not necessarily 
be avoided, but rather, wisely planned and 
engineered. MDNR wetland permit required.
e. Poor Conifer Swamp —  Manage for wildlife.
This community type is found on Lupton mucks and is 
of limited extent at Brown Bridge. Trail 
development should be avoided in these areas.
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f. Hardwood-Conifer Swamp -- Manage for wildlife 
and limited hiking. This community type is 
associated with Tawas muck and Roscommon sand.
Both possess severe limitations for recreational 
uses due to ponding (Reese 1992). Currently 
portions of hiking trails traverse this community 
type utilizing boardwalk structures and foot
bridges in the ponded areas. Further trail 
development through this community type should not 
necessarily be avoided (unless for wildlife 
management reasons), but rather, wisely planned and 
engineered. MDNR wetland permit required.
g. Mesic Northern Forest —  Manage for hiking and 
wildlife. When trail development encounters slope 
or soil limitations, all alternatives should be 
considered by the Advisory Committee before 
continuing with such development.
h. Dry-mesic Northern Forest —  Manage for hiking 
and wildlife. When trail development encounters 
slope or soil limitations, all alternatives should 
be considered by the Advisory Committee before 
continuing with such development.
i. Dry Northern Forest —  Manage for hiking and 
wildlife. Limited acreage of this community type 
occur at Brown Bridge. When trail development 
encounters slope or soil limitations, all 
alternatives should be considered by the Advisory 
Committee before continuing with such development.

2. Artificial Communities:
a. Brown Bridge Reservoir —  See FISHERIES / 
RESERVOIR MANAGEMENT for management 
recommendations.
b. Oil well pads and clearings —  Manage for ^  
wildlife. Revegetate abandoned well sites 
utilizing SCS circular clump planting design 
(Appendix ”F"). If circular clump planting is not 
possible, then transplant larger trees into the 
clearing from the surrounding forest environment.

. Maintain interspersed forest openings of 1-5 acres 
and irregular forest edges as described in the 
Forest Openings and Edges section. Revegetate such 
openings with native grasses and legumes.
c. Brown Bridge Dam —  City Light & Power is 
responsible for maintaining the 2,400 lineal foot 
earth embankment and dam. All work on the dam 
must be coordinated with Light & Power officials.
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Closely monitor the impacts of human foot traffic 
on the berm. If problems arise, additional steps, 
a boardwalk or wooden fishing structures may be 
needed along the embankment.
Work with Light & Power officials to plant native 
fruit bearing shrubs around as much of the 
embankment as possible to "soften" its appearance.
Work with Light & Power officials to alleviate 
yearly wood chuck and beaver problems in a way 
consistent with Quiet Area policy.
d. Lawns and old agriculture -- Lawns should be 
eliminated where possible. The caretakers 
residence and a small area around the interpretive 
displays should be the only areas where lawns are 
maintained.
Manage old agricultural openings for hiking and 
wildlife as described in the Forest Openings and 
Edges section.
e. Red pine plantation -- Manage community type 
for cabin logs (possibly for a future nature 
center). To accomplish this, thin every third row 
of trees. This will maintain enough density to 
result in self-pruning of the trees due to the lack 
of sunlight on the lower branches. This will yield 
taller straighter trees as a result of competition. 
Be careful not to thin too much. Thinning too 
heavily may result in shorter, more heavily limbed 
trees that yield a lower volume of saw logs.
Thinning is best accomplished during the late 
summer or fall to avoid pine- bark beetle 
outbreaks. Pine-bark beetles are most active 
during the spring and may cause severe mortality in 
the entire stand. After harvest, remove all debris 
two inches in diameter or larger. This will help 
reduce the chances of a beetle outbreak. ,v;I
f. Old Logging Roads & Two-Tracks -- Manage as 
hiking trails or revegetate to forest. Continue to 
block unnecessary interior roads with hardwood 
posts and revegetate.
All efforts should be made to close Brown Bridge 
Road to vehicular traffic. See Brown Bridge Road 
section for additional recommendations.
g. Log Rollway -- Crib & revegetate utilizing 
native shrubs. Cover the area with composted leaf 
mulch to increase soil fertility.
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B. Forest Openings and Edges
Brown Bridge is limited in natural forest openings. Forest openings 
are upland areas of one-half to 10 acres in size. They are importanJ 
because they generally provide forage grasses and legumes that are 
grazed on by deer. Forest openings also are utilized by predatory 
mammals and birds hunting for the small mammals that live within this 
community type. One hundred and fifty eight (158) species of wildlife 
in northern forests use openings for the food and/or the shelter it 
offers sometime in their life.
Brown Bridge should be managed so that at least 5% of the upland is 
maintained as forest openings. These may include abandoned well sites 
after reclamation. Red pine and white pine thickets located on the 
south-side uplands could be thinned to create a percentage of the 
desired openings. Wildlife openings should have a 3:1 ratio of length 
to width (Henderson 1986). _ The width should be twice as high as the 
adjacent trees. Seeding and maintenance of these areas is essential.
Edges between forest habitat types is where wildlife tend to be more 
abundant. The edges provide animals with simultaneous access to two or 
more habitats.
The forest edge should have irregular, not straight, edges. Abandoned 
well sites, if managed as forest openings, should be re-cut to achieve 
the proper width to length ratio. When cutting along the edge to 
create openings, tall snags, den trees, and valuable wildlife shrubs 
should be saved. If wildlife shrubbery is not present along the forest 
edge some should be planted.
C. Timber Harvesting
Timber harvesting for monetary gain by the City of Traverse City is nor 
recommended. If harvesting is desired to provide wood products for any 
use on the property (erosion cribs, interpretive display or center, 
etc..), it should only occur at the strict discretion of the Advisory 
Committee. Figure 6 indicates the portion of the Quiet Area that 
harvesting for wood products to be used on the property will least 
impact current or planned uses. A small red pine plantation on the 
property the City is attempting to acquire is the only exception to 
this recommendation (see Red pine plantation)
The means of harvesting employed should be one that causesv-the least 
impact to the land.
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D. Aspen Management
Aspen forest types are vital to the survival of ruffed grouse, woodcock, and 
snowshoe hare. Deer, bear, turkey and some songbirds also use this forest type on 
occasion for their survival. For years grouse populations have been on a constant 
decline in Michigan. The buds and flowering catkins of male quaking aspen are 
extremely important grouse foods (Henderson 1982).

During a walk-through visit at Brown Bridge with Rick Moore, District Forester, 
GTCD, several pockets of mature aspen stands were noticed, but no young aspen 
shots. He commented that Brown Bridge might lose the aspen component if 
clearings are not created and aspen regenerated. He suggested that the City develop 
a cutting rotation to regenerate young aspen forest types.

A forty-year cutting rotation involving five-acre blocks will provide optimum 
habitat for grouse as well as provide food and shelter for other species of wildlife 
(Figure 7). As with wildlife openings, the edge of the cut should be irregular and 
have a 3:1 ratio of length to width. The length of the cut should lay north and south 
to facilitate sunlight reaching the cut area. Cuts such as this will intersperse the edge 
effect.
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Figure 7

Aspen Management — A forty-year cutting rotation involving 5-acre blocks will 
provide optimum habitat for grouse as well as provide food and shelter for other 
Species of wildlife.



E. Insect Control

Since the first infestation in 1991 Gypsy moth infestations have subsided due to 
aerial spraying of a naturally occurring bacterial disease called Bacillus 
thuringiensis (BT), which only becomes active inside the caterpillar’s stomach. BT is 
applied during the caterpillar stage and is considered 60-70 percent effective. An 
important side effect of this spray that must be considered before its use is that it 
kills all lepidoptera, this includes all butterfly and moth caterpillars that may be out 
at the same time.

The most effective natural control may be found within the caterpillar itself. Dr. 
Duke Eisner, Michigan State Cooperative Extension Agent, states that every moth 
carries a dormant virus that becomes activated when the caterpillar is stressed by 
lack of food, crowding, and/or cold weather. If enough mature caterpillars die as a 
result of the virus, the problem may not be nearly as serious the following year. He 
feels that spraying may delay or prohibit this natural cycle.

He makes an important point in that we’re dealing with a “constant reintroduction 
from other areas”. With that in mind, spraying may have to be repeated on an 
annual or semi-annual basis.



F. Non-native (Exotic) Plant Control
As previously mentioned, according to Reese (1992), the Brown Bridg 
Quiet Area is a "significant refugia for native (plant) species", 
points out that exotic plant species often out-compete native plant 
species, expanding into adjacent non-disturbed habitats, potentiall 
reducing the viability of the native plants.

1. Lowland & Wetland Management:

Reese reports that the "core wetland natural area" at Brown 
Bridge is mostly free of exotic plants though he identified 
six exotic plant species including: Charlock, Water-cress, 
Timothy, Common plantain, Self-heal, Black nightshade, Common 
dandelion, and Narrow-leaf cattail.
Of these, Narrow-leaf cattail forms large colonies in areas 
where, according to Reese, fluctuating water levels result in 
repeated disturbance of the organic soil and control of this 
species would not be practical.
Purple Loosestrife has not been found to date at Brown 
Bridge. Purple loosestrife has been described as "nature's 
own destroyer of wetlands". This erect perennial wetland 
plant was introduced in the late 1800's from northern Europe. 
Purple loosestrife is a prolific seed producer (300,000 per 
stalk) and its seedling tolerates a wide range of soils. 
Because of this, it threatens native wetland vegetation, 
often crowding out cattails, sedges and other native wetland 
species. Many species of wildlife rely heavily on native 
wetland vegetation for food, nesting and shelter. Purple 
loosestrife provides none of this to wildlife.
Most exotic plants encountered in the wetland and lowland 
areas, including Purple loosestrife, can be effectively 
controlled by pulling individual plants. Near trails and 
boardwalks are areas where continued exotic plant 
introduction will occur due to constant human use. Vigilance 
will be needed in these areas.
2. Upland Management: >’•
Some naturalized herbaceous plants in upland areas may be 
impossible or impractical to completely remove (i.e. Spotted 
knapweed). Disturbed areas such as roadsides and well sites 
provide ideal conditions for these stubborn weeds. In 
addition, certain species such as Norway spruce, which was 
planted as part of the Municipal Forest, would cause more 
problems to remove and should be allowed to grow. As these 
naturalized species or other such species are encountered 
individual management is advised. Spraying should be avoided 
unless authorized by the Brown Bridge Advisory Committee. 
Aggressive control of other "problem" species such as Autumn 
olive is encouraged.



Autumn olive, native to the Orient, was once thought to be 
the best thing to plant for wildlife because one plant may 
produce up to 80 pounds of berries. Wildlife managers liked 
the shrub because it was easy to introduce and thrives in a 
variety of conditions.

Now scientists are voicing great concern over the use of the 
shrub. Once established, Autumn olive may proliferate and 
crowd out native vegetation, potentially altering naturally 
occurring habitat.

Several Autumn olive shrubs occur at Brown Bridge. When 
encountered, these shrubs should be eradicated, roots and 
all.
3. Leaf Mulch:
Since 1989, work crews have used nearly 1,000 cubic-yards of 
leaf mulch from the city streets to stabilize the eroded 
areas along the north bank of the reservoir. The soils in 
this region are Rubicon and Kalkaska Sands which are highly 
erodible and do not re-establish vegetation very easily after 
human disturbance.
When restoration efforts first began in 1988, several eroded 
areas were reseeded using only a grass seed mixture, hay 
mulch (which also may contain seeds of exotic plant species) 
and fertilizer. The result was an initial growth followed by 
a complete die off due to the sandy infertile soils and the 
harsh dry conditions of the south-facing slope.
It was then suggested by staff that leaf mulch be used to add 
a fertile organic layer to the eroded areas. k The issue of 
possible introduction of exotic plant species to the area was 
discussed with district conservationist Tom Adams, SCS. Mr.
Adams felt that the amount of time spent controlling the 
exotic plants introduced into the area was worth the benefits 
of stabilizing the eroded slopes.
Reese reports that this practice has had little effect on the 
wetland flora, though it has "greatly" increased the number 
of exotic plant species found in the upland areas.
It is recommended that the City continue to use the leaf 
mulch with caution as not to introduce-it to wetland areas 
and aggressive eradication efforts already underway should 
continue. Furthermore, it is important that personnel are 
knowledgeable in plant identification to insure that only 
non-native plants are eradicated.

G. Demonstration Planting
Additional experimental plots should be planted utilizing other native 
shrubs such as Chokecherry, American elderberry, and Pincherry. Each 
year the height and relative condition should be recorded on the back 
of the plot sheets so comparisons can be made.
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Remove non-native plants and discourage encroaching forest edge from 
experimental sites to ensure plant health and vitality.

Make sure that the Quiet area has sufficient forest openings before establishing 
demonstration plots.

H. WILDLIFE MANAGEMENT

A. Game Species
In an attempt to preserve the integrity of the natural environment at Brown Bridge 
for future generations, the City of Traverse City along with City Light & Power 
have spent thousands of dollars to repair damage from past recreational misuse. 
Wildlife management is part of maintaining that integrity because it produces forms 
of wealth that are valued by society.

Wild areas, like Brown Bridge, and outdoor experiences add considerably to the 
diversity of our environments and to the exceptional quality of life we enjoy here in 
the northland. Wildlife is a part of that diversity and proper wildlife management 
can enhance their total value to society and the Grand Traverse region. 
Experiencing wildlife is often the high point of outdoor recreation.

When formulating the management recommendations, the Brown Bridge Advisory 
Committee kept in mind all the values of wildlife including the consumptive and the 
non-consumptive values. In addition, the Advisory Committee was cognizant of the 
safety of the non-hunter (real or perceived) who may utilize the Quiet Area during 
the hunting season.

Appendix “H” contains species —specific management recommendations for “game” 
animals at Brown Bridge.

1. Hunting & Trapping:
Appendix “H” contains the specific hunting and non-hunting areas 
mandated by the City Commission under the counsel of the City Manger 
and the Brown Bridge Advisory Committee. The Brown Bridge Advisory 
Committee, under the direction of the hunting and trapping sub
committee, will make future management decisions on a year-to-year 
basis. The Advisory Committee will inform, by letter, the City Manager 
and the City Commission when harvest will occur in a “no-hunting or 
trapping” area for management reasons.

Under the current plan, approximately 40% of the land area will remain 
open to State regulated hunting and trapping. Forty-three percent (the 
“core area”) will be closed to hunting and trapping. The remaining 17% 
is covered by water where at present waterfowl hunting is allowed.



B. Management of Special Concern Animals
Seven known animal species of endangered, threatened, or special concern status 
have been documented within Grand Traverse County. Presently six of these species 
occur at the Brown Bridge Quiet Area. They include: Bald Eagle, Osprey, Common 
loon, Red shouldered hawk, Wood Turtle, and Eastern box turtle.

Other species of special concern include: Barred owl, Mute swan, and Trumpeter 
swan.

Appendix “I” contains a map that shows special management areas for each species.

1. Endangered or Threatened Species

a. Bald eagle
Status: Both a federally and State-listed threatened species.
Frequent Brown Bridge, but is not known to nest on property.

Nesting habitat: Prefer large white pine, located on river 
stretches near a sizable body of water, reliable food supply, and 
isolation from human disturbance.

Diet: Fish, waterfowl, other birds, mammals (up to rabbit size), and 
carrion.

b. Osprey
Status: State threatened species. Frequents Brown Bridge, but
not known to nest on property.

Nesting habitat: Nests are placed in tall pines, flat-topped 
hemlocks, or topped spruces or tamaracks, possibly up to several 
miles from the nearest water body. Human-made nest structures are 
readily accepted by osprey.

Diet: Almost exclusively fish.

c. Common loon
Status: State threatened species. Currently nests at Brown Bridge.

Nesting habitat: Lakes greater than 10-acres in size with a 
reasonable supply of fish, a large proportion of undeveloped 
shoreline, and freedom from frequent high-speed boating and human 
intrusion. Nesting usually occurs on a small island or floating bog 
mat.

Diet: A variety of fish up to eight inches long. Less often crayfish, 
frogs, aquatic insets, and aquatic plants.



d. Red-shouldered hawk
Status: State threatened species. Currently nests at Brown
Bridge.

Nesting habitat: Prefer large expanses of mature floodplain and 
forested wetlands with interspersed marshy openings. Forest stands 
dominated by beech and maple are most frequently selected as nesting 
sites; whereas, oak and pine stands are rarely used.

Population decline has been documented continent-wide. Habitat 
fragmentation has shifted the competitive advantage from re
shouldered hawks to the more common red-tailed hawk (Bryant 
1986).

Diet: Frogs, snakes, crayfish, small birds and rodents.

e. Wood turtle
Status: State “species of special concern”.
Currently nests at Brown Bridge.

Nesting habitat: Rivers, streams, swamps, woodland bogs, wet 
meadows, and open fields are included in its generalized choice of 
habitats. Nest site must have ample exposure to direct sunlight, free of 
thick vegetation.

Diet: Plant food includes blueberries, black berries, raspberries, 
strawberries, leaves, grasses, and algae. Animal food includes; 
mollusks, insects, earthworms, tadpoles, dead fish, and newborn mice 
(Reece 1992).

f. Eastern box turtle
Status: State “species of special concern”.

Currently exists at Brown Bridge. Nesting activity suspected.

Nesting habitat: Michigan’s only truly terrestrial turtle. Inhabits 
open woodlands, often near water. Like to soak at the edges of ponds 
or streams in hot weather, but avoids deep water and swims poorly 
(Harding 1990).

Diet: They eat a variety of small animals and plants including 
insects, worms, slugs, snails, carrion, mushrooms, berries, and fruit.

g. Spotted turtle
Status: State “species of special concern”.



Habitat exists at Brown Bridge but none have been recorded on the 
property as yet.

Nesting habitat: Spotted turtles inhabit small ponds, bogs, 
sphagnum seepages, and grassy marshes. The primary requirements 
are clean, shallow water with a mud bottom and ample aquatic and 
emergent vegetation (Harding 1990).

Diet: They eat a variety of small animals and plants including 
insects, snails, worms, slugs, crayfish, tadpoles, duckweed, algae, and 
fruit.

OTHER SPECIES:

a. Barred Owl
Status: Breeding pairs are uncommonly distributed
throughout Michigan. Habitat fragmentation due to development is 
driving resident pairs away and causing a suspected decline in their 
population numbers.

Brown Bridge contains excellent habitat for this owl and a nest site is 
suspected to exist in the lowlands below Brown Bridge Dam.

Nesting habitat: General habitat requirements nearly “mirror” 
those of the red-shoulder hawk. Favor mature forests, both deciduous 
and coniferous. Nest site vegetation ranges from open eastern hemlock 
and white pine to beech-maple forests to heavily wooded swamps and 
river bottoms. Barred owls prefer to use natural tree cavities as nest 
sites. They have been known to nest in old abandoned open-stick nests 
of hawks or squirrels, though reproductive success under these 
conditions is rare.

Diet: Voles, shrews, and mice.

b. Mute swan
Status: The Mute swan is a locally abundant, introduced
species.

Nesting habitat: Marshy edges of lakes and ponds, often using 
abandoned muskrat houses. Pairs of Mute swans will “invade” a 
cattail marsh to nest. Mute swans are very aggressive towards other 
waterfowl and there is cause for concern because they directly 
compete for nesting habitat and displace such native birds as the 
Common loon and Canada geese.



Diet: Submerged aquatic plants such as duckweed and filamentous 
algae.

c. Trumpeter swan
Status: State & federal endangered species. Does not exist at
Brown Bridge. Historically nested over much of the northern U.S. and 
Canada. A Michigan Recovery Program was initiated n 1986 by the 
MDNR. The recovery program is designed to produce 200 wild 
Trumpeter’s by the year 2000.

Nesting habitat: Marshy edges of lakes and ponds. More 
desirable than the non-native Mute swan because of a lesser tendency 
to inhibit other waterfowl from their breeding territory.

Diet: Submerged aquatic plants.

Report all unusual occurrences of any State or Federally threatened or endangered 
animals to: Dr. Leni A. Wilsmann

Michigan Natural Features Inventory 
P.O. Box 30028 
Lansing, MI 48909

III. FISHERIES / RESERVOIR MANAGEMENT

A. Reservoir Fishery
Sportsmen who have been fishing Brown Bridge Pond for years have noted a 
decrease in Brown trout populations. Some have suggested that the population 
decline has coincided with the declaration in the early 70’s by the MDNR that the 
pond is “non-trout waters”.

According to Ralph Hay, it is not feasible to manage the reservoir so that brown 
trout become the dominant fish species again. In addition this would not be in the 
best interest of the recreationists who fish Brown Bridge in pursuit of the other 
“game” fish such as pike and bass. More importantly, if Brown Bridge were again 
declared “trout waters” no other fishing would be allowed other than during trout 
season. This would eliminate fishing entirely outside of trout season.

A potential study could utilize creel surveys to get a handle on the compensatory 
mortality of river browns through the ice during the winter. Plug this in with the 
known natural winter mortality on river browns and it may make a difference in the 
MDNR’s decision. It is believed that brown trout migrate from the river into the 
reservoir during the winter in search of food. If a significant number of river 
browns are being caught during the winter through the ice, then there may be a 
basis for a commission order to close the pond to ice fishing for trout.
Hay added that his department has other more pressing priorities and that any 
research that is conducted would have to come from outside the DNR. A possible



alternative to managing the reservoir for trout would be to plant trout. Though 
many would fall prey to the pike, a percentage would survive and become available 
to the angler in both the reservoir and the river system. Size limits could be removed 
from the pike to control their populations.

Some sportsman have also requested that walleye be introduced into Brown Bridge. 
Walleye are another predator of brown trout and should not be introduced into 
Brown Bridge Pond. The walleye would not only predate on trout in the reservoir, 
but they would also move up and down stream in search of food.

The benefits of dredging the east end of the reservoir to increase trout habitat 
should be compared to its cost in a feasibility study. A study would more closely 
look at all the options and offer potential solutions.

B. Wiggler Digging
Wigglers are the aquatic larvae of the famous giant Michigan mayfly (Hexagenia 
limbata). The larvae live in the silt on the bottom of the pond and grow to be 
approximately 2” long. As adults, the nymph emerges from the water and 
transforms into a winged insect. In both their forms they are an important part of 
the food chain, especially for fish.

Harvesting wigglers should not be allowed at Brown Bridge. Harvesting the 
Wigglers not only weakens the food chain, but it also disturbs the aquatic system 
when netted from the pond bottom.

C. River & Stream Tributaries
In 1976 the Boardman River was classified by the MDNR as a State Natural River. 
The purpose of this designation is to preserve and enhance a broad range of values 
inherent to the Boardman. Three broad classes of river, which relate to the general 
setting, are recognized by the State. The three classes are : Wilderness; Wild & 
Scenic; and Country Scenic, The Boardman does not have any portion designated as 
Wilderness.

The Boardman River above Brown Bridge Dam is designated “Wild & Scenic”. The 
river below the dam is designated “Country Scenic”. Special restrictions apply with 
each designation. In addition, the Boardman is classified as a “Blue Ribbon” trout 
stream, meaning it contains suitable habitat capable of supporting naturally 
reproducing trout.

The first order tributaries that drain from the property into river are not affected 
by the natural river designation.

IV. RECREATION / TRAILS & MAINTENANCE

A. Current Trails



The Brown Bridge Quiet Area enjoys over 5 miles of hiking trails (Figure8). Many 
of these trails have existed since the lumbering days when an extensive network of 
logging roads and railroad grades criss-crossed the valley slopes as the lumberjacks 
moved their product to the river.

Up until 1988, this network of trails served as routes for both motorized and non
motorized recreational users. Unfortunately, with the advent of ORVs and increased 
human use, severe erosion damage followed along the face of the steep north bank. 
Today, a majority of these old “logging roads” serve as the main hiking trails 
throughout the Quiet Area.

The trails strictly serve as hiking and cross-country ski trails only. The only 
exception to this will be when Brown Bridge Road is closed to vehicular traffic. At 
that time, horses and non-motorized bikes will be allowed on that trail only.

B. Proposed Trails

In an attempt to maintain the wild character of this immediate area, the Brown 
Bridge Advisory Committee recommends that the human activity be directed 
toward the western end of the property (Brown Bridge Dam area), while limiting 
human activity in the eastern end. This means developing the trail system and 
constructing a foot-bridge below the dam, as described in the Six-Year Work Plan 
for Brown Bridge.

C. Brown Bridge Road Closure and Trail Development

In the fall of 1990 , the City Commission voted to approve a petition request from 
property owners to close a portion of Brown Bridge Road which lies within the 
City’s Brown Bridge property. A proposal was presented to the Board of County 
Road Commissioners to upgrade an existing seasonal county road (Green Belt 
Road) to reconnect Scharman Road with Brown Bridge Road instead of 
constructing a new local collector route on City property.

The stretch of Brown Bridge Road involved crosses through and divides an 
environmentally sensitive portion of the Quiet Area. The road also makes 
management more difficult and reduces the area available for hiking trails. 
Furthermore, the road encroaches on vital wildlife habitat and is dangerous to 
vehicular traffic as evidenced by the numerous scarred trees.

Deer were found shot by poachers along this stretch of road. Closure of the road is 
not a new idea, land managers have called for its closure since the early 1970’s.

The proposal was accepted by the Road Commission and right of way easements 
have been secured.
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Once closed, a large portion of the old roadbed will remain as a hiking trail and 
wildlife shrubs will be planted to soften the edges allowing the old road to blend 
better with the surrounding forest. The shrubs will also provide food and shelter for 
many species of wildlife, providing the hiker with an exciting display of color and 
animal life.

Figure 9 contains a map showing the proposed trail system and Brown Bridge Road 
as a combined recreational trail for hiking, skiing, horseback riding, and non
motorized bikes.

D. Trails for Disabled Persons
On July 26, 1990, the United States government enacted the Americans with 
Disabilities Act (ADA). This act provides comprehensive civil rights protection to 
individuals with disabilities. In short, a public entity must now ensure equal 
accessibility by individuals with disabilities to its facilities, programs and services. 
This includes all activities operated by a public entity for the purpose of benefiting 
the public.

The operative language of Title II of the ADA is as follows:

Subject to the provisions of (Subchaper II of Chaper 126 of Title 42 of 
the United States Code), no qualified individual with a disability shall, 
by reason of such disability, be excluded from participation in or be 
denied the benefits of the services, programs or activities of a public 
entity, or be subjected to discrimination by any such entity. 42 USC 
12131

The City of Traverse City established a transition plan for complete compliance by 
July, 1995. The management recommendations contained within this document will 
fulfill the City’s compliance obligation for the Brown Bridge Quiet Area.

E. Areas for Potential Trail Development
Appendix ”J” contains a map indicating areas where additional trail development is 
practical.

F. Coordinated Management of Surrounding Public Lands
The Grand Traverse County Master Trail Plan (O ’Boyle 1991) notes that linkages 
to the Quiet Area to be made primarily by automobile. But a map in that same 
document shows proposed lion-motorized linkages from the east along the 
Boardman River and from the west (somehow) from a railroad trail. These two 
linkages are not recommended for Brown Bridge as proposed in Grand Traverse 
County’s Master Trail Plan.

Rotary Charities of Traverse City, with the recent acquisition of several large tracts 
of land, now has control over approximately 1800 acres within the vicinity of Brown 
Bridge. Rotary’s property is contiguous to Brown Bridge to the north and is 
connected by state land to the south.



To that end, the City, Rotary Charities, the MDNR, Grand Traverse County should 
coordinate the overall management of these properties on a landscape level. This 
includes the aquatic, timber, wildlife, and recreational resources.

G. Parking
Currently five parking areas are offered to the public at Brown Bridge. This 
includes the East Parking and West Parking areas on the north side; the new Canoe 
Access Parking area; the Boat Launch Parking area at Buck’s Landing; and a small 
pull-off parking area off Brown Bridge Road.

To accommodate wintertime users of the Quiet Area, four parking areas are plowed 
two on each side of the reservoir. In 1991, City Light & Power agreed to snowplow 
the East Parking area on the north side and the Boat Launch Parking area on the 
south side. This Arrangement makes the most sense to consolidate equipment.

H. Restrooms
As numbers of users increase on the north banks, restrooms may be installed.

I. Camping
No camping should be allowed at the Quiet Area property.

V. Signs / Trail Maps

A. Signs
1. Quiet Area Boundary
The city should secure a survey to determine the Quiet area Boundaries. 
Upon completion of the survey the city should resign if necessary the 
boundary of the “core area” to delineate the “no hunting zone”. The entire 
Quiet Area should be signed. It is recommended that the boundary signs be 
made of wood more specifically, the wood routered signs created by the crew.

2. Interpretive
Wood routered, interpretive signs should be utilized to inform the publi^yof 
the natural features found in the area. (i.e. Manistee Moraine, state historic 
sites, History of Brown Bridge Dam, etc..)

3. Informational
Use international symbols to indicate what’s allowed and not allowed. Place 
trail maps with pertinent information under plexi-glass at the parking areas.

4. Sign Posts
Utilize used power poles to mount interpretive, informational and trail signs 
on. For the boundary signs, use used power poles, and red-pine treated poles 
with 4” tops.



5. Directional
Place trail directional signs at all trail junctions to clearly direct visitors.

6. Private Signs on City Property
The Grand Traverse County Road Commission does not permit any private 
sign installation within the road right-of-way. East Bay township sign 
ordinance only allows signs outside the road right-of-way if permission is 
obtained from the property owner. In 1991, the City of Traverse City denied 
a private individual permission to place a sign on City property at the corner 
of Hobb’s Highway and Gibbs Road (a complaint was filed by an adjoining 
land owner).

Currently several signs do occur on City property without the permission of 
the City. Many have been in place for a number of years and, in fact some 
people may claim, add to the “character” of the area.

To be consistent on this issue, the City should not allow individual private or 
commercial signs on Brown Bridge property. Instead of immediately 
removing the signs, the City should work with the sign owners and East Bay 
Township to develop a community sign for all involved.

B. Trail Maps/Brochures
Permanent trail maps should be placed at all parking areas. Do not post or 
distribute maps, which may promote use of the area unless authorized to do so by 
the Advisory Committee.

Brochures are discouraged at this time. They may be more appropriate at a later 
date.

VI. Information / Education / Research

A. Nature Center / Education
Appendix “J” contains an abbreviated report written by June Mason in 1983 on 
“The Need For An Environmental Awareness/Nature Center” in the Grand 
Traverse Area. The report expresses her view that “no consistent program of 
resource awareness and conservation ethics is offered to the public”. It’s believed 
that nature education may be the greatest future value of the Brown Bridge Quiet 
Area to mankind.

Prior to the first white missionaries arrival in 1839, the Indians utilized the wildlife 
in the valley for their survival. In the late 1800’s, white settlers utilized the area for 
the lumber it offered and the furs the wildlife provided. In the early 1900’s, the 
river’s energy was harnessed to produce electric for the growing City of Traverse 
City. The 1970’s, 80’s and 90’s saw the oil and gas extracted from underneath the 
property.



Currently, the two most valuable natural assets the property has to offer 
recreationists are solitude and its unique biological diversity. But as northern 
Michigan continues to grow, and more people “discover” Brown Bridge, the solitude 
that the Quiet Area once offered will fade.

The Nature Education Reserve is in the process of developing a Nature Center in the 
Boardman Valley area. It is recommended by the Brown Bridge Advisory 
Committee that the City encourage and support them in their efforts. The ultimate 
goal is educational opportunities for area residents and visitors regardless of the 
entity providing the experience. This also would eliminate duplication of efforts and 
competition for funding.

B. Historical

1. Brown Bridge Area History
The Brown Bridge Area is rich in history. This information should be 
further researched and compiled for the enjoyment of future generations.

Topics for further research include:

Brown’s Bridge & Old State Road
The exact location of the Bridge and path of the road should be 
determined then the site should be declared a “State Historic” site.
The location should also be marked and signed as such.

Half-Way House
Not much is known about the Half-Way House that is reported to 
have been located at Brown Bridge. If enough information is 
gathered, this site may also qualify with the State Historic designation.

Grasshopper Ranch & Bear Cage
This portion of the river valley is rich in history that should be further 
researched. The old bear cage site is located on the uplands, just east 
of section 14 north of Brown Bridge Road.

2. Archeology
No archaeological sites occur on the State map in the Brown Bridge area. 
Nevertheless, Barbara Mead, State Bureau of History, believes that the 
river basin, upstream of the reservoir is a prime area for remnants of 
mankind’s past activities. The high bluff areas and the area surrounding 
the reservoir are unlikely sites, but she doesn’t exclude the possibility.

Quiet Area personnel should be trained to recognize possible clues of an 
archeological site. These include tiny fragments of burned plant remains, 
bone, charcoal, bits of pottery, or small pieces of leather. Ms. Mead states 
that one overriding principle of possibly discovering an archeological site



is: avoid disturbing the soil. If a potential site is discovered, or the City 
wishes to have a site inventory conducted, contact the Bureau of History 
of the Michigan Department of State for a list of qualified consultants.

C. Research
Continue research and inventory of Brown Bridge’s natural and cultural features. 
The information generated by the research will be added to the existing inventories 
and is essential to the continuing management of the Quiet Area. The City should 
utilize college graduate and post-graduate students to conduct such research. There 
are hundreds of graduate students to conduct such research. There are hundreds of 
potential research topics including gypsy moth and pine sawfly control. All research 
activities must be in the best interest of the City of Traverse City and the Brown 
Bridge Quiet Area and have the prior approval of the City Commission before any 
fieldwork is conducted. The Advisory Committee should develop a set of “research 
guidelines”.

VH. Administration / Misc. Operations

A. Property Conservation
Acquire a conservation Easement for the Brown Bridge Quiet Area by end of year 
2002 to assure protection of the property in perpetuity.

B. Governing Body
The City of Traverse City should retain ownership and ultimate management 
control of the Brown Bridge property.

The City and the County have entered into a three-year contract with the Grand 
Traverse Conservation District to manage countywide quiet recreation parkland. 
The City will retain ultimate control over the management of Brown Bridge.

The District developed this agreement with Brown Bridge and the County owned 
Natural Education Reserve in mind. The District is uniquely suited to assist both 
local units of government in the management of these properties. The District has 
already been involved in the development of critical area treatment plans for b^h  
properties.

C. Brown Bridge Advisory Committee
The City Commission appointed a Brown Bridge Advisory Committee under the 
direction of the City Manager. The committee will meet quarterly unless otherwise 
notified by the chairman. Tenure will last three years with staggered appointments. 
The recommended committee size is 12 persons with 50% being residents of 
Traverse City.

To improve group efficiency, various task forces and subcommittees should be 
formed to advise the full committee. Task force members need not be Advisory 
Committee members. This enables the committee to access needed skills, broaden



representation, and undertake more responsibilities without having to expand the 
Advisory Committee. Service on a task force by a non-committee member becomes 
a vehicle for recruiting new committee members over time.

D. Caretaker
The City should maintain a full-time, on-site caretaker that coordinates the 
execution of the work plan and responds to complaints or violations of Quiet Area 
rules. This person should have the authority to issue “appearance notices” for any 
Quiet Area violations. In addition, this individual will patrol Brown Bridge and 
Sabin dams for City Light and Power. The Parkland Steering Committee, in 
conjunction with the Brown Bridge Advisory Committee, will develop the duties for 
Caretaker.

E. Quiet Area Rules
The City of Traverse City has no legal authority to impose parkland restrictions at 
Brown Bridge. As property owners, the City may sue for damages if someone causes 
obvious damage, but unless the damage is clear, prosecution is difficult. Since 
Brown Bridge spans two different townships, (East Bay Township -  1200 acres; 
Paradise Township 40 acres) it makes most sense to employ county rules.

The City Attorney suggests that the City of Traverse City enter into an inter
governmental agreement with Grand Traverse County to adopt rules for Brown 
Bridge. Terms of this agreement would have to be worked out by both parties 
involved.

F. Enforcement
The Grand Traverse County Sheriffs Department should provide enforcement. The 
caretaker should have authority to issue “appearance notices” for simple violations 
of parkland rules.

G. Emergency Access
Appendix “K ” contains a Maintenance and Emergency Access Map showing 
vehicular access routes into the Quiet Area. This map, along with at least one key 
(which opens all the gates on the property) should be distributed to all the ^  
appropriate emergency response units (i.e. Central dispatch, East Bay township, 
Paradise Township, Garfield Township, etc..).

Currently East Bay Township does not respond to calls south of Brown Bridge Road 
(Appendix “K ”). It is recommended that East Bay Township’s response area be 
expanded to Scharmen Road (the township line) to alleviate any potential 
emergency response confusion.



H. Group use

1. GROUP TOURS:

At the present time, large group use at Brown Bridge should be 
discouraged unless the activity occurs during low use hours such as 
weekdays. Group activity may diminish the serenity and solitude that the 
area offers individual users. In future years, the City may want to 
consider guided group tours to handle large volumes of users.

2. GROUP EVENTS:

All requests for group events should have prior review by the Advisory 
Committee to assure event is compatible with the Quiet Area 
environment.

I. Publicity
Manage publicity of Brown Bridge. Currently serenity and solitude to those who 
“discover” Brown Bridge are significant tangible values of the Quiet Area.

J. Labor
To carry out the work plan Brown Bridge should utilize prison labor from Camp 
Pugsley as in past years. The City should share the cost of the crew with the GTCD.

K. Buildings
The City Commission has earmarked funds and work plan time to remove the 
existing caretaker’s house and construct a new building near Brown Bridge Road 
and away from the pond.

A plan for the use of the “Prevo” log cabin should be developed by the end of year 
2003.

L. Property Acquisition and Easements
The City should secure the following critical lands and easements surrounding 
Brown Bridge (Figure 10).

• Georgia Halladay property -  approximately 40 acres of property that is 
located west of the “drop forty” and east of the Boardman River. The 
acquisition of this property will secure riverfront property and vital 
wildlife habitat. In addition, this property extends north across Brown 
Bridge Road and if ever developed will compromise the serenity of the 
Quiet Area.

• W. Donner & Napolean Chagnon (easement) -  by securing these 
easements, the City of Traverse City and City Light & Power will have



permanent access to the north end of the dam area. City Light & Power 
has expressed desire to construct an access road from the Haggard Oil & 
Gas Exploration Inc. well site, this is not recommended. Securing this 
easement will eliminate the need for such a road by City Light & Power.

• Edward & Jane Mueller property -  approximately 245 acres of property 
surrounding Spring Lake. The property is contiguous to Brown Bridge to 
the north and Rotary to the west. Partial acquisition of the south half of 
the property and lake will add considerably to the quiet recreational and 
educational opportunities that Brown Bridge has to offer. Development of 
this property could compromise the serenity of this portion of Brown 
Bridge. A conservation easement is a reasonable alternative if acquisition 
is not possible.

• Road Easement -  The proposed connection of Scharmen Road and 
Brown Bridge Road will require the upgrade of an existing county road 
as described in Section 3, part IV (C) of this report.

M. Endowment Fund & Memorial Gifts
Establish an Endowment Fund so individuals may leave a memorial gift to honor a 
friend or family member. Deposit all gifts into the Endowment Fund to be used for 
development and land acquisition of the Quiet Area unless the donor specifically 
requests that the funds be used for another purpose. All requests must be consistent 
with Quiet Area goals and have prior review by the Advisory Committee. Notify his 
or her family of the donation.

VIII. Monitoring Plan

Response is an important and major concept in all management plans because it 
indicates the short-term outcome of the management actions. Response of wildlife 
populations, habitats, and people should be the focus of evaluation to assess the 
success of the objectives. The evaluation process should be kept simple and 
inexpensive, but yet provide dependable information.

Evaluation provides the intelligence for fine-tuning or redirecting the management 
process. This is essential if the Quiet Areas goals and objectives are to be revised as 
new information is received. Evaluation is the integral feedback link that allows 
management to be an adaptive response process, therefore always keeping the plan 
opened and subject to change.

A. Human
To solicit input, hold public meetings when considering rule development.

The information generated by public meetings and written comment will help focus 
Brown Bridge’s future goals and objectives.



B. Wildlife
Encourage research to update species lists both aquatic and terrestrial.

Quiet Area personnel should keep a daily species count list to determine relative 
abundance’s of wildlife populations. The City can then utilize this information to 
help determine if harvest of certain animals is necessary (i.e. Canada Geese, 
raccoon, deer, etc..)

The City should also develop and implement yearly browse surveys to determine the 
impacts of deer populations on the vegetation. Browse surveys are time efficient and 
provide valuable management information.

The City should require trappers to record all animals trapped on the property with 
the caretaker. The information collected should include harvest location, species, 
sex, length, weight, and condition. In addition, an incisor should be extracted 
(important to extract the entire root) to potentially age the animal.

To keep track of fishing success and relative fish abundance, the City should 
develop a questionnaire to be placed at Buck’s Landing.

Wood or Box turtles, both “State Species of Special Concern” should be checked for 
marks and recorded. If no marks are found, they should be marked using a hack
saw blade for future identification.

C. Flora
Encourage research to update species lists both aquatic and terrestrial. 
Knowledgeable persons should be solicited to conduct orchid surveys and counts as 
deemed necessary by the Brown Bridge Advisory Committee.

Quiet Area personnel should know how to identify threatened or endangered plants 
that may occur on the property or that habitat exists for their presence but have not 
yet been documented (i.e. Monkey flower).



Figure 10

CRITICAL LAND that the City of Traverse City 
should secure through — chase or conservation easements.
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TRAVERSE COUNTY. MICHIGAN

SOIL LEGEND
The l i n t  c a p ita l l « t M  U  f U  (n it lo l o n t  of s o il nome.
A  second Capitol letter, A , B , Cg D4 E , F , shows tKe 
slope. Soi)r«nbolt wilhou* o slope Utt«f O N  tkose of 
rvtoriy level toili Of land typtt, bo# M « «  are (o» »oiit Of 
i«rvd types tHof Kov« o contkUfotU rong« in tlops. A  f Irvol 
number, 2 Of 3, in tK* lymbol tKgwt thot »hf soil is eroded 
or Mv«f«lv ercxWd.

SYMBOL NAHE
A e A  A lp e n o —E a s t L a k e  g ra v e lly  loam y sands, 0  fa  2  percent s lopes
A e B  A lp e n a —E as t L a k e  g ra v e lly  laam y sands, 2  *a  6  percent s lopes
A®C A lp e n o —E as t L a k e  g ra v e lly  loam y sands, 6  to  12 percent s lo p e*
A e O  A lp en o —E as t L o k e  g ra v e lly  loam y sands, 12 to  18 percent slopes
A e E  A lp e n a —E a s t L a k e  grave ll>  loam y sands, 25  to  35  percent s lopes
A s A  Aw G res—Sougatuck sands, 0  to 2  p ercen t s lop es
A s B  Aw G res—Sowgatuck sands, 2  to  6  percen t s lo p es

C n A  C ov e n try —N ew aygo  loam s, 0  to  2  percent s lo p es
C n B  C o v e n try —N e w  aygo loom s, 2  to  6  p ercen t s lop as
C n C  Coventry  —N e w ay g o  loam s, 6  to  12 parcan t s lop as
C o A  C r os w e 11 loam y sands, 0  to  2  percent s lo p as , overw ash
C o B  C r os w e ll loam y sands, 2  to  6  parcan t s lo p a s , overw asK
C p A  C r os we II  loom y sands, 0  to  2  parcan t s lopas
C p A 2  O o s w e ll  loom y sands, 0  to  2  parcant s lo p as , m oderately  eroded
C p B  O o  sw e ll loam y sands, 2  to  6  percen t s lop as
C p B 2  C ro s w e ll loam y sands, 2  to  6  percen t s lo p es , m oderately  eroded
C rA  C ro s w e ll—R ubicon sonds, 0  to  2  percent s lop es
C rA 2  C ro s w e ll—R ubicon sands, 0  to  2 percent s lo p es , m oderately  eroded
C rB  C ro s w e ll—R ubicon sonds, 2  to 6  percen t s lop es

E m A  E a s t L a k e —M a n e eIo n a  loom y sands, 0  to 2  percen t s lopes
E m B E o s t L o k e —M a nceiono  loom y sonds, 2  to  6  p ercen t s lopes
Em C E ost L o k e —M anceiono  loam y sands, 6  to  12 parcan t s lopes
E m C 2  E ost L o k e —M anceiono loom y sands, 6  to  12 percen t s lopes, m oderately  eroded
Em O  E ost L o k e —M anceiono  loom y sands, 12 to  18 percen t slopes
Em E E o st L a k e —M once Io na  loom y sonds, 18 to  25 percent slopes
E m E 2  E ost L a k e —M anceiono  loom y sands, 18 to  25  percent s lop es, m oderately  eroded
E m F  E o st L o k e  M anceiono  loam y sonds, 25  to  35 percent s lopes
E rA  E o stp o rt—Roscommon sands, 0  to  2  p e rce n t s lopes
E s  E dw ards muck
E * A  Em m et g ro v a lly  sondy loam , 0  to  2 p e rce n t s lop es
E kB  Emmet g ra v e lly  sandy loam , 2  to  6  p e rce n t s lopes
E * C  Emmet g ra v e lly  sondy loom , 6  to  12 percen t s lop es
E x D  Emmet g ra v e lly  sandy loom , 12 to  18 pe rce n t s lopes
E * D 2  Emmet g ro vo lty  sandy loom , 12 to  18 pe rce n t s lop es , m oderately  eroded
E * E  Emmet g ra v e lly  sandy looa«, 18 to  2 5  pe rce n t slopes
Em E2 Emmet g ra v e lly  sandy loam , 18 to  25  p arcan t s lo p es , m oderately  eroded
E k F Emmet g ra v e lly  sandy loom , 25 to  4 5  p ercen t s lopas
E * F 2  Emmet g ra v e lly  sandy loam , 25  to  4 5  p ercen t s lo p as , m oderately  eroded
E y A  Emmet sandy loom , 0  to  2  percen t s lop es
E y B  Emmet sandy loom , 2  to  6  percen t s lo p es
E y B 2  Emmet sondy loam , 2  to  6  percent s lo p a s , m oderately  eroded
E y C  Emmet sondy loom , 6  to  12 parcant s lo p es
E y C 2  Emmet sondy looet, 6  to  12 percent s lo p a s , m oderately  eroded
E y O  Emmet sandy loom , 12 to  18 percen t s lop es
E y 0 2  Emmet sandy loam , 12 to  18 percen t s lo p a s , modera te ly  eroded
E y E  Emmet sandy loom, 18 to  25  parcan t s lo p es
E y E 2  Emmet sondy loom , 18 to  25  percent s lo p as , m oderate I y eroded
E y E 3  Emmet sandy loom , 18 to  2 5  percen t s lo p es , s e v e re ly  eroded
E y F  Emm St sondy loom , 25  to  4 5  percent s lop as
E y F 2  Emmet sandy loom , 25  to  4 5  percen t s lo p es , m oderately  eroded
E y F 3  Emmet sandy loam , 25  to  4 5  p ercen t s lo p es , s e v ere ly  eroded

Fm  Fresh  w a te r  m arsh

Of A  G lo d w in —R ic h te r  g ra v e lly  sondy loom s, 0  to  2  percent s lopes
G rB  G lad w in —R ic h te r  g ro v e lly  sondy loom s, 2  to  6  percen t s lopes
G r(. G la d w in —R ic h te r  g ra v e lly  sandy loom s, 6  to  12 percent s lopes
G«E G ra v e lly  lan d , mcxWrttfely s teep
G s F  G rav e lly  lan d , s teep
G t G rovel p its
G uB  G ray lin g  sond, 0  to  6  percen t s lop as
G w  G reenw ood peat
G hA  G uelph—N e s to r loam s, 0  to  2  perce n t s lop es
G * B  G uelph—N e sto r loom s, 2  to  6  pe rce n t s lo p es
G * B 2  G u elp h —N e s te r  loom s, 2  to  6  p e rce n t s lo p e s , m oderately  eroded
G » C 2  G uelph—N e s te r loom s, 6  to  12 p ercen t s lo p es , m odsrately  eroded
G « D  G u elp h —N e s te r  loom s, 12 to  18 parcan t s lop es
G * D ;  G u elp h —N e sto r loom s, 12 to  18 p arcan t s lo p es , m oderately  eroded
G x E 2  G uelph—N e s te r  loam s, 18 to  2 5  pe rce n t s lo p es , m oderately  eroded
G k F 2  G u elp h —N e s te r  loom s, 25  to  35  p arcan t s lop es , m oderately  eroded
Gy G u llie d  lan d

H o  Houghton muck

lo A  In g o lls —A lp e n a  g ra v e lly  loom y ean d s , 0  to  2  percen t s lopes
lo B  In g a lls —A lp e n a  g ra v e lly  loam y sonds, 2 to 6  parcan t s lopas
• IB  Iosco loam y sand, 2  to  6  percen t s lop es
IIC  Iosco  loom y sond, 6  to  12 percent s lo p es
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SYMBOL
M m C
M m C 2
M m DMnD2
M m EM™E2
M m F
M o A
M o B
M o B 2
M oC
M o C 2
M o D
M o D 2
Mo E
M o E 2
M o F
MoF2
R c A  

R c B  
R h A  

R h B  
R p A  
R r A  

R rB  

R rC  

R *
R t
R y
R v
R w A

R w A 2
R w B

R ~ B 2
R * C
R ~ C 2
R w D

R w D 2
R w E

R w E 2
R w F

R w F 2
R x B
R x C
R x D

SrB

T o  
T m  

T n  

T o  
T o  
T r

U b A
U b B
U b C
U b C 2
U b D
U b E
U b F
U ni A
U m R
U m C
U m D
U n A
U n B
U n C
U n D
U n D 2
U n E
U n E 2
U n F

U n F 2

W dC
W dD

NAME
M e n o m in e e -M c B r id e  c o m p le x , 6  to  12 p e rc e n t  s lo p e *
M e n o m m e e -M c  B r id e  c o m p le x , 6  to  12 p e rc e n t  s lo p e s , m o d e ra te ly  e ro d e d  
M tn o m in » * * M c  B r id e  c o m p le x , 12 to  IQ  p e r c m i  s lo p e *
M * n o m m e e -M c  B r id e  c o m p le x , 12  to  18 p e rc e n t  s lo p e * ,  m o d e ra te ly  e ro d e d  
M e o o m in e e -M c  B r id e  c o m p le x , 18 to  2 5  p e rc e n t  s lo p e s
M e n o m ln e e -M c B r id e  c o m p le x , 18 to  2 5  p e rc e n t  s lo p e s , m o d e ra te ly  e ro d e d  
M e n o m in e e -M c  B r id e  c o m p le x , 2 5  to  4 5  p e rc e n t  s lo p e s  
M o n tc a lm -K a lk a s k o  lo a m y  s e n d s , 0  to  2  p e rc e n t  s lo p e *
M o n t c o lm -K o lk o s k a  lo a m y  s o n d s , 2  to  6  p e rc e n t  s lo p e *
M o n tc a lm -K o lk a s W a  lo a m y  s o n d s , 2  to  6  p e rc e n t  s lo p e s , m o d e ra te ly  e ro d e d  
M o n tc o lm -K o lk o s k a  lo o m y  s a n d s , 6  to  12 p c rc e n t  s lo p e s
M o n t c a lm -K a lk o s k o  lo o m y  s a n d s , 6  to  12 p e r c e n t  s lo p e s , m o d e ra te ly  e ro d e d  

M o n tc a lm -K a lk a s k a  lo a m y  s o n d s , 12 to  18 p e rc e n t  s lo p e s
M o n tc o lm -K a lk a s W a  lo o m y  s o n d s , 12 to  18 p e rc e n t  s lo p e s , m o d e ra te ly  e ro d e d  

M o n tc o lm -K o lk o s k a  lo o m y  s o n d s , 18 to  2 5  p e r c e n t  s lo p e s
M o n t c a lm - K a lk a s k a  lo o m y  s o n d s , 18 to  2 5  p e rc e n t  s lo p e s , m o d e ra te ly  e ro d e d  

M o n tc o lm » K a lk o s k a  lo o m y  s o n d s , 2 5  to  4 5  p e rc e n t  s lo p e s
M o n tc a lm > K a lk o s k a  lo a m y  s a n d s , 2 5  to  4 5  p e r c e n t  s lo p e s , m o d e ro te ly  e ro d e d

R ic h te r  lo o m s , 0  to  2  p e r c e n t  s lo p e s ,  o v e rw o s h  
R ic h te r  lo o m s , 2  to  6  p e r c e n t  s lo p e s , o v e rw a s h  
R ic h te r  lo o m s , 0  to  2  p e r c e n t  s lo p e s  
R ic h te r  lo o m s , 2 to  6  p e rc e n t  s lo p e s
R ic h te r ,  T o n k e y , o n d  P in c o n n in g  lo o m s , 0  to  2  p e rc e n t  s lo p e s , o v e rw o s h  
R ic h te r ,  T o n k e y , o nd  P in c o n n in g  lo o m s , 0  to  2  p e rc e n t  s lo p e s  

R ic h te r ,  T o n k e y , o n d  P in c o n n in g  lo o m s , 2  to  6  p e rc e n t  s lo p e s  

R ic h te r ,  T o n k e y , a n d  P in c o n n in g  lo o m s , 6  to  12 p e rc e n t  s lo p e s  

R i f le  p e a f
R o s c o m m o n  m u c k y  lo o m y  s a n d , o v e rw a s h  

R o s c o m m o n  m u c k y  lo o m y  s a n d  
R o s c o m m o n  so n d
R u b ic o n  s o n d , 0  to  2  p e r c e n t  s lo p e s
R u b ic o n  so n d , 0  to  2  p e r c e n t  s lo p e s ,  m o d e ra te ly  e ro d e d  
R u b ic o n  so n d , 2  to  6  p e r c e n t  s lo p e s ,
R u b i c o n  s o n d , 2  to  6  p e r c e n t  s lo p e s , m o d e ra te ly  e ro d e d  
R u b i c o n  s a n d , 6  to  1 2  p e r c e n t  s lo p e s
R u b i c o n  s o n d , 6  to  1 2  p e r c e n t  s lo p e s , m o d e ra te ly  e ro d e d  
R u b i c o n  s o n d , 1 2  to  1 8  p e r c e n t  s lo p e s
R u b ic o n  s o n d , 12  to  18 p e r c e n t  s lo p e s ,  m o d e ra te ly  e ro d e d  

R u b ic o n  s a n d , 18 to  2 5  p e r c e n t  s lo p e s  
R u b ic o n  s a n d , 18 to  2 5  p e r c e n t  s lo p e s ,  m o d e ra te ly  e ro d e d  
R u b ic o n  s a n d , 2 5  to  4 5  p e r c e n t  s lo p e s
R u b ic o n  s o n d , 2 5  to  4 5  p e r c e n t  s lo p e s , m o d e ro te ty  e ro d e d  
R u b lc o n « M e n o m in e e  lo o m y  s o n d s , 2  to  6  p e r c e n t  s lo p e s  

R u b ic o rv » M e n o m in e e  lo a m y  s o n d s , 6  to  12 p e r c e n t  s lo p e s  
R u b ic o n -M e n o m in e e  lo a m y  s o n d s , 12 to  18 p e r c e n t  s lo p e s

S a n l lo c * R lc h te r  lo a m s , 0  to  6  p e r c e n t  s lo p e s

T o w a s -R o s c o m m o n  c o m p le x  

T o n k e y  m u c k y  s a n d y  lo a m  

T o n k e y  s o n d y  lo o m , o v e rw a s h  
T o n k e y  s o n d y  lo a m
T o n k e y H e t t in g e r - P ic k f o r d  lo o m s , o v e rw o s h  

T o n k e y  H e t t in g e r - P ic k f o r d  lo a m s

U b ly  s a n d y  lo o m , 0  to  2  p e r c e n t  s lo p e s  
U b ly  s o n d y  lo o m , 2  to  6  p e rc e n t  s lo p e s  
U b ly  s o n d y  lo o m , 6  to  12 p e rc e n t  s lo p e s
U b ly  s o n d y  lo o m , 6  to  12  p e r c e n t  s lo p e s , m o d e ra te ly  e ro d e d
U b ly  s a n d y  lo o m , 1 2  »o 18 p e r c e n t  s lo p e s
U b ly  s o n d y  lo o m , 18 to  2 5  p e r c e n t  s lo p e s
U b ly  s a n d y  lo o m , 2 5  to  3 5  p e r c e n t  s lo p e s
U b ly - M c B r id e  s o n d y  lo o m s , 0  to  2  p e rc e n t  s lo p e s
U b ly - M c B r id e  s a n d y  lo o m s , 2  to  6  p e rc e n t  s lo p e *
U b ly M c B r id e  s o n d y  lo o m s , 6  to  12 p e rc e n t  s lo p e s  
U b ly M c B r i d e  s o n d y  lo o m s , 12  to  18 p e rc e n t  s lo p e s  
U b i y N e s t e r  c o m p le x , 0  to  2  p e r c e n t  s lo p e s  
U b t y N e s f e r  c o m p le x , 2  to  6  p e rc o n t  s lo p e s  
U b i y N e s t e r  c o m p le x , 6  to  1 2  p e r c e n t  s lo p e s  

U b i y N e s t e r  c o m p le x , 12 to  18 p e r c e n t  s lo p e s
U b i y N e s t e r  c o m p le x , 1 2  to  18 p e r c e n t  s lo p e s , m o d e ra te ly  e ro d e d  
U b i y N e s t e r  c o m p le x , 18 »o 2 5  p e r c e n t  s lo p e s
U b i y N e s t e r  c o m p le x , 18 to  2 5  p e r c e n t  s lo p e s , m o d e ra te ly  e ro d e d  
U b i y N e s t e r  c o m p le x , 2 5  to  3 5  p e r c e n t  s lo p e s
U b i y N e s t e r  c o m p le x , 2 5  to  3 5  p e rc e n t  s lo p e s , m o d o ro te ly  e ro d e d

W in d  e ro d e d  lo n d , s lo p in g
W in d  e ro d e d  lo n d , s tro n g ly  s lo p in g

Soil mop co n stru cted  1963 by C ortogrophlc D iv is io n ,  
Soil C o n s e rva tio n  S erv ice , US D  A , from  1952 oe rio l 
photographs. C o n tro lle d  m osoic based on M lc h lg o n  
plane co o rd in ate  system , c e n tra l zone, tra n s ve rse  
M ercator p ro je c tio n . 1927 N orth  A m erican  datum .
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APPENDIX "B"

PLANT SPECIES LIST





SITE! 
CO t 
DATE: 
BY: 
NAME:

83
98

4.54
3.85

41.38
38.08

1.7
1.9

AVG:

CofC
3

1

5
0

5

4
3
5
6 
5 
8
5
4

BROWN BRIDGE QUIET AREA: UPLANDS
GRAND TRAVERSE
REVISED MARCH, 1992
GARY A. REESE
MIDWEST BIOSURVEYS
NATIVE TAXA 

W/Adventives 
NATIVE QUALITY 

W/Adventives 
NATIVE INDEX 

W/Adventives 
NATIVE WETNESS 

W/Adventives 
FAC. UPLAND ( + )

COMMON NAME 
Firf Balsam

SCIENTIFIC NAME CofW WETNESS
Abies balsamea -3 FACW
Common in Mesic Northern Forest 
In Dry-Mesic Northern Forest
Acer rubrum 0 FAC Maple, Red
In Dry Northern Forest and abundant in Dry-Mesic Northern Forest 
Acer saccharum 3 FACU Maple, Sugar
Dominant in Mesic Northern Forest and Dry-Mesic Northern Forest 
AGROPYRON REPENS 3 FACU Quack Grass
Reese 2745 (7-5-91 #1-53) Occasional in Mesic Northern Forest 
Agrostis perennano 1 FAC- Autumn or Upland Bent
Reese 2785 (7-18/19-91 #12) Localized occasional in Mesic Northern Forest 
Agrostis sp.
Reese 2799 (5-30-91 #3) Common in Dry-Mesic Northern Forest 
Amelanchier arborea 3 FACU Serviceberry
In Mesic Northern Forest and dominant in Dry-Mesic Northern Forest
Antennaria plantaginifolia 
Rare in Dry-Mesic Northern Forest 
Aguilegia canadensis 
Occasional in Meaic Northern Forest 
Arabia druiranondii
Rare in Dry-Mesic Northern Forest 
Aralia nudicaulis 
Local in Mesic Northern Forest 
Aralia racemosa \
In Mesic Northern Forest 
Arisaema triphyllum 
Aster macrophyllufl

UPL
FAC-

3 FACU
FACU
UPL

-2
5

FACW-
UPL

Pussy Toes 
Columbine, Wild 
Cress, Rock 
Sarsaparilla, Wild 
Spikenard
Jack-in-the-pulpit, Swamp 
Aster

In Mesic Northern Forest and locally common to abundant in Dry-Mesic Northern Forest



Aster sp.
Reese 2610 (8-19-91 #3) Occasional in old field 
Ree&e 2611 (8-20-91 #5) Roadside 
BERTEROA INCANA 5 UPL
Locally weedy in Dry-Mesic Northern Forest 
Betula papyrifera 2 FACU+

Alyasum, Hoary 
Birch, Paper

Fern, Rattlesnake 
Brome, Smooth

Common in Mesic Northern Forest 
Botrychium virginiantim 3 FACU
In Mesic Northern Forest
BROMUS INERMIS 5 UPL
Reese 2763 (7-18/19-91 §27) Mesic Northern Forest
Carex pensylvanica 5 UPL Sedge, Pennsylvania
In Dry Northern rorest and dominant in Dry-Mesic Northern Forest 
Reese 2778 (7-18/19-91 #5) Dominant in Mesic Northern Forest 
Reese 2802 (5-30-91 #17) Localized rare in Dry-Mesic Northern Forest

FAC Hornbeam

upl

Knapweed, Spotted 
Redbud
Prince's Pine

Carpinus carolinlana 0
Dominant in Dry-Mesic Northern Forest 
CENTAUREA MACULOSA 5 UPL
Locally weedy in Dry-Mesic Northern Forest 
Cercis canadensis 3 FACU
In Mesic Northern Forest 
Chimaphila umbellata 5
Rare in Dry-Mesic Northern Forest 
Circaea alpina -3 FACW Nightshade, small Enchanter's
Occasional (7) in Mesic Northern Forest
Comptonia peregrina 5 UPL Sweetfern
In Dry Northern Forest
Coptis trifoliata groenlandica -3 FACW Goldthread
Reese 2780 £ 2781 (7-18/19-91 #7) Local in Mesic Northern Forest
Corallorhiza maculata 4 FACU- Coral-root, Spotted
Rare in Mesic Northern Forest and localized occasional in Dry-Mesic Northern Forest
Corallorhiza striata 4 FACU- Coral-root, striped
Rare in Mesic Northern Forest
Cypripedium acaule -3 FACW Moccasin Flower
In Mesic Northern Forest and rare(?) in Dry-Mesic Northern Forest 
Cystopteris bulbifera -2 FACW- Fern, Bulblet
In Mesic Northern Forest and Dry-Mesic Northern Forest 
d a c t y l i s GLOMERATA 3 FACU Orchard Grass
Weedy in Mesic Northern Forest and localized occasional in Dry-Mesic Northern Forest
Danthonia spicata 5 UPL Poverty Grass
Reese 2809 (5-30-91) Dominant in Mesic Northern Forest
DAUCUS CAROTA 5 UPL Carrot, Wild
Weedy in Mesic Northern Forest
EPIPACTIS HELLEBORINE 5 UPL Helleborine
Reese 2625 (7-18/19-91 #43) Rare in Mesic Northern Forest



0 Equisetum arvense 0 FAC Horsetail, Field
10 Equisetum palustre -3 FACW Horsetail, Marsh

Reese #2811 (5-30-91 #135) Mesic Northern Forest
5 Equisetum sylvaticum -3 FACW Horsetail, Wood 

Reese 2777 (7-18/19-91 #4) Locally abundant in Mesic Northern Forest
6 Fagus grandifolia 3 FACU Beech 

Rare to locally dominant in Mesic Northern Forest
2 Fragaria virginiana 1 FAC- strawberry, Virginia

In Mesic Northern Forest and rare in Dry-Mesic Northern Forest 
5 Fraxinus americana 3 FACU Ash, White

in Mesic Northern Forest 
5 Gaultheria procumbens 3 FACU Teaberry

In Mesic Northern Forest and localized occasional to common in Dry-Mesic Northern Forest 
in Dry Northern Forest7 Gaylussacia baccata 3 FACU Huckleberry, Black 
common in Dry-Mesic Northern Forest
In Dry Northern Forest 
Glyceria (striata?)
In Mesic Northern Forest

7 Goodyera pubescens 0 FAC Rattlesnake-plantain
Reese 2779 (7-18/19-91 #6) Rare in Mesic Northern Forest

5 Hamamelis virginiana 3 FACU Witch-hazel
Local in Mesic Northern Forest and locally common in Dry-Mesic Northern Forest

6 Hepatica americana 5 UPL Hepatica 
in Mesic Northern Forest

0 HYPERICUM PERFORATUM 5 UPL St. John's-wort, Common
weedy and local in Dry-Mesic Northern Forest

4 Krigia virginica 5 UPL Dandelion, Dwarf 
Rare in Mesic Northern Forest

5 Lonicera canadensis 3 FACU Honeysuckle, American Fly 
In Dry-Mesic Northern Forest
Common in Mesic Northern Forest

4 Lycopodium clavatum 0 FAC Clubmoss, staghorn 
In Mesic Northern ForestReese 2738 (5-30-91 #125) Locally common in Mesic Northern Forest

5 Lycopodium complanatum 2 FACU+ Running-pine, Northern 
occasional in Dry Northern Forest
Reese 2648 (5-30-91 #13) Localized rare to occasional in Dry-Mesic Northern Forest 
Reese 2775 (7-18/19-91 #22) Occasional in Dry-Mesic Northern Forest

5 Lycopodium obscurum 3 FACU Ground-pine, Flat-branched 
Reese 2739 (5-30-91 #129) Occasional in Mesic Northern Forest

4 Maianthemum canadense 0 FAC wild-lily-of-the-valley
Common in Mesic Northern Forest and Dry-Mesic Northern Forest

6 Melampyrum lineare 1 FAC- Cow wheat 
In Dry Northern Forest



0 MELILOTUS ALBA 3 FACU Sweet Clover, White
Weedy in Mesic Northern Forest and locally weedy in Dry-Mesic Northern Forest 

0 MELILOTUS OFFICINALIS 3 FACU Sweet Clover, Yellow
Locally weedy in Dry-Mesic Northern Forest 

3 Mentha arvensis -3 FACW Mint, Wild
0 MENTHA X PIPERITA -5 OBL Peppermint

Reese 2784 (7-18/19-91 #11) Occasional in Mesic Northern Forest 
5 Mitchella repens 2 FACU+ Berry, Partridge

In Dry-Mesic Northern Forest and occasional in Mesic Northern Forest
5 Monotropa uniflora 3 FACU Indian Pipe 

Rare in Dry-Mesic Northern Forest
2 Onoclea sensibilis -3 FACW Fern, Sensitive 

In Mesic Northern Forest
6 oryzopsis asperifolia 5 UPL Rice-grass 

Reese 2737 (5-30-91 #119) Dominant in Mesic Northern Forest 
Reese 2801 (5-30-91 #9) Rare in Dry-Mesic Northern Forest

8 oryzopsis racemosa 5 UPL Rice-grass
Reese 2776 (7-18/19-91 #2) common in Dry-Mesic Northern Forest

5 Ostrya virginiana 4 FACU- ironwood
Occasional in Mesic Northern Forest

3 Panicum clandestinum -3 FACW Panic Grass 
Reese 2774 (7-18/19-91 #21) Rare in Dry-Mesic Northern Forest 
Panicum sp.
Reese 2615 (5-30-91 #27) Locally rare in Mesic Northern Forest

5 Parthenocissus quinquefolia 1 FAC- Creeper, Virginia
In Mesic Northern Forest 

10 Pedicularis canadensis 2 FACU+ Betony, Wood
In Dry-Mesic Northern Forest and locally abundant in Mesic Northern Forest 

0 PHLEUM PRATENSE 3 FACU Timothy
Weedy in Mesic Northern Forest

3 Picea glauca 3 FACU Spruce, White
In Mesic Northern Forest and in Dry-Mesic Northern Forest

5 Pinus banksiana 3 facu Pine, Jack
Dominant in Dry Northern Forest and localized occasional in Dry-Mesic Northern Forest

6 Pinus resinosa 3 FACU Pine, Red
Locally common in Mesic Northern Forest and dominant in Dry-Mesic Northern Forest 
In Dry Northern Forest

3 Pinus strobus 3 FACU Pine, White 
Dominant in Mesic Northern Forest and Dry-Mesic Northern Forest 
In Dry Northern Forest0 POA PRATENSIS 1 FAC- Bluegrass, Kentucky
Locally common in Mesic Northern Forest

4 Populus grandidentata 3 FACU Aspen, Largetooth 
In Dry-Mesic Northern Forest and abundant in Mesic Northern Forest 
In Dry Northern Forest



Populus tremuloides 0 FAC Aspen, Quaking
Occasional to Dominant in Mesic Northern Forest and common in Dry-Mesic Northern Forest 
Prenanthes alba 3 FACU Lettuce, White
Reese 2746 (7-5-91 #1-55) Rare in Mesic Northern Forest 
PRUNELLA VULGARIS 0 FAC Heal-all
Reese 2764 (7-18/19-91 #28) Mesic Northern Forest

4 Primus serotina FACU cherry, wild Blackr  a u i j u d  o o i . w u i . w u  -  -  “  ------ ------ “ i  r -------------- —

In Mesic Northern Forest and common in Dry-Mesic Northern Forest
FAC-
FACU

Cherry, Choke 
Fern, Bracken

Prunus virginiana 
Common in Mesic Northern Forest
Pteridium aquilinum - ---  ----, -------
Dominant in Mesic Northern Forest and Dry-Mesic Northern Forest 
In Dry Northern Forest
Quercus alba 3 FACU
Dominant in Dry-Mesic Northern Forest 
Quercus rubra 3 FACU
Occasional in Mesic Northern Forest 
Quercus velutina 5 UPL
Common to abundant in Dry-Mesic Northern Forest 
in Dry Northern Forest

Oak, White 
Oak, Red 
Oak, Black

Rubus allegheniensis 
Local in Mesic Northern Forest 
Rudbeckia hirta 
in Mesic Northern Forest 
Scirpus atrovirens 
Reese 2765 (7-18/19-91 #29) 
Smilacina racemosa

FACU+
FACU

-5 OBL 
Mesic Northern Forest 

3 FACU

Blackberry, Common 
Black-eyed Susan 
Bulrush, Green 
Spikenard, Falsesmuacina racemosa  ̂ ~, -----Occasional to rare in Mesic Northern Forest and common in Dry-Mesic Northern Forest_1 1 a M 4 nl/* 1solidago rugosa 

Streptopua roaeus
-1 FAC+ Golden-rod, Wrinkled
0 FAC Twisted-stalkO LlOULUpUD iuoouo - --- -------Common in Mesic Northern Forest and Dry-Mesic Northern Forest

Thuja occidentalis 
in Mesic Northern Forest 
Tilia americana 
In Mesic Northern Forest 
Toxicodendron radicans 
Local in Mesic Northern Forest 
Trientalis borealis

-3 FACW Cedar, Northern White
3 FACU Basswood

-1 FAC+ Ivy, Poison
-1 FAC+ Starflower, AmericanTrientaiiB Doreana —• ------ —Common in Mesic Northern Forest and localized occasional in Dry-Mesic Northern Forest _____ ______ __  o FACU4* /mva*• d a/4Clover, RedTRIFOLIUM PRATENSEReese #2761 (7-18/19-91 #25) Weedy in Mesic Northern Forest 

Tsuga canadensis ’■ 3 FACU Hemlock, Eastern
occasional in Mesic Northern Forest
Ulmus rubra 0 FAC Elm» Slippery
In Mesic Northern Forest



Vaccinium angustifolium 3 FACU Blueberry, Lowbush
Dominant in Mesic Northern Forest 
In Dry Northern ForestReese 2800 (5-30—91 15) Dominant in Dry-Mesic Northern Forest 
Vaccinium (caespitosum?)
viburniHn°acerifoliumflt 5 UPL Viburnum, Mapleleaf

S 3 . 1 .  2 2 E 2 S 1” "orth " n F° ” ! t  *
“ S I  tiparia_30-91 '133> L°°*UZ,d % “ U S -  G r S p T ^ e r - b a n k
Reese 2762 (7-18/19-91 #26) Mesic Northern Forest
undetermined specimens t .Reese 2614 (5-30-91 #21) Rare in Mesic Northern Forest



SITE:
CO:
DATE:
BY:
NAME:

154
162

4.64
4.41

57.54
56.10

- 2.2
- 2.1

AVG:

CofC
3
1

5

6

5

5
3

5
3
5

BROWN BRIDGE QUIET AREA: WETLANDS 
GRAND TRAVERSE, MICHIGAN 
REVISED MARCH, 1992 
GARY REESE 
MIDWEST BIOSURVEYS
NATIVE TAXA 

W/Adventives 
NATIVE QUALITY 

W/Adventives 
NATIVE INDEX 

W/Adventives 
NATIVE WETNESS 

W/Adventives 
FAC. WETLAND (-)

SCIENTIFIC NAME 
Abies balsamea

CofW
-3

WETNESS
FACW

Occasional to common in Hardwood-Conifer Swamp 
Acer rubrum 0 FAC
Occasional to common in Hardwood-Conifer Swamp 
Acer saccharum 3 FACU
Occasional in Hardwood-Conifer Swamp 
Actaea sp.
Rare in Hardwood-Conifer Swamp 
Adiantum pedatum 1 FAC-
Occasional in Hardwood-Conifer Swamp 
Reese 2705 (8-20-91 #30)
Agrostis perennans 1 FAC-
Reese 2767 (7-18/19-91 #14) Localized occasional Hardwood-Conifer Swamp

COMMON NAME 
Fir, Balsam
Maple, Red
Maple, Sugar
Baneberry
Fern, Maiden-hair

Autumn or Upland Bent
Agrostis sp.
Reese 2644 (7-5-91 #1-45) Rare on riverside 
Alnus rugosa -5 OBL
Common to dominant in Hardwood-Conifer Swamp 
Anaphalis margaritacea 5 upl
Reese 2699 (8-20-91 #13)
Anemone (quinquefolia?)
Occasional in Hardwood-Conifer Swamp 
Aguilegia canadensis
Occasional in Hardwood-Conifer Swamp 
Arabis (glabra?)Reese 2743 (7-5-91 #1-9) Rare along Boardman River 
Aralia nudicaulis 3 FACU
Rare to occasional in Hardwood-Conifer Swamp

FAC-
UPL

Bent Grass 
Alder, Speckled 
Pearly Everlasting

Columbine, Wild 
Mustard, Tower 
sarsaparilla, Wild



Arisaema triphyllum -2 FACW- Jack-in-the-pulpit, swamp
Occasional in Hardwood-Conifer Swamp
Asclepias incarnate -5 OBL Milkweed, Swamp
common in Hardwood-Conifer swamp
Reese 2637 (8-19-91 #56) Localized occasional in Hardwood-Conifer Swamp
Aster lateriflorus -2 FACW- Aster, Calico
Reese 2661 (9-16-91 #23) Occasional in Hardwood-Conifer Swamp
Reese 2707 (8-20-91 #33) Occasional in Hardwood-Conifer Swamp
Aster (novae-angliae?) -3 FACW Aster, New England
Reese 2674 (9-16-1991 #9) Occasional in Hardwood-Conifer Swamp
Aster sp.
Reese 2629 (9-16-91 #10) Occasional in Hardwood-Conifer Swamp 
Reese #2631 (9-16-91 #26) Rare in Hardwood-Conifer Swamp 
Athyrium filix-femina 0 FAC Fern, Lady
Common in Hardwood-Conifer Swamp
Betula papyrifera 2 FACU+ Birch, Paper
Common to dominant in Hardwood-Conifer Swamp
Reese 2725 (5-30-91 #72) Rare in Hardwood-Conifer Swamp
Bidens cernua -5 OBL Beggar-ticks, Nodding
Reese 2658 (9-16-91 #29) Locally common in Hardwood-Conifer Swamp 
Reese 2663 (9-16-91 #21) Locally occasional in Hardwood-Conifer Swamp 
Reese 2675 (9-16-91 #8) occasional in Hardwood-Conifer Swamp 
Reese 2755 (8-19-91 #48) Occasional in Hardwood-Conifer Swamp

1 Bidens frondosa -3 FACW Beggar-ticks, Devil's
Reese 2706 (8-20-91 #31) Localized occasional in springs in Hardwood-Conifer Swamp

-5 OBL Nettle, False

10

Boehmeria cylindrica 
Rare in Hardwood-Conifer Swamp 
BRASSICA KABER PINNATIFIDA 5 UPL
Reese 2805 (5-30-91 #97) Hardwood-Conifer Swamp 
Bromus kalmii 0 FAC
Reese 2620 (7-18/19-91 #38) Hardwood-Conifer Swamp 
Reese 2751 (8-19-91 #57) Occasional in Hardwood-Conifer Swamp 
Calamagrostis canadensis -5 OBL
Locally dominant in Hardwood-Conifer swamp 
Caltha palustris -5 OBL
Locally common in Hardwood-Conifer Swamp 
Campanula aparinoides -5 OBL
Rare to occasional in Hardwood-Conifer swamp
carex bebbii -5 OBL Sedge, Bebb's
Reese 2770 (7-18/19-91 #17) Localized occasional in Hardwood-Conifer swamp
Carex brunnescens -3 FACW Sedge, Brownish
Reese 2788 (5-30-91 #76) Locally common in Hardwood-Conifer swamp
Carex comosa -5 OBL Sedge, BriBtly
Reese 2671 (9-16-91) Occasional in Hardwood-Conifer swamp
Carex disperma ~5 °bl sedge, Soft-leaf
Reese 2803 (5-30-91 #87) Hardwood-Conifer Swamp

Charlock 
Brome, Kalm's 
ifer Swamp
Reedgrass, Blue-joint 
Marsh-marigold 
Bellflower, Marsh



4 Carex flava -5 OBL Sedge, Yellow
Reese 2667 (9-16-91 #17) Dominant in Northern Wet Meadow 
Reese 2690 (7-5-91 #1-51) Rare (?) in Northern Wet Meadow

4 Carex gracillima 3 FACU sedge, Graceful
Reese 2717 (5-30-91 #45)
Reese 2719 (5-30-91 #55)

2 Carex hystericina -5 OBL Sedge, Porcupine 
Reese 2657 (9-16-91 #30) Localized occasional in Hardwood-Conifer Swamp

3 Carex intumescens -4 FACW+ Sedge, Bladder 
Common in Hardwood-Conifer Swamp
Reese 2756 (8-20-91 #44) Occasional in seeps in Hardwood-Conifer Swamp

6 Carex lacustris -5 OBL Sedge, Lakebank
Reese 2639 (7-5-1991 #49) Occasional (?) in Wet Meadow 
Reese 2722 (5-30-91 #63)

10 Carex prasina -5 OBL Sedge, Drooping
Reese 2786 (7-18/19-91 #13) Rare to occasional in Hardwood-Conifer Swamp

3 Carex retrorsa -5 OBL Sedge, Retrose 
Reese 2782 (7-18/19-91 #9) Hardwood-Conifer Swamp

10 carex sterilis -5 OBL Sedge, Dioecious
Reese #2804 (5-30-91 #96) Locally common in Hardwood-Conifer Swamp

1 Carex stipata -5 OBL Sedge
Reese 2686 (7-5-91 #1-35)
Reese 2718 (5-30-91 #49)
Reese 2783 (7-18/19-91 #10) Hardwood-Conifer Swamp

4 carex stricta -5 OBL Sedge, Uptight
9 Carex trisperma _5 OBL Sedge, Three-seed

Reese 2796 (8-20-91 #17) Locally abundant in Hardwood-Conifer Swamp 
Carex sp.Reese 2595 (8-2 0-91 #4 5) Occasional in seeps in Hardwood-Conifer Swamp 
Reese 2598 (8-19-91 #50) Occasional in Hardwood-Conifer Swamp 
Reese 2602 (5-30-91 #106) Locally abundant in Hardwood-Conifer swamp 
Reese 2607 (7-5-1991 #1-69)
Reese 2608 (7-5-1991 #1-63) Shrub Thicket 
Reese 2616 (5-30-91 #67) Hardwood-Conifer Swamp 
Reese 2619 (7-18/19-91 #37) Hardwood-Conifer Swamp 
Reese 2622 (7-18/19-91 #40 Hardwood-Conifer Swamp 
Reese 2638 (7-5-91 #1-57) Dominant (?) in Wet Meadow 
Reese 2642 (7-5-1991 #1-33) Rare (?) in Wet Meadow 
Reese 2643 (7-5-1991 #1-41) Occasional in Wet Meadow 
Reese 2646 (7-5-91 #1-11)6 carpinus caroliniana 0 FAC Hornbeam 
Reese 2726 (5-31-91 #80)7 chelone glabra -5 OBL Turtlehead, White 
Rare in Hardwood-Conifer Swamp



-3 FACW Snowberry, Creeping
3 FACU Teaberry

Geranium
-5 OBL Grass, Canada Manna
Swamp
— 5 OBL Grass, Fowl Manna

8 Gaultheria hispidula
Reese 2701 (8-20-91 #19)

5 Gaultheria procumbens 
Geranium (robertianum?)
Rare in Hardwood-Conifer Swamp 

8 Glyceria canadensis
Locally abundant in Hardwood-Conif

4 Glyceria striata 
Reese 2592 (7-18/19-91 #33)
Reese 2728 (5-30-91 #83) In Hardwood-Conifer Swamp 
Reese 2747 (8-20-91 #26) Rare Hardwood-Conifer Swamp

5 Gymnocarpium dryopteris 0 FAC Fern, Oak 
Reese 2693 (8-20-91 #12) Occasional in Hardwood-Conifer Swamp 
Reese 2733 (5-30-91 #102) Abundant in Hardwood-Conifer Swamp 
Reese 2769 (7-18/19-91 #16) Rare in Hardwood-Conifer Swamp

4 Hypericum majus -3 FACW St. John’s-wort 
Reese 2748 (8-20-91 #16) Rare in Hardwood-Conifer Swamp 
Hypericum sp.
Reese 2632 (9-16-91 #28) Rare in Hardwood-Conifer Swamp

2 Impatiens capensis -3 FACW Touch-me-not, Spotted
occasional in Hardwood-Conifer Swamp
Reese 2708 (8-20-91 #37) occasional in Hardwood-Conifer Swamp

8 Juncus brevicaudatus -5 OBL Rush, Narrow-panicle
Reese 2659 (9-16-91) Rare (?) in Hardwood-Conifer Swamp 
Juncus sp.
Reese 2596 (9-16-91 #41) Abundant along two-track in Poor Conifer Swamp 
Reese 2606 (7-5-1991 #1-73)
Reese 2640 (7-5-1991 #1-29) Rare in Wet Meadow

5 Larix laricina “3 FACW Larch, American (Tamarack)
5 Lemna minor -5 OBL Duckweed, Lesser 

Reese 2673 (9-16-91 #11) Locally common in Hardwood-Conifer swamp 
Linaria sp.Reese 2601 (9-16-91 #38) occasional in disturbed areas in Poor Conifer Swamp

6 Linnaea borealis 0 FAC Twinflower 
occasional in Hardwood-Conifer swamp

5 Lonicera dioica 3 FACU Honeysuckle, Mountain
Reese 2698 (7-5-1991 #1-61)

5 Lycopodium lucidulum -1 FAC+ Clubmoss, Shining
Reese 2626 (7-18/19-91 #44) Hardwood-Conifer Swamp 
Reese 2694 (8-20-91 #6) Rare in Hardwood-Conifer swamp

5 Lycopodium obscurum 3 FACU Ground-pine, Flat-branched
Reese 2662 (9-16-91 #22) Locally common in Hardwood-Conifer swamp 
Lycopus americanus Bugleweed, American
Localized occasional



10

10

Lycopus uniflorus -5 OBL
Rare to common in Hardwood-Conifer Swamp 
Reese 2 75 0 (8-2 0-91 #9) Common in Hardwood-Conifer Swamp

Bugleweed, Northern

Lysimachia terrestris 
Reese 2687 (7-5-91 #1-37) Occasional 
Maianthemum canadense 
Common in Hardwood-Conifer Swamp 
Reese 2711 (8-20-91 #47) Abundant in 
Hedeola virginiana
Occasional in Hardwood-Conifer Swamp 
Mentha arvensis
Reese 2651 (9-16-91 #3) Occasional in

-5 OBL Loosestrife, swamp
in Northern Shrub Thicket 
0 FAC Wild-lily-of-the-valley

Hardwood-Conifer Swamp 
5 UPL Indian Cucumber-root

-3 FACW Mint, Wild
Hardwood-Conifer Swamp

-5 OBL 
in springs in

Monkey-flower, Allegheny 
Hardwood-Conifer Swamp

FACU+
-3 FACW
-3 FACW

Bishop's-cap, Two-flower 
Bishop's-cap, Naked 
Muhly, Wire-stem

Mimulus ringens
Reese 2703 (8-20-91 #27) Occasional 
Reese 2697 (7-5-91 #1-65)
Mitella diphylla
Common in Hardwood-Conifer Swamp 
Mitella nuda
Dominant in Hardwood-Conifer Swamp 
Muhlenbergia frondosa
Reese 2649 (8-20-91 #24) Locally dominant in Hardwood-Conifer Swamp 
Reese 2742 (7-5-91 #1-27) Locally common in Northern Wet Meadow 
Reese 2772 (7-18/19-91 #19) Localized occasional in Hardwood-Conifer Swamp 
Muhlenbergia glomerata -4 FACW+ Muhly, Marsh
Reese 2666 (9-16-91 #18) Rare in Northern Shrub Thicket 
Myrica gale -5 OBL Sweet Gale
Occasional
NASTURTIUM OFFICINALE -5 OBL Water-creas
Reese 2652 (9-16-91 #36) Dominant in stream in Northern Shrub Thicket 
Reese 2759 (9-16-91 #5) Locally abundant in stream in Hardwood-Conifer Swamp 
Onoclea sensibilis -3 FACW Fern, Sensitive
Locally common in Hardwood-Conifer swamp
Reese #2702 (8-20-91 #23) Rare in Hardwood-Conifer Swamp
Orthilia secunda -1 FAC+ Wintergreen, One-9ide
(Oryzopsis asperifolia?)
Reese 2650 (8-20-91 #14) Localized occasional in springs 
Osmunda cinnamomea -3
Localized occasional in Hardwood-Conifer 
Osmunda claytoniana -1
Osmunda regalis -5
Panicum sp.Reese 2603 (9-16-91 #40) Abundant (?) on 
Parnassia glauca -5
Rare in Northern Shrub ThicketReese 2656 (9-16-91 #32) Locally common in Poor Conifer Swamp

in
FACW 
Swamp 
FAC+
OBL
roadside
OBL

Fern,
Fern,
Fern,

within Hardwood-Conifer Swamp 
Cinnamon
Interrupted
Royal

in Poor Conifer Swamp 
Grass-of-parnassus, Waxy



5
5

Parthenocissus inserta 3 FACU
Occasional in Hardwood-Conifer swamp 
Reese 2684 (7-5-91 #1-23)
Phalaris arundinacea -4 FACW+
Localized in Hardwood-Conifer swamp 
PHLEUM PRATENSE 3 FACU
Rare
Physocarpus opulifoliua -2 FACW-

Creeper, Thicket

Grass, Reed Canary 
Timothy
Ninebark, Eastern

Reese 2688 (7-5-1991 #1-39) Occasional in Northern Shrub Thicket
spruce, BlackPicea mariana -3 FACW

Common in Hardwood-Conifer swamp 
Pinus s,trobus 3 FACU
occasional to abundant in Hardwood-Conifer swamp 
PLANTAGO MAJOR -1 FAC+
Reese 2753 (8-19-91 #52) Rare in Hardwood-Conifer Swamp

Pine, white 
Plantain, common
Orchid, Northern GreenPlatanthera hyperborea -4 FACW+

Reese 2654 (9-16-91 #34) Locally rare to occasional in Hardwood-Conifer Swamp 
Reese 2669 (9-16-91 #15) Rare in Northern Shrub Thicket 
Poa palustris -4 FACW+
Localized abundant in Hardwood-Conifer Swamp
Populus balsamifera 
In Poor Conifer Swamp margin 
Populus tremuloides 
Common in Hardwood-Conifer Swamp 
Potamogeton natans 
Prenanthes alba

-5
3

FACW
FAC
OBL
FACU

Bluegrass, Fowl Meadow 
Poplar, Balsam 
Aspen, Quaking

Reese 2750 (8-19-91 #58) Rare in Hardwood-Conifer Swamp
Pondweed, Floating-leaf 
Lettuce, White

FAC Heal-allPRUNELLA VULGARIS 
Reese #2749 (8-20-91 #15) Common Hardwood-Conifer Swamp 
(Prunus pensylvanica?)
Reese 2670 (9-16-91 #14) occasional in Northern Shrub Thicket 
Reese 2704 (8-20-91 #29) Rare in Hardwood-Conifer Swamp 
Prunus virginiana 1 f a c- cherry, choke
occasional in Hardwood-Conifer Swamp
Pteridium aquilinum 3 FACU Fern, Bracken
Locally common to dominant in Hardwood-Conifer swamp

Butter-cup, swamp 
Butter-cup, Hooked
Rose

Ranunculus hispidus 0 FAC
Locally common in Hardwood-Conifer Swamp 
Ranunculus recurvatus -3 FACW
Reese 2734 (5-30-91 #105)
Rosa (palustris?)
Reese 2636 (8-20-91 #43) Rare in Hardwood-Conifer Swamp
Rubus pubeBcens -4 FACW+ Raspberry, Dwarf
Reese 2594 (7-18/19-91 #35) common to locally abundant in Hardwood-Conifer swamp
Rumex verticillatus -5 OBL Dock, Water (Dock, Swamp)
Rare to occasional in Hardwood-Conifer Swamp



Sagittaria latifolia -5 OBL Arrow-head, Broad-leaf
Occasional
Salix eriocephala -3 FACW Willow
Reese 2787 (7-5-91 #1-59) Common in Northern Shrub Thicket 
Salix lucida -4 FACW+ Willow, shining
Reese 2665 (9-16-91 #19) Occasional in Northern Shrub Thicket 
Reese 2760 (7-18/19-91 #24)

3 Sambucus canadensis -2 FACW-
Reese 2684 (7-5-91 #1-19) Localized rare 

4 Sanicula marilandica
Elder, American

5
4

Scirpus cyperinus 
Scirpus validus

3 facu Black-snakeroot
Reese 2740 (5-30-91 #137) Rare in Hardwood-Conifer Swamp 
Scirpus acutus -5 OBL Bulrush, Hard-stem
scirpus atrovirens -5 OBL Bulrush, Green
Occasional
Reese 2797 (8-20-91 #22) Rare in Hardwood-Conifer swamp

-5 OBL Wool-grass
-5 OBL Bulrush, Soft-stem

Reese 2696 (7-5-91 #1-71) Locally abundant 
Scutellaria galericulata -5 OBL
Occasional in Hardwood-Conifer swamp 
Reese 2685 (7-5-91) Occasional in Northern Shrub Thicket 
Scutellaria lateriflora -5 OBL Skullcap, Mad Dog
Reese 2791 (8-20-91 #32) occasional in Hardwood-Conifer Swamp 
Senecio pauperculus -1 FAC+
Rare in Hardwood-Conifer Swamp 
SOLANUM DULCAMARA 0 FAC
Common
Solidago altissima 3 FACU
Reese 2621 (7-18/19-91 #39) Hardwood-Conifer Swamp

Skullcap, Hooded

Groundsel, Balsam 
Nightshade, Climbing 
Goldenrod, Tall

3 Solidago rugosa Golden-rod, Wrinkled-1 FAC+
Reese 2628 (9-16-91 #4) Common in Hardwood-Conifer Swamp 
Reese 2664 (9-16-91 #20) Occasional in Hardwood-Conifer Swamp 
Reese 2679 (9-16-91 #1) Occasional in Hardwood-Conifer Swamp 
Reese 2790 (8-20-91 #34) Occasional in Hardwood-Conifer Swamp 

(8-20-91 #35) Occasional in Hardwood-Conifer Swamp 
#4) Common in old field

-5 OBL Golden-rod, Bog
Occasional in Hardwood-Conifer Swamp
Sparganium chlorocarpum -5 OBL Burreed, Greenfruit
Reese 2653 (9-16-91 #35) Occasional in Northern Shrub Thicket 
Sphagnum sp. Peat Moss
Reese 2630 (9-16-91 #25) Dominant in Hardwood-Conifer Swamp 
Spirodela polyrhiza “5 OBL Duckweed, Greater

Reese 2792 
Reese 2794 (8-19-91 
Solidago uliginosa
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Stellaria longifolia -4 FACW+ Chickweed
Occasional in Hardwood-Conifer Swamp
Reese 2789 (5-30-91 #35) Occasional in Hardwood-Conifer Swamp 
Reese 2808 (5-30-91 #113) Hardwood-Conifer Swamp

-5 OBL
FACU
FACU
FACU+

Symplocarpus foetidus 
Occasional in Hardwood-Conifer Swamp 
TARAXACUM OFFICINALE 
Rare in Hardwood-Conifer Swamp 
Taxus canadensis
Occasional in Hardwood-Conifer Swamp 
Thalictrum dioicum 
Rare in Hardwood-Conifer swamp 
Thalictrum sp.
Occasional 
Thuja occidentalis 
Common in Hardwood-Conifer Swamp 
Tiarella cordifolia 
Reese 2735 (5-30-91 #109) In Hardwood-Conifer Swamp 
Reese 2766 (7-18/19-91 #30)
Trientalis borealis -1
Occasional in Hardwood-Conifer Swamp 
Tsuga canadensis 3
TYPHA ANGUSTIFOLIA “5
Locally dominant in Hardwood-Conifer swamp 
Typha,latifolia -5 OBL
Local in Hardwood-Conifer swamp 
Typha Xglauca

-3 FACW
FAC-

FAC+
FACU
OBL

OBL

Skunk-cabbage 
Dandelion, Common 
Yew, American 
Meadow-rue, Early 
Meadow-rue
Cedar, Northern White 
Foamflower, Heart-leaf
i

starflower, American
Hemlock, Eastern 
Cattail, Narrow-leaf
Cattail, Broad-leaf

Locally dominant in a pond in Hardwood-Conifer swamp
Cattail, Blue

Ulmus rubra 
Rare
Urtica dioica procera 
Rare
Utricularia vulgaris 
Vaccinium angustifolium 
Reese 2727 (5-30-91 182)

FAC
-1 FAC+

Elm, slippery 
Nettle, Stinging

-5 OBL Bladderwort, Common
3 FACU Blueberry, Lowbush

____ _ occasional in Hardwood-Conifer Swamp
Reese 2731 (5-30-91 #93) In Hardwood-Conifer Swamp 
Vallisneria americana -5 OBL
Reese 2744 (7-5-91 #1-47) Riverside 
Verbena hastata -4 FACW+
Reese 2681 (7-5-91 #1-7)Viola blanda palustriformis -2 FACW- violet, sweet White
Reese 2806 (5-30-91 #100) Occasional in Hardwood-Conifer Swamp 
Viola (sororia?) 1 FAC- violet, common Blue
Reese 2803 (5-30-91 #91) Hardwood-Conifer Swamp

Wild-celery 
Vervain, Blue



Nightshade, Small Enchanter's

Thistle, Swamp

swamp

4 Circaea alpina - 3  FACW
Occasional (?) in Hardwood-Conifer swamp 
Reese 2691 (8-20-91 #10)

6 Cirsium muticum -5 OBL
Occasional in Hardwood-Conifer Swamp
Reese 2680 (7-5-91 #1-5) Common in Northern Wet Meadow 
Reese 2668 (9-16-91 #16) Common in Northern Shrub Thicket 
Reese 2773 (7-18/19-91 #20) Rare in Hardwood-Conifer Swamp 

10 Cladium mariscoides
4 Clematis virginiana 

Occasional in Hardwood-Conifer Swamp
5 clintonia borealis 

Occasional in Hardwood-Conifer
5 Coptis trifoliata groenlandica 

Occasional in Hardwood-Conifer Swamp
6 Cornus canadensis 

Occasional in Hardwood-Conifer Swamp 
Cyperus sp.
Reese 2600 (9-16-91 #39) Common on roadsides adjacent to Poor Conifer Swamp 

5 Cypripedium (calceolus pubescens?) -1 FAC+ Lady-slipper, Yellow
Reese 2655 (9-16-91 #33) Localized occasional in Poor Conifer Swamp

5 Cystopteris bulbifera -2 FACW- Fern, Bulblet 
Reese 2741 (7-5-91 #1-13) Rare along Boardman River
Reese 2758 (8-20-91 #41) Locally dominant in Hardwood-Conifer Swamp, esp. slopes and windthrowg

6 Drosera rotundifolia -5 OBL Sundew 
Occasional in Hardwood-Conifer swamp

6 Dryopteris cristata -5 OBL Woodfern, Crested
Reese 2700 (8-20-91 #18) Occasional in Hardwood-Conifer Swamp 
ReeBe 2713 (8-19-91 #53) Occasional in Hardwood-Conifer Swamp 
Reese 2729 (5-31-91 #88) In Hardwood-Conifer Swamp 
Reese 2768 (7-18/19-91 #15) Rare in Hardwood-Conifer Swamp 
Reese 2771 (7-18/19-91 #18) Hardwood-Conifer Swamp

-5 OBL Sawgrass, Smooth0 FAC Virgin* s-bower, Virginia
-1 FAC+ Beadlily, Blue
-3 FACW Goldthread
0 FAC Bunchberry, Canada

(7-18/19-91 #15) 
(7-18/19-91 #18) 

Dryopteris intermedia 
Reese 2593 (7-18/19-91 #34) 
Reese 2692 (8-20-91 #11) 
Dryopteris spinulosa 
Reese 2715 (5-30-91 #33) 
Reese 2720 (5-30-91 
Dryopteris sp.
Reese 2807 (5-30-91

FAC Woodfern, Intermediate

-2 FACW- Woodfern, Spinulose

1 Elodea canadensis Water-weed, Broad
Woodfern

#110) Common Hardwood-Conifer Swamp 
-5 OBL

Reese 2677 (9-16-91 #6) Locally common in stream in Hardwood-Conifer swamp 
Reese 2682 (7-5-91 #1-15)
Eleocharis sp. Spike-rush
Reese 2641 (7-5-1991 #1-31) Rare on riversides
Elymus canadensis 1 FAC- Wild-rye, Nodding



Viola striata 
Reese 2723 (5-30-91 #64) 
Viola sp.

-3 FACW Violet, Striped Cream

Reese 2624 
Reese 2757
Undetermined 
Reese 2597 
Reese 2599 
Reese 2604 
Reese 2605 
Reese 2609 
Reese 2612 
Reese 2613 
Reese 2617 
Reese 2618 
Reese 2623 
Reese 2627 
Reese 2633 
Reese 2634 
Reese 2635 
Reese 2647

7-18/19-91 #42) Common in Hardwood-Conifer Swamp
8-20-91 #39) Occasional in Hardwood-Conifer Swamp
specimens:

8-2 0-91 #2 8) Rare in Hardwood-Conifer Swamp 
8-20-91 #46) Rare in seeps in Hardwood-Conifer Swamp
7-5-1991 #1-67) Shrub Thickets (?)
5-30-91 #95) Hardwood-Conifer swamp
8-20-1991 #36) Hardwood-Conifer Swamp
8-2 0-91 #7) Rare in Hardwood-Conifer Swamp
8-20-91 #21) Rare to occasional in Hardwood-Conifer Swamp 
5-30-91 #99) Hardwood-Conifer Swamp
7-18/19-91 #36) Hardwood-Conifer Swamp
7-18/19-91 #41) Locally abundant in Hardwood-Conifer Swamp
7-18/19-91 #45) Rare as a weed in Hardwood-Conifer Swamp
9-16-91 #31) Rare in Hardwood-Conifer Swamp
9-16-91 #37) Rare in disturbed, cleared areas on river bank in Northern Shrub Thicket
8-20-91 #42) Rare in Hardwood-Conifer Swamp
8-19-91 #59) Rare in Hardwood-Conifer Swamp



SITE:
CO:
DATE:
BY:
NAME:

83
98

4.54
3.85

41.38
38.08

1.7
1.9

AVG:

cofc
3

1

5
0

5

4
3
5
6 
5 
8
5
4

BROWN BRIDGE QUIET AREA: UPLANDS
GRAND TRAVERSE
REVISED MARCH, 1992
GARY A. REESE
MIDWEST BIOSURVEYS
NATIVE TAXA 

W/Adventives 
NATIVE QUALITY 

W/Adventives 
NATIVE INDEX 

W/Adventives 
NATIVE WETNESS 

W/Adventives 
FAC. UPLAND (+)

COMMON NAME 
Fir, BalsamSCIENTIFIC NAME CofW WETNESS

Abies balsamea -3 FACW
Common in Mesic Northern Forest 
in Dry-Mesic Northern Forest
Acer rubrum 0 FAC Maple, Red
In Dry Northern Forest and abundant in Dry-Mesic Northern Forest 
Acer saccharum 3 FACU Maple, Sugar
Dominant in Mesic Northern Forest and Dry-Mesic Northern Forest 
AGROPYRON REPENS 3 FACU Quack Grass
Reese 2745 (7-5-91 #1-53) Occasional in Mesic Northern Forest 
Agrostis perennans 1 FAC- Autumn or Upland Bent
Reese 2785 (7-18/19-91 #12) Localized occasional in Mesic Northern Forest 
Agrostis sp.Reese 2799 (5-30-91 #3) Common in Dry-Mesic Northern Forest 
Amelanchier arborea 3 FACU serviceberry
In Mesic Northern Forest and dominant in Dry-Mesic Northern Forest
Antennaria plantaginifolia 
Rare in Dry-Mesic Northern Forest 
Aquilegia canadensis 
Occasional in Mesic Northern Forest 
Arabia drummondii
Rare in Dry-Mesic Northern Forest 
Aralia nudicaulis 
Local in Mesic Northern Forest 
Aralia racemosa %
In Mesic Northern Forest 
Arisaema triphyllum 
Aster macrophyllus

UPL
FAC-

3 FACU
FACU
UPL

-2
5

FACW-
UPL

Pussy Toes 
Columbine, Wild 
Cress, Rock 
Sarsaparilla, Wild 
Spikenard
Jack-in-the-pulpit, Swamp 
Aster

In Mesic Northern Forest and locally common to abundant in Dry-Mesic Northern Forest



Aster sp.
Reese 2610 (8-19-91 #3) Occasional in old field 
Reese 2611 (8-20-91 #5) Roadside 

0 BERTEROA INCANA 5 UPL
Locally weedy in Dry-Mesic Northern Forest

2 Betula papyrifera 2 FACU+
Alyssum, Hoary 
Birch, Paper

Fern, Rattlesnake 
Brome, Smooth

Common in Mesic Northern Forest 
Botrychium virginianum 3 FACU
In Mesic Northern Forest
BROMUS INERMIS 5 UPL
Reese 2763 (7-18/19-91 #27) Mesic Northern Forest 
Carex pensylvanica 5 UPL Sedge, Pennsylvania
In Dry Northern Forest and dominant in Dry-Mesic Northern Forest 
Reese 2778 (7-18/19-91 #5) Dominant in Mesic Northern Forest 
Reese 2802 (5-30-91 #17) Localized rare in Dry-Mesic Northern Forest
Carpinus caroliniana 0 FAC
Dominant in Dry-Mesic Northern Forest 
CENTAUREA MACULOSA 5 UPL
Locally weedy in Dry-Mesic Northern Forest 
Cercis canadensis 3 FACU
In Mesic Northern Forest
Chimaphila umbellata 5 upl
Rare in Dry-Mesic Northern Forest 
Circaea alpina -3 FACW
Occasional (?) in Mesic Northern Forest 
comptonia peregrins 5 UPL
In Dry Northern Forest
Coptis trifoliata groenlandica -3 FACW

Hornbeam
Knapweed, Spotted 
Redbud
Prince's Pine
Nightshade, Small Enchanter's 
Sweetfern
Goldthread

Reese 2780 & 2781 (7-18/19-91 #7) Local in Mesic Northern Forest
5 corallorhiza maculata Coral-root, SpottedFACU-

Rare in Mesic Northern Forest and localized occasional in Dry-Mesic Northern Forest 
Corallorhiza striata 4 FACU- Coral-root, striped
Rare in Mesic Northern Forest
Cypripedium acaule -3 FACW Moccasin Flower
in Mesic Northern Forest and rare(?) in Dry-Mesic Northern Forest 
cystopteris bulbifera -2 FACW- Fern, Bulblet
in Mesic Northern Forest and Dry-Mesic Northern Forest 
DACTYLIS GLOMERATA 3 FACU Orchard Grass
Weedy in Mesic Northern Forest and localized occasional in Dry-Mesic Northern Forest 
Danthonia spicata 5 UPL Poverty Grass
Reese 2809 (5-30-91) Dominant in Mesic Northern Forest

“ UPL Carrot, WildDAUCUS CAROTA 
Weedy in Mesic Northern Forest 
EPIPACTIS HELLEBORINE UPL Helleborine
Reese 2625 (7-18/19-91 #43) Rare in Mesic Northern Forest



Horsetail, Field 
Horsetail, Marsh

0 Equisetum arvense 0 FAC
10 Equisetum palustre -3 FACW

Reese #2811 (5-30-91 #135) Mesic Northern Forest
5 Equisetum sylvaticum -3 FACW Horsetail, Wood 

Reese 2777 (7-18/19-91 #4) Locally abundant in Mesic Northern Forest
6 Fagus grandifolia 3 FACU Beech 

Rare to locally dominant in Mesic Northern Forest
2 Fragaria virginiana FAC- Strawberry, Virginia

In Mesic Northern Forest and rare in Dry-Mesic Northern Forest 
Fraxinus americana 3 FACU Ash, White
In Mesic Northern Forest
Gaultheria procumbens 3 FACU Teaberry
In Mesic Northern Forest and localized occasional to common in Dry-Mesic Northern Forest 
In Dry Northern Forest
Gaylussacia baccata 3 FACU
Common in Dry-Mesic Northern Forest 
In Dry Northern Forest 
Glyceria (striata?)
In Mesic Northern Forest
Goodyera pubescens 0 FAC
Reese 2779 (7-18/19-91 #6) Rare in Mesic Northern Forest

Huckleberry, Black

Rattlesnake-plantain
5 Hamamelis virginiana FACU Witch-hazel

Local in Mesic Northern Forest and locally common in Dry-Mesic Northern Forest
UPL Hepatica

FACU

FAC

Hepatica americana 
in Mesic Northern Forest
HYPERICUM PERFORATUM 5 UPL
Weedy and local in Dry-Mesic Northern Forest 
Krigia virginica 5 UPL
Rare in Mesic Northern Forest 
Lonicera canadensis 
In Dry-Mesic Northern Forest 
Common in Mesic Northern Forest 
Lycopodium clavatum 
In Mesic Northern ForestReese 2738 (5-30-91 #125) Locally common in Mesic Northern Forest 
Lycopodium complanatum 2 FACU+
Occasional in Dry Northern Forest
Reese 2648 (5-30-91 #13) Localized rare to occasional in Dry-Mesic Northern Forest 
Reese 2775 (7-18/19-91 #22) Occasional in Dry-Mesic Northern Forest 
Lycopodium obscurum 3 FACU Ground-pine, Flat-branched
Reese 2739 (5-30-91 #129) Occasional in Mesic Northern Forest 
Maianthemum canadense 0 FAC Wild-lily-of-the-valley
common in Mesic Northern Forest and Dry-Mesic Northern Forest 
Melampyrum lineare 1 FAC- Cow Wheat
In Dry Northern Forest

St. John's-wort, Common 
Dandelion, Dwarf 
Honeysuckle, American Fly

Clubmoss, Staghorn

Running-pine, Northern



0 MELILOTUS ALBA 3 FACU Sweet Clover, White
Weedy in Mesic Northern Forest and locally weedy in Dry-Mesic Northern Forest 

0 MELILOTUS OFFICINALIS 3 FACU Sweet Clover, Yellow
Locally weedy in Dry-Mesic Northern Forest 

3 Mentha arvensis -3 FACW Mint, Wild
0 MENTHA X PIPERITA -5 OBL Peppermint

Reese 2784 (7-18/19-91 #11) Occasional in Mesic Northern Forest
5 Mitchella repens 2 FACU+ Berry, Partridge

In Dry-Mesic Northern Forest and occasional in Mesic Northern Forest
5 Monotropa uniflora 3 FACU Indian Pipe 

Rare in Dry-Mesic Northern Forest
2 Onoclea sensibilis -3 FACW Fern, Sensitive 

in Mesic Northern Forest
6 Oryzopsis asperifolia 5 UPL Rice-grass 

Reese 2737 (5-30-91 #119) Dominant in Mesic Northern Forest 
Reese 2801 (5-30-91 #9) Rare in Dry-Mesic Northern Forest

8 oryzopsis racemosa 5 UPL Rice-grass
Reese 2776 (7-18/19-91 #2) Common in Dry-Mesic Northern Forest

5 ostrya virginiana 4 FACU- Ironwood
Occasional in Mesic Northern Forest

3 Panicum clandestinum -3 FACW Panic Grass 
Reese 2774 (7-18/19-91 #21) Rare in Dry-Mesic Northern Forest 
Panicum sp.
Reese 2615 (5-30-91 #27) Locally rare in Mesic Northern Forest

5 Parthenocissus quinguefolia 1 FAC- creeper, Virginia
In Mesic Northern Forest 

10 Pedicularis canadensis 2 FACU+ Betony, Wood
In Dry-Mesic Northern Forest and locally abundant in Mesic Northern Forest 

0 PHLEUM PRATENSE 3 FACU Timothy
Weedy in Mesic Northern Forest

3 Picea glauca 3 FACU Spruce, White
In Mesic Northern Forest and in Dry-Mesic Northern Forest

5 Pinus banksiana 3 facu Pine, Jack
Dominant in Dry Northern Forest and localized occasional in Dry-Mesic Northern Forest

6 Pinus resinosa 3 FACU Pine, Red
Locally common in Mesic Northern Forest and dominant in Dry-Mesic Northern Forest 
In Dry Northern Forest

3 pinus strobus 3 FACU Pine, White 
Dominant in Mesic Northern Forest and Dry-Mesic Northern Forest 
In Dry Northern Forest

o p o a  PRATENSIS 1 FAC- Bluegrass, Kentucky
Locally common in Mesic Northern Forest

4 Populus grandidentata 3 FACU Aspen, Largetooth 
In Dry-Mesic Northern Forest and abundant in Mesic Northern Forest 
In Dry Northern Forest



Populue tremuloides 0 FAC Aspen, Quaking
Occasional to Dominant in Mesic Northern Forest and common in Dry-Mesic Northern Forest
Prenanthes alba 3 FACU Lettuce, white
Reese 2746 (7-5-91 #1-55) Rare in MeBic Northern Forest
PRUNELLA VULGARIS 0 FAC Heal-all
Reese 2764 (7-18/19-91 #28) Mesic Northern Forest
Prunus serotina 3 FACU Cherry, Wild Black
In Mesic Northern Forest and common in Dry-Mesic Northern Forest 
Prunus virginiana 1 FAC- cherry, choke
Common in Mesic Northern Forest
Pteridium aquilinum 3 FACU Fern, Bracken
Dominant in Mesic Northern Forest and Dry-Mesic Northern Forest 
In Dry Northern Forest

FACU
FACU
UPL

Oak, White 
Oak, Red 
Oak, Black

Quercus alba 3
Dominant in Dry-Mesic Northern Forest 
Quercus rubra 3
Occasional in Mesic Northern Forest 
Quercus velutina 5
Common to abundant in Dry-Mesic Northern Forest 
In Dry Northern Forest
Rubus allegheniensis 2 FACU+
Local in Mesic Northern Forest 
Rudbeckia hirta 3 FACU
In Mesic Northern Forest
Scirpus atrovirens -5 OBL
Reese 2765 (7-18/19-91 #29) Mesic Northern Forest 
Smilacina racemosa 3 FACU
occasional to rare in Mesic Northern Forest and common in Dry-Mesic Northern Forest 
Solidago rugosa -1 FAC+ Golden—rod, Wrinkled
Streptopus roseus 0 FAC Twisted—stalk
Common in Mesic Northern Forest and Dry-Mesic Northern Forest

Blackberry, Common 
Black-eyed Susan 
Bulrush, Green 
Spikenard, False

Thuja occidentalis -3 FACW
In Mesic Northern Forest
Tilia americana 3 FACU
in Mesic Northern Forest
Toxicodendron radicans -1 FAC+
Local in Mesic Northern Forest 
Trientalis borealis -1 FAC+

Cedar, Northern White 
Basswood 
ivy, Poison 
Starflower, American

Common in Mesic Northern Forest and localized occasional in Dry-Mesic Northern Forest
FACU+ Clover, RedTRIFOLIUM PRATENSEReese #2761 (7-18/19-91 #25) Weedy in Mesic Northern Forest 

Tsuga canadensis 3 FACU Hemlock, Eastern
Occasional in Mesic Northern Forest
ulmus rubra 0 FAC Elm, slippery
In Mesic Northern Forest



4 Vaccinium angustifolium 3 FACU Blueberry, Lowbush
Dominant in Mesic Northern Forest 
in Dry Northern Forest
Reese 2800 (5-30-91 #5) Dominant in Dry-Mesic Northern Forest 
Vaccinium (caespitosum?)
In Dry Northern Forest

6 viburnum acerifolium 5 UPL Viburnum, Mapleleaf
Rare in Dry-Mesic Northern Forest

4 Viola pubescens 4 FACU- Violet, Yellow
Reese 2810 (5-30-91 #133) Localized in Mesic Northern Forest

3 Vitis riparia -2 FACW- Grape, River-bank
Reese 2762 (7-18/19-91 #26) Mesic Northern Forest
Undetermined specimens:
Reese 2614 (5-30-91 #21) Rare in Mesic Northern Forest
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BROWN BRIDGE QUIET AREA: WETLANDS 
GRAND TRAVERSE, MICHIGAN 
REVISED MARCH/ 1992 
GARY REESE 
MIDWEST BIOSURVEYS
NATIVE TAXA 

W/Adventives 
NATIVE QUALITY 

W/Adventives 
NATIVE INDEX 

W/Adventives 
NATIVE WETNESS 

W/Adventives 
FAC. WETLAND (-)

SCIENTIFIC NAME 
Abies balsamea

CofW 
-3

WETNESS 
FACW

1 FAC-

FAC-

occasional to common in Hardwood-Conifer Swamp 
Acer rubrum 0 FAC
Occasional to common in Hardwood-Conifer Swamp 
Acer saccharum 3 FACU
Occasional in Hardwood-Conifer Swamp 
Actaea sp.
Rare in Hardwood-Conifer Swamp 
Adiantum pedatum
Occasional in Hardwood-Conifer Swamp 
Reese 2705 (8-20-91 #30)
Agrostis perennans
Reese 2767 (7-18/19-91 #14) Localized occasional 
Agrostis sp.
Reese 2644 (7-5-91 #1-45) Rare on riverside 
Alnus rugosa ~5 OBL
Common to dominant in Hardwood-Conifer Swamp 
Anaphalis margaritacea 5 upl
Reese 2699 (8-20-91 #13)
Anemone (quinquefolia?) 
occasional in Hardwood-Conifer Swamp 
Aguilegia canadensis 1 FAC-
Occasional in Hardwood-Conifer Swamp 
Arabia (glabra?) 5 UPL
Reese 2743 (7-5-91 #1-9) Rare along Boardman River 
Aralia nudicaulis 3 FACU
Rare to occasional in Hardwood-Conifer Swamp

COMMON NAME 
Fir, Balsam
Maple, Red
Maple, Sugar
Baneberry
Fern, Maiden-hair

Autumn or Upland Bent 
Hardwood-Conifer Swamp 

Bent Grass
Alder, Speckled
Pearly Everlasting

columbine, Wild 
Mustard, Tower 
Sarsaparilla, Wild



Fern, Lady 
Birch, Paper 
Swamp
Beggar-ticks, Nodding

Arisaema triphyllum -2 FACW- Jack-in-the-pulpit, Swamp
Occasional in Hardwood-Conifer Swamp
Asclepias incarnata -5 OBL Milkweed, Swamp
Common in Hardwood-Conifer swamp
Reese 2637 (8-19-91 #56) Localized occasional in Hardwood-Conifer Swamp 
Aster lateriflorus -2 FACW- Aster, Calico
Reese 2661 (9-16-91 #23) Occasional in Hardwood-Conifer Swamp 
Reese 2707 (8-20-91 #33) Occasional in Hardwood-Conifer Swamp 
Aster (novae-angliae?) -3 FACW Aster, New England
Reese 2674 (9-16-1991 #9) occasional in Hardwood-Conifer Swamp 
Aster sp.
Reese 2629 (9-16-91 #10) Occasional in Hardwood-Conifer swamp 
Reese #2631 (9-16-91 #26) Rare in Hardwood-Conifer swamp 
Athyrium filix-femina 0 FAC
common in Hardwood-Conifer Swamp 
Betula papyrifera 2 FACU+
Common to dominant in Hardwood-Conifer swamp 
Reese 2725 (5-30-91 #72) Rare in Hardwood-Conifer Swamp 
Bidens cernua -5 OBL
Reese 2658 (9-16-91 #29) Locally common in Hardwood-Conifer Swamp 
Reese 2663 (9-16-91 #21) Locally occasional in Hardwood-Conifer swamp 
Reese 2675 (9-16-91 #8) occasional in Hardwood-Conifer Swamp 
Reese 2755 (8-19-91 #48) Occasional in Hardwood-Conifer Swamp 
Bidens frondoBa -3 FACW Beggar-ticks, Devil's
Reese 2706 (8-20-91 #31) Localized occasional in springs in Hardwood-Conifer Swamp 
Boehmeria cylindrica -5 OBL Nettle, False
Rare in Hardwood-Conifer Swamp
BRASSICA KABER PINNATIFIDA 5 UPL Charlock
Reese 2805 (5-30-91 #97) Hardwood-Conifer Swamp
Bromus kalmii 0 FAC Brome, Kalm's
Reese 2620 (7-18/19-91 #38) Hardwood-Conifer Swamp 
Reese 2751 (8-19-91 #57) Occasional in Hardwood-Conifer Swamp 
Calamagrostis canadensis -5 OBL
Locally dominant in Hardwood-Conifer swamp 
Caltha palustris -5 OBL
Locally common in Hardwood-Conifer Swamp 
Campanula aparinoides -5 OBL
Rare to occasional in Hardwood-Conifer swamp 
carex bebbii -5 OBL

Reedgrass, Blue-joint 
Marsh-marigold 
Bellflower, Marsh

10

Sedge, Bebb's
Reese 2770 (7-18/19-91 #17) Localized occasional in Hardwood-Conifer Swamp
Carex brunnescens -3 FACW Sedge, Brownish
Reese 2788 (5-30-91 #76) Locally common in Hardwood-Conifer swamp
Carex comosa -5 OBL Sedge, Bristly
Reese 2671 (9-16-91) occasional in Hardwood-Conifer Swamp
Carex disperma —5 OBL Sedge, Soft-leaf
Reese 2803 (5-30-91 #87) Hardwood-Conifer Swamp
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Carex
Reese
Reese
Carex
Reese
Reese
Carex
Reese
Carex
Common
Reese
Carex
Reese
Reese
Carex
Reese
Carex
Reese
Carex
Reese
Carex
Reese
Reese
Reese
Carex
Carex
Reese
Carex
Reese
Reese
Reese
Reese
Reese
Reese
Reese
Reese
Reese
Reese
Reese
Reese

flava -5 OBL Sedge, Yellow
2667 (9-16-91 #17) Dominant in Northern Wet Meadow 
2690 (7-5-91 #1-51) Rare (?) in Northern Wet Meadow 
gracillima 3 FACU Sedge,
2717 (5-30-91 #45)
2719 (5-30-91 #55)
hystericina -5 OBL Sedge,
2657 (9-16-91 #30) Localized occasional in Hardwood-Conifer 
intumescens -4 FACW+ Sedge, Bladder
in Hardwood-Conifer Swamp

Graceful

Porcupine
Swamp

inm  seeps 
-5 OBL 

Occasional (?) in Wet
2756 (8-20-91 #44) Occasional 
lacustris
2639 (7-5-1991 #49)
2722 (5-30-91 #63) 
prasina -5 OBL
2786 (7-18/19-91 #13) Rare to occasional in 
retrorsa -5 OBL
2782 (7-18/19-91 #9) Hardwood-Conifer Swamp 
sterilis -5 OBL

Hardwood-Conifer Swamp 
Sedge, Lakebank 

Meadow
Sedge, Drooping 

Hardwood-Conifer Swamp 
Sedge, Retrose
Sedge, Dioecious

#2804 (5-30-91 #96) Locally 
stipata
2686 (7-5-91 #1-35)
2718 (5-30-91 #49)
2783 (7-18/19-91 #10) 
stricta 
trisperma 
2796 (8-20-91 #17)

common
-5

in Hardwood-Conifer Swamp
OBL

Hardwood-Conifer 
-5 OBL 
-5 OBL 

Locally abundant in

Sedge

Swamp
Sedge, Uptight 
Sedge, Three-seed 

Hardwood-Conifer Swamp
sp.
2595
2598
2602
2607
2608 
2616 
2619 
2622 
2638
2642
2643 
2646

(8-2 0-91 #45) Occasional in seeps in Hardwood-Conifer Swamp 
(8-19-91 #50) occasional in Hardwood-Conifer swamp 
(5-30-91 #106) Locally abundant in Hardwood-Conifer Swamp 
(7-5-1991 #1-69)
(7-5-1991 #1-63) Shrub Thicket 
(5-30-91 #67) Hardwood-Conifer Swamp 
(7-18/19-91 #37) Hardwood-Conifer Swamp 
(7-18/19-91 #40 Hardwood-Conifer Swamp 
(7-5-91 #1-57) Dominant (?) in Wet Meadow 
(7-5-1991 #1-33) Rare (?) in Wet Meadow 
(7-5-1991 #1-41) Occasional in Wet Meadow 
(7-5-91 #1-11)

Carpinus caroliniana 0 FAC Hornbeam
Reese 2726 (5-31-91 #80)Chelone glabra “5 OBL Turtlehead, White
Rare in Hardwood-Conifer Swamp



-3 FACW snowberry, Creeping
3 FACU Teaberry

Geranium
-5 OBL Grass, Canada Manna
Swamp
-5 OBL Grass, Fowl Manna

5
5

Gaultheria hiepidula 
Reese 2,701 (8-20-91 #19)
Gaultheria procumbens 
Geranium (robertianum?)
Rare in Hardwood-Conifer Swamp 
Glyceria canadensis
Locally abundant in Hardwood-Conifer Swamp 
Glyceria striata 
Reese 2592 (7-18/19-91 #33)
Reese 2728 (5-30-91 #83) In Hardwood-Conifer Swamp 
Reese 2747 (8-20-91 #26) Rare Hardwood-Conifer Swamp 
Gymnocarpium dryopteris 0 FAC Fern, Oak
Reese 2693 (8-20-91 #12) Occasional in Hardwood-Conifer Swamp 
Reese 2733 (5-30-91 #102) Abundant in Hardwood-Conifer Swamp 
Reese 2769 (7-18/19-91 #16) Rare in Hardwood-Conifer Swamp 
Hypericum majus -3 FACW St. John's-wort
Reese 2748 (8-20-91 #16) Rare in Hardwood-Conifer Swamp 
Hypericum sp.
Reese 2632 (9-16-91 #28) Rare in Hardwood-Conifer Swamp
impatiens capensis -3 FACW Touch-me-not, Spotted
Occasional in Hardwood-Conifer Swamp
Reese 2708 (8-20-91 #37) Occasional in Hardwood-Conifer Swamp 
Juncus brevicaudatus -5 OBL Rush, Narrow-panicle
Reese 2659 (9-16-91) Rare (?) in Hardwood-Conifer Swamp 
Juncus sp.
Reese 2596 (9-16-91 #41) Abundant along two-track in Poor Conifer Swamp 
Reese 2606 (7-5-1991 #1-73)
Reese 2640 (7-5-1991 #1-29) Rare in Wet Meadow
Larix laricina -3 FACW Larch, American (Tamarack)
Lemna minor -5 OBL Duckweed, Lesser
Reese 2673 (9-16-91 #11) Locally common in Hardwood-Conifer Swamp 
Linaria sp.Reese 2601 (9-16-91 #38) Occasional in disturbed areas in Poor Conifer Swamp 
Linnaea borealis 0 FAC Twinflower
occasional in Hardwood-Conifer swamp 
Lonicera dioica 3
Reese 2698 (7-5-1991 #1-61)
Lycopodium lucidulum -1
Reese 2626 (7-18/19-91 #44) Hardwood-Conifer Swamp 
Reese 2694 (8-20-91 #6) Rare in Hardwood-Conifer swamp
Lycopodium obscurum 3 FACU Ground-pine, Flat-branched
Reese 2662 (9-16-91 #22) Locally common in Hardwood-Conifer Swamp 
Lycopus americanus Bugleweed, American
Localized occasional

FACU
FAC+

Honeysuckle, Mountain 
Clubmoss, shining
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Lycopus uniflorus -5 OBL Bugleweed, Northern
Rare to common in Hardwood-Conifer Swamp
Reese 2750 (8-20-91 #9) Common in Hardwood-Conifer Swamp 
Lysimachia terrestris -5 OBL Loosestrife, Swamp
Reese 2687 (7-5-91 #1-37) Occasional in Northern Shrub Thicket 
Maianthemum canadense 0 FAC Wild-lily-of-the-valley
Common in Hardwood-Conifer Swamp
Reese 2 711 (8-2 0-91 #47) Abundant in Hardwood-Conifer Swamp
Medeola virginiana 5 UPL Indian Cucumber-root
Occasional in Hardwood-Conifer Swamp
Mentha arvensis -3 FACW Mint, Wild
Reese 2651 (9-16-91 #3) Occasional in Hardwood-Conifer Swamp

5 Mimulus ringens -5 OBL Monkey-flower, Allegheny
Reese 2703 (8-20-91 #27) occasional in springs in Hardwood-Conifer Swamp 
Reese 2697 (7-5-91 #1-65)

FACU+
-3 FACW
-3 FACW

Bishop's-cap, Two-flower 
Bishop's-cap, Naked 
Muhly, Wire-stem

Mitella diphylla
Common in Hardwood-Conifer Swamp 
Mitella nuda
Dominant in Hardwood-Conifer Swamp 
Muhlenbergia frondosa
Reese 2 64 9 (8-20-91 #24) Locally dominant in Hardwood-Conifer swamp 
Reese 2742 (7-5-91 #1-27) Locally common in Northern Wet Meadow 
Reese 2772 (7-18/19-91 #19) Localized occasional in Hardwood-Conifer Swamp 
Muhlenbergia glomerata -4 FACW+ Muhly, Marsh
Reese 2666 (9-16-91 #18) Rare in Northern Shrub Thicket 
Myrica gale -5 OBL sweet Gale
occasional
NASTURTIUM OFFICINALE -5 OBL Water-creas
Reese 2652 (9-16-91 #36) Dominant in stream in Northern Shrub Thicket 
Reese 2759 (9-16-91 #5) Locally abundant in stream in Hardwood-Conifer Swamp 
Onoclea sensibiliB -3 FACW
Locally common in Hardwood-Conifer Swamp
Reese #2702 (8-20-91 #23) Rare in Hardwood-Conifer Swamp 
Orthilia secunda -1 FAC+
(Oryzopsis asperifolia?)Reese 2 650 (8-2 0-91 #14) Localized occasional in springs within Hardwood-Conifer swamp

Fern, sensitive

Wintergreen, One-side

Osmunda cinnamomea -3 FACW
Localized occasional in Hardwood-Conifer Swamp
Osmunda claytoniana -1 FAC+-5 OBL

Fern, cinnamon
Fern, Interrupted 
Fern, RoyalOsmunda regalia 

Panicum sp.Reese 2603 (9-16-91 #40) Abundant (?) on roadside in Poor Conifer Swamp^ 
Parnassia glauca “5 OBL
Rare in Northern Shrub Thicket
Reese 2 656 (9-16-91 #32) Locally common in Poor Conifer Swamp

Grass-of-parnassus, Waxy
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Parthenocissus inserta 
Occasional in Hardwood-Conifer Swamp 
Reese 2684 (7-5-91 #1-23)
Phalaris arundinacea 
Localized in Hardwood-Conifer Swamp 
PHLEUM PRATENSE 
Rare
Physocarpus opulifolius 
Reese 2688 (7-5-1991 #1-39) Occasional in Northern Shrub Thicket 
Picea mariana -3 FACW Spruce, Black
Common in Hardwood-Conifer swamp
Pinus strobus 3 FACU Pine, White
Occasional to abundant in Hardwood-Conifer Swamp

3 FACU creeper, Thicket

-4 FACW+ Grass, Reed Canary
3 FACU Timothy

-2 FACW- Ninebark, Eastern

PLANTAGO MAJOR -1 FAC+ Plantain, Common
Reese 2753 (8-19-91 #52) Rare in Hardwood-Conifer Swamp 
Platanthera hyperborea -4 FACW+ orchid, Northern Green
Reese 2654 (9-16-91 #34) Locally rare to occasional in Hardwood-Conifer Swamp 
Reese 2669 (9-16-91 #15) Rare in Northern Shrub Thicket

-4 FACW+ Bluegrass, Fowl Meadow 
Poplar, Balsam 
Aspen, Quaking
Pondweed, Floating-leaf 
Lettuce, White

Poa palustris
Localized abundant in Hardwood-Conifer Swamp 
Populus balsamifera -3 FACW
In Poor Conifer Swamp margin
Populus tremuloides 0 FAC
Common in Hardwood-Conifer Swamp 
Potamogeton natans -5 OBL
Prenanthes alba 3 FACU
Reese 2750 (8-19-91 #58) Rare in Hardwood-Conifer Swamp 
PRUNELLA VULGARIS 0 FAC Heal-all
Reese #2749 (8-20-91 #15) Common Hardwood-Conifer Swamp 
(Prunus pensylvanica?)
Reese 2670 (9-16-91 #14) Occasional in Northern Shrub Thicket 
Reese 2704 (8-20-91 #29) Rare in Hardwood-Conifer Swamp 
Prunus virginiana 1 FAC- cherry, choke
Occasional in Hardwood-Conifer Swamp
Pteridium aquilinum 3 FACU Fern, Bracken
Locally common to dominant in Hardwood-Conifer Swamp 
Ranunculus hispidus 0 FAC Butter-cup, Swamp
Locally common in Hardwood-Conifer Swamp
Ranunculus recurvatus -3 FACW Butter-cup, Hooked
Reese 2734 (5-30-91 #105)
Rosa (palustris?) Rose
Reese 2 63 6 (8-2 0-91 #4.3) Rare in Hardwood-Conifer Swamp
Rubus pubescens -4 FACW+ Raspberry, Dwarf
Reese 2594 (7-18/19-91 #35) Common to locally abundant in Hardwood-Conifer Swamp
Rumex verticillatus -5 OBL Dock, Water (Dock, Swamp)
Rare to occasional in Hardwood-Conifer Swamp
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Sagittaria latifolia 
Occasional 
Salix eriocephala

-5 OBL
-3 FACW

Arrow-head, Broad-leaf 
Willow

Reese 2787 ( 7-5-91 #1-59) Common in Northern Shrub Thicket
-4 FACW+ Willow, shiningSalix lucida

Reese 2665 (9-16-91 #19) Occasional in Northern Shrub Thicket 
Reese 2760 (7-18/19-91 #24)
Sambucus canadensis -2 FACW-
Reese 2684 (7-5-91 #1-19) Localized rare 
Sanicula marilandica 3 facu

Elder, American
Black-snakeroot

Reese 2740 (5-30-91 
Scirpus acutus 
Scirpus atrovirens 
Occasional 
Reese 2797 (8-20-91 
Scirpus cyperinus 
Scirpus validus

#13 7) Rare in Hardwood-Conifer Swamp
-5 OBL Bulrush, Hard-stern
-5 OBL Bulrush, Green

#22) Rare in Hardwood-Conifer swamp
-5 OBL 
-5 OBL

Reese 2696 (7-5-91 #1-71) Locally abundant 
Scutellaria galericulata -5 OBL
Occasional in Hardwood-Conifer swamp 
Reese 2685 (7-5-91) Occasional in Northern Shrub Thicket

Wool-grass 
Bulrush, soft-stem
Skullcap, Hooded

Scutellaria lateriflora -5 OBL Skullcap, Mad Dog
Reese 2791 (8-20-91 #32) Occasional in Hardwood-Conifer swamp
Senecio pauperculus -1 FAC+
Rare in Hardwood-Conifer Swamp
SOLANUM DULCAMARA 0 FAC
Common
Solidago altissima 3 FACU
Reese 2621 (7-18/19-91 #39) Hardwood-Conifer Swamp
Solidago rugosa 
Reese 2628 
Reese 2664 
Reese 2679 
Reese 2790 
Reese 2792 
Reese 2794

Groundsel, Balsam 
Nightshade, Climbing 
Goldenrod, Tall 
Golden-rod, Wrinkled

Solidago uliginosa

-1 FAC+
(9-16-91 #4) Common in Hardwood-Conifer Swamp
(9-16-91 #20) Occasional in Hardwood-Conifer Swamp
(9-16-91 #1) Occasional in Hardwood-Conifer Swamp
(8-20-91 #34) Occasional in Hardwood-Conifer Swamp
(8-20-91 #35) Occasional in Hardwood-Conifer Swamp
(8-19-91 #4) BogCommon in old field

-5 OBL Golden-rod,
Occasional in Hardwood-Conifer Swamp
Sparganium chlorocarpum “5 OBL Burreed, Greenfruit
Reese 2653 (9-16-91 #35) Occasional in Northern Shrub Thicket 
Sphagnum sp. Peat Moss
Reese 2630 (9-16-91 #25) Dominant in Hardwood-Conifer Swamp 
Spirodela polyrhiza OBL Duckweed, Greater
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Stellaria longifolia -4 FACW+ Chickweed
Occasional in Hardwood-Conifer Swamp
Reese 2789 (5-30-91 #35) Occasional in Hardwood-Conifer Swamp 
Reese 2808 (5-30-91 #113) Hardwood-Conifer Swamp

-5 OBL
3 FACU

FACU
FACU+

-3 FACW

Symplocarpus foetidus 
Occasional in Hardwood-Conifer swamp 
TARAXACUM OFFICINALE 
Rare in Hardwood-Conifer Swamp 
Taxus canadensis
occasional in Hardwood-Conifer Swamp 
Thalictrum dioicum 
Rare in Hardwood-Conifer Swamp 
Thalictrum sp. 
occasional 
Thuja occidentalis 
Common in Hardwood-Conifer swamp 
Tiarella cordifolia 
Reese 2735 (5-30-91 #109) In Hardwood-Conifer Swamp 
Reese 2766 (7-18/19-91 #30)
Trientalis borealis -1
occasional in Hardwood-Conifer Swamp 
Tsuga canadensis 3
TYPHA ANGUSTIFOLIA “5
Locally dominant in Hardwood-Conifer swamp 
Typha latifolia -5 OBL
Local in Hardwood-Conifer swamp

FAC-

FAC+
FACU
OBL

Skunk-cabbage 
Dandelion, Common 
Yew, American 
Meadow-rue, Early 
Meadow-rue
Cedar, Northern White 
Foamflower, Heart-leaf
i

Starflower, American
Hemlock, Eastern 
Cattail, Narrow-leaf
Cattail, Broad-leaf

0 Typha xglauca -5 OBL
Locally dominant in a pond in Hardwood-Conifer swamp

Cattail, Blue
Ulmus rubra 
Rare
Urtica dioica procera 
Rare
Utricularia vulgaris 
vaccinium angustifolium

FAC
-1 FAC+

Elm, slippery 
Nettle, Stinging

-5 OBL Bladderwort, common
3 FACU Blueberry, Lowbush

Reese 2727 (5-30-91 #82) Occasional in Hardwood-Conifer Swamp 
Reese 2731 (5-30-91 #93) In Hardwood-Conifer Swamp 
Vallisneria americana -5 OBL
Reese 2744 (7-5-91 #1-47) Riverside 
Verbena hastata “4 FACW+
Reese 2681 (7-5-91 #1-7)
Viola blanda palustriformis -2 FACW- Violet, Sweet White
Reese 2806 (5-30-91 #100) Occasional in Hardwood-Conifer Swamp 
Viola (sororia?) 1 FAC- Violet, Common Blue
Reese 2803 (5-30-91 #91) Hardwood-Conifer Swamp

Wild-celery 
Vervain, Blue



Circaea alpina -3 FACW
Occasional (?) in Hardwood-Conifer swamp 
Reese 2691 (8-20-91 #10)
Cirsium muticum -5 OBL
Occasional in Hardwood-Conifer Swamp 
Reese 2680 (7-5-91 #1-5) Common in Northern Wet Meadow 
Reese 2668 (9-16-91 #16) Common in Northern Shrub Thicket

Nightshade, Small Enchanter's

Thistle, Swamp

-5 OBL Sawgrass, Smooth
0 FAC Virgin's-bower, Virginia

-1 FAC 4- Beadlily, Blue
-3 FACW Goldthread
0 FAC Bunchberry, Canada

10 cladium mariscoides
4 Clematis virginiana 

Occasional in Hardwood-Conifer Swamp
5 Clintonia borealis 

Occasional in Hardwood-Conifer swamp
5 Coptis trifoliata groenlandica 

Occasional in Hardwood-Conifer Swamp
6 Cornus canadensis 

Occasional in Hardwood-Conifer Swamp 
Cyperus sp.
Reese 2600 (9-16-91 #39) Common on roadsides adjacent to Poor Conifer Swamp

5 Cypripedium (calceolus pubescens?) -1 FAC+ Lady-slipper, Yellow
Reese 2655 (9-16-91 #33) Localized occasional in Poor Conifer Swamp

5 cystopteris bulbifera -2 FACW- Fern, Bulblet 
Reese 2741 (7-5-91 #1-13) Rare along Boardman River
Reese 2758 (8-20-91 #41) Locally dominant in Hardwood-Conifer Swamp, esp. slopes and windthrows

6 Drosera rotundifolia -5 OBL Sundew 
Occasional in Hardwood-Conifer swamp

6 Dryopteris cristata -5 OBL Woodfern, Crested
Reese 2700 (8-20-91 #18) Occasional in Hardwood-Conifer Swamp 
Reese 2713 (8-19-91 #53) Occasional in Hardwood-Conifer Swamp 
Reese 2729 (5-31-91 #88) In Hardwood-Conifer Swamp 
Reese 2768 (7-18/19-91 #15) Rare in Hardwood-Conifer Swamp 
Reese 2771 (7-18/19-91 #18) Hardwood-Conifer Swamp

(7-18/19-91 #15) 
(7-18/19-91 #18) 

Dryopteris intermedia 
Reese 2593 (7-18/19-91 #34) 
Reese 2692 (8-20-91 #11) 
Dryopteris spinulosa 
Reese 2715 (5-30-91 #33) 

(5-30-91 #57) 
sp.
(5-30-91

FAC Woodfern, Intermediate

-2 FACW- Woodfern, Spinulose
Reese 2720 
Dryopteris 
Reese 2807

1 Elodea canadensis
Woodfern

#110) Common Hardwood-Conifer Swamp 
-5 OBL

Reese 2677 (9-16-91 #6) Locally common in stream in Hardwood-Conifer Swamp 
Reese 2682 (7-5-91 #1-15)
Eleocharis sp.
Reese 2641 (7-5-1991 #1-31) Rare on riversides 
Elymus canadensis 1 FAC-

Water-weed, Broad 
i Hardwood-C
Spike-rush
Wild-rye, Nodding



Viola striata 
Reese 2723 (5-30-91 #64) 
Viola sp.

-3 FACW Violet, Striped Cream

Reese 2624 
Reese 2757
Undetermined 
Reese 2597 
Reese 2599 
Reese 2604 
Reese 2605 
Reese 2609 
Reese 2612 
Reese 2613 
Reese 2617 
Reese 2618 
Reese 2623 
Reese 2627 
Reese 2633 
Reese 2634 
Reese 2635 
Reese 2647

7-18/19-91 #42) Common in Hardwood-Conifer Swamp
8-2 0-91 #39) Occasional in Hardwood-Conifer Swamp
specimens:

8-20-91 #28) Rare in Hardwood-Conifer Swamp 
8-20-91 #46) Rare in seeps in Hardwood-Conifer Swamp
7-5-1991 #1-67) Shrub Thickets (?)
5-30-91 #95) Hardwood-Conifer Swamp
8-20-1991 #36) Hardwood-Conifer Swamp
8-20-91 #7) Rare in Hardwood-Conifer Swamp
8-20-91 #21) Rare to occasional in Hardwood-Conifer Swamp 
5-30-91 #99) Hardwood-Conifer Swamp
7-18/19-91 #36) Hardwood-Conifer Swamp
7-18/19-91 #41) Locally abundant in Hardwood-Conifer Swamp
7-18/19-91 #45) Rare as a weed in Hardwood-Conifer Swamp
9-16-91 #31) Rare in Hardwood-Conifer Swamp
9-16-91 #37) Rare in disturbed, cleared areas on river bank in Northern Shrub Thicket
8-20-91 #42) Rare in Hardwood-Conifer Swamp
8-19-91 #59) Rare in Hardwood-Conifer Swamp



APPENDIX "C"

WILDLIFE SPECIES LIST





Listed are species that occur at Brown Bridge. This list should be updated as new species 
are encountered.

BIRDS
COMMON NAME SCIENTIFIC NAME C0M40N NAME SCIENTIFIC NAME

Blackbird, Red-winged 
Bluebird, Eastern 
Buff1ehead 
Bunting, Indigo 
Canvasback 
Cardinal, Northern 
Catbird, Gray 
Chickadee, Black-capped 
Coot, American 
Cormorant, Double- 
crested 

Cowbird, Brown-headed 
Crane, Sandhill 
Creeper, Brown 
Crossbill, Red 
Crossbill, White-winged 
Crow, American (Common) 
Cuckoo, Black-billed 
Dove, Mourning 
Duck, American Black 
Duck, Ring-necked 
Duck, Wood 
Eagle, Bald 
Finch, House 
Finch, Purple 
Flicker, Northern 
Flycatcher, Alder 
Flycatcher, Great 

Crested 
Flycatcher, Least 
Flycather, Willow 
Goldeneye, Common 
Goldfinch, American 
Goose, Canada 
Goshawk, Northern 
Grackle, Common 
Grebe, Pied-billed 
Grosbeak, Evening 
Grosbeak, Pine 
Grosbeak, Rose-breasted 
Grouse, Ruffed 
Gull, Ring-billed 
Hawk, Broad-winged 
Hawk, Cooper’s 
Hawk, Red-shouldered 
Hawk, Red-ta1led 
Hawk, Sharp-shinned 
Heron, Great Blue 
Heron, Green-backed 
Hummingbird, Ruby- 
throated 

Jay, Blue 
Junco, Dark-eyed 
Kestrel, American 
Killdeer
Kingbird, Eastern 
Kingfisher, Belted 
Kinglet, Golden-crowned 
Kinglet, Ruby-crowned 
Loon, Common 
Mallard
Meadowlark, Eastern 
Merganser, Common

Age la iu s  phoeniceus 
S ia l la  s ia l is  
Bucephala a 1 bool a 
Passer in * cyanea 
Aythya v a lis ln e r ia  
Cardinal1a card in a l is  
Dumatella caro l inansis  
Parus a tr ic a p m u s  
Fullest amaricana 
Phalacrocorax a u ritu s

Mo lothrus a ta r  
Grus canadansis 
C arth la  amaricana 
Loxia c u rv iro s tra  
Loxia laucoptara 
Corvus brachyrhynchos 
Coccyzue arythropthalmus 
Zanaida macroura 
Anas rubripas  
Aythya co l la r is  
Aix sponsa
H aliaaatus  laucocaphalus 
Carpodacus maxicanus 
Carpodacus purpuraue 
Colaptas auratus  
Empidonax a 1norum 
Myiarchus c r in ltu s

Empidonax minimus 
Empidonax t r a i l  H i  
Bucaphala clangula  
C ardualia  t r i s t i s  
Branta canadansis 
A c c ip lta r  g e n tH is  
Quiscalus quiscula  
Podilumbus podleaps 
Coccothraustas vaspartinus  
P in i cola enucleator 
Phaucticus ludovlcianus 
Bonasa umballus 
Larus dalawarensis 
Buteo platyptm rus  
A c c ip lta r  cooparil 
Butmo linaatus  
Butao jama leans la  
A c c ip lta r s tr ia tu s  
Ardaa harodiaa 
Butoridaa s tr ia tu s  
Archilochus co lu b ris

C yanocitta c r is ta ta  
Junco hyamalls 
Falco sparvarius  
Charadriua vocifarus  
Tyrannus tyrannue 
Cary la  alcyon 
Regulus satrapa  
Fagulus calandula  
Gavia immar 
Anas platyrhynchos  
Stum s 11a magna 
Mergus margansar

Merganser, Hooded 
Merlin
Night-Heron, Black- 

crowned 
Nighthawk, Common 
Nuthatch, Red-breasted 
Nuthatch, White

breasted 
Oriole, Northern 
Osprey 
Ovenblrd 
Owl, Barred 
Owl, Boreal 
Owl, Great Horned 
Owl, Northern Saw-whet 
Parula, Northern 
Phoebe, Eastern 
Pintail, Northern 
Raven, Common 
Redstart, American 
Robin, American 
Sandpiper, Spotted 
Sandpiper, Upland 
Sapsucker, Yellow- 

bellied 
Scaup, Lesser 
Screech-Owl, Eastern 
Shrike, Northern 
Siskin, P1ne 
Snipe, Common 
Sora
Sparrow, Chipping 
Sparrow, Field 
Sparrow, Grasshopper 
Sparrow, House 
Sparrow, Savannah 
Sparrow, Song 
Sparrow, Swamp 
Sparrow, Vesper 
Sparrow, White-throated 
Starling, European 
Swallow, Bank 
Swallow, Barn 
Swallow, Northern 

Rough-winged 
Swallow, Tree 
Swan, Mute 
Tanager, Scarlet 
Teal, Blue-winged 
Teal, Green-winged 
Thrasher, Brown 
Thrush, Hermit 
Thrush, Swainson’s 
Thrush, Wood 
Titmouse, Tufted 
Towhee, Rufous-sided 
Turkey, Wild 
Veery
V i reo, Red-eyed 
Vireo, Solitary 
Vireo, Warbling 
Vulture, Turkey 
Warbler, Bay-breasted

Lophodytss cucullatus  
Falco columbarlus 
N ycticorax nycticorax

Chordailas minor 
S it ta  canadansis 
S it ta  caro l inaneie

Ic ta ru s  galbula  
Pandion ha 7 iaatus  
Saiurus aurocapi11us 
S tr ix  varia  
Aago11 us funarous 
Bubo v irg ln ianus  
Aagolius acadicus 
Parula amaricana 
Sayornis phoaba 
Anas acuta 
Corvus corax 
Satophaga r u t l c i 1 la  
Turdus m igratorlus  
A c t it ls  macular1a 
Bartramia longicauda 
Sphyraplcus varius

Aythya a f f in is  
Otus asio  
Lanlus axcubito r 
Cardual is  pinus 
Q allinago ga1 linage  
Porzana C arolina  
S p iza lla  passarina 
S p iza lla  p u s illa  
Ammodramus savannarum 
Passar domasticus 
Passerculus sandwichans 1 
Halospiza malodia 
Halospiza gaorgiana 
Pooacatas graminaus 
Zonotrlch ia  a lb lc o l l is  
Sturnus vu lg aris  
R iparla  r ip a r la  
Hirundo ru s tic s  
S talg idoptaryx serripenn

Tachyclnata b ic o lo r  
Cyngus o lo r  
Piranga o livacaa  
Anas discors  
Anas cracca 
Toxostoma rufum 
Catharus gutta tus  
Catharus ustu latus  
H yloc ic la  musts Una 
Parus b ic o lo r  
P lp ilo  arythrophthalmus 
H eleagris  gallopavo  
Catharus fusesscans 
Vireo o livaceus  
Vireo s o li ta r iu s  
Vireo g ilv u s  
Cat h a rt as aura 
Dandroica castanea



Warbler, Black-and- 
white

Warbler, Black-throated 
Blue

Warbler, Black-throated 
Green

Warbler, Blackburnian 
Warbler, Canada 
Warbler, Cape May 
Warbler, Chestnut-sided 
Warbler, Golden-winged 
Warbler, Magnolia 
Warbler, Mourning 
Warbler, Nashville 
Warbler, Pain 
Warbler, Pine

M n io tH ta  varia

Dendroica caerulescens

Dendroica virens

Dendroica fuse* 
W ilsonia canadensis 
Dsndroica t ig r in a  
Dendroica pensylvanica 
Vermivora crysoptera  
Dendroica magnolia 
Oporornis P h ilad e lph ia  
Vermivora ru f lc a p iu lla  
Dendroica palmarum 
Dendroica pinus

Warbler, Tennessee 
Warbler, Yellow 
Warbler, Yellow-rumped 
Waterthrush, Louisiana 
Waxwing, Cedar 
Whip-poor-will 
Wood-Pewee, Eastern 
Woodcock, American 
Woodpecker, Downy 
Woodpecker, Hairy 
Woodpecker, Pileated 
Woodpecker, Red-bellied 
Woodpecker, Red-headed 
Wren, Marsh 
Wren, Winter 
Yellowthroat, Coamon

Vermivora peregrina  
Dendroica petechia  
Dendroica coronata 
Seiurus m o tac illa  
Bombycilla cedrorum 
Caprimulgus vociferus  
Contopus virens  
Scolopax minor 
P1co1des pubescsns 
Picoides v illo s u s  
Dryocopus p 11eatus  
Malanerpes caro lIn us  
He lanerpes erythrocepha 
C istothorus p a lu s tr is  
Troglodytes trog lo d yte  
Geothlypis tr ic h a s

MAMMALS
Badger 
Bear, Black 
Beaver
Bobcat
Cat, doaestic 
Chipaunk, Eastern 
Cottontail, Eastern 
Deer, White-tailed 
Dog, doaestic 
Fox, Red 
Gopher
Hare, snowshoe 
Mink
Mouse, Deer 
Mouse, Meadow 
Mouse, White-footed 
Muskrat

Tax Idea taxus 
Ursus amerlcanus 
Castor canadensis 
F e lls  rutus  
F e lls  catus  
Tamias stria tum  
S ylv ilag u s  flo rld an us  
Odocolleus v1rg1n1anus 
Canim fa m ilia r  1s 
Vulpes vulpes 
Geomys spp.
Lepus amerlcanus 
H ustela vison 
Peromyscus manlculatus 
M icrotus pennsy7 van1cus 
Peromyscus leucopus 
Ondatra z lb e th lcus

Opossum, Virginia
Porcupine
Raccoon
Skunk
Squi rrel, Eastern Fox 
Squirrel, Eastern Gray 
Squirrel, Northern 

Flying 
Squirrel, Red 
Squirrel, 13-I1ned 

ground 
Vole, Meadow 
Vole, Woodland 
Weasel
Weasel, Longtai1 
Woodchuck

D ldelph is  v irg in ia n a  
Erethizon dorsatum 
Procyon lo to r  
M ephitis  m ephitis  
Seiurus n ig e r  
Seiurus ca ro lIn e n s is  
Qlaucomys sabrinus

Tamlamclurs hudsonicus 
Spermophilus

t r i  decern 1Ineatus  
Microtus pennsy1 van 1cus 
M icrotus pinetorum  
Musts la spp.
Musts la frena ta  
Marmota monax

OTHER VERTEBRATES
Bass, Rock 
Bass, Largsaouth 
Bass, Saallaouth 
Bluegi11 
Bullhead, Black 
Golden shiner 
Minnows, aisc. species 
Perch, yellow 
Pike, Northern 
PuapkInseed 
Sucker, White 
Trout, Brown 
Trout, Brook

TURTLES
Eastern Box
Painted 
Snapping 
Spotted (?)
Wood

LIZARDS
Skink, F1ve-I1ned

Ter rape ne C aro lina  
Carolina 

Chrysemys p ie ta  
Chelydra serpentina  
Clemmys g u tta ta  
Clsmmys inscu lp ta

Bumeces fame latum
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WILDLIFE VALUES

Definitions (Bailey 1984):

1) COMMERCIAL "The commercial value of wildlife is the capitalized value of 
the Income derived from selling or trading animals or their products, or from 
conducting a business based on access to wildlife populations."

2) RECREATIONAL “People derive benefits of pleasure, adventure, and enhanced 
physical and mental health from outdoor activities involving the pursuit or 
sometimes accidental enjoyment of wildlife. These people are hunters, trappers, 
fishermen, bird-watchers, photographers, hikers, campers and tourists of all kinds."

3) BIOLOGICAL "The value of wild animals to productive ecosystems. Wildlife 
are part of the complex biotic ’machinery’ of ecosystems that we rely on for food, 
water, fertilizer and aesthetic and recreational values. The activities of wildlife 
in enhancing the productivity and stability of ecosystems are an enormous service to 
man. These services include soil tillage; pollination; seed dispersal and planting; 
natural regulation of plant and animal populations, Including culling of diseased or 
inferior animals by predators;regulation of water resources; nutrient concentration, 
transportation and recycling; and sanitation through scavenging."

4) SCIENTIFIC, PHILOSOPHICAL, AND EDUCATIONAL "The scientific value of 
wildlife is the value of wild populations as objects of scientific study. The 
results are valuable to science and also to philosophy because wildlife ecology 1s 
the study of life and serves as one basis for speculation on human purposes, values, 
ethics, and destinies. The educational value of wildlife is realized in the use of 
wildlife examples 1n schools and at nature centers and park exhibits to enhance 
people’s understanding of their environment. The philosophical and educational 
value of wildlife may be critical to developing an ecological and evolutionary 
ethic, which some people propose is the only solution to man’s environmental 
problems."

5) AESTHETIC "The value of wildlife and their habitats as objects of beauty or 
historical significance, and as they become part of literature, poetry, art, and 
music, is the most personal and variously conceived of wildlife values. Aesthetic 
values are un-quantifiable yet, for many, is essential to the quality and even the 
perception of life. Aesthetic values increase with understanding."

6) SOCIAL "When individuals realize commercial, recreational and aesthetic 
values from wildlife, there is additional value realized by the community they live 
1n and everyone in the community benefits. Through the multiplier effect, the 
community as a whole improves its economic base when money is spent on wildlife- 
oriented outdoor recreation. An individual’s physical and mental health, enhanced 
by participating in outdoor recreation, 1s of value not only to oneself, but also tc 
one’s neighbors. If individuals are healthy and happy, they are not likely to add 
to community welfare costs for medical aid, income support, or counseling; nor are 
they apt to be involved in crimes against the community."

7) NEGATIVE "The negative values of wildlife are the costs of wildlife damages 
to crops and other property and the costs of controlling those deimages. Forms of 
negative values include tree seedling browsing by deer; crop damages by a variety o 
animals; beaver flooding; coyote predation...etc..
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Water.,. BROWN BRIDGE PQlffl----  T______ R_______ Sec ....  Date 6/23/86 TO 6/27/86
grand traverse " V  " . l ' .. „ _ :

I .D .____________ _________ ______________ Sheet 3 of 3_______________

MICHIGAN DEPARTMENT OF NATURAL RESOURCES
Fisheries Division F I S H  C O L L E C T I O N  ( C O N ’T .

Summary of: ( JjAII sites ( )Coll. site No_________ ( ) Index site No.:________ (X)A II gear (X) Gear _.ING, LMF, SMF

Species
WHITE 
SUCKER .

GOLDEN
SHINER 1

Bear SMF SMF
„ength£ 11.7 3.5
Avg. Wt. . JLA2 0.01
Total

No. Lb. No. Lb. No. Lb No ‘ Lb. No. Lb. No. Lb. No. Lb.

J if) . 156 64 0.6
51 90 29 0.3

CPE 27 39 16.0 0.2
X> L-A^

Inchest
1 107
2 30 .. 0.4 64 0.6
3 10
4
5
6
7

a  e
2  9 1
<o 10

co 11
I 12
§ 13
x  14 3 .3.6
0Z
w 15 2 1.9 -•
* 16 6 10.6
5  17 . 5_ 10.4
£ 18 14 34.7
§ 19 14 40.6
£ 20 9 30.4
± 21 6 23.3
o  22
2  23
«-* 24

25
26 ...
27
28
29
30
31 .
32
33 . '
34
35
36
37
38

Sample
total 110 156 64 0.6

m
n̂ v
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MICHIGAN DEPARTMENT OF NATURAL RESOURCES
R-8070 4/81

I \

Water BROWN BRIDGE POND

County GRAND TRAVERSE •
T .J2M ____R. _JLQW_____Sec. ■14.-15

Id.

FISH GROWTH ANALYSIS 

Collection Date (S /2 3 /R 6  TO

| J ■ / J  r
I > i mu*'

■ y ’ U

r j , . ,  .

<' /

4/ Several species may be listed on one sheet.£ Age In years. Fish become one year older on January 1. (over)



CATCH SUMMARY BY GEAR Gear * ■ or as indicated

Species
ROCK
HASS

WHITE
SUCKER

NORTHERN
PIKE BLUEGILL

ROCK
BASS

YELLOW
PERCH

BLACK
BULLHEAD

Sear LMF LMF SMF SMF SMF SMF SMF
~ngth£ 6.5 17.9 21.5 3.5 6.3 3.8 6.0

Wt. 0.20 2.30 2.32 — 0.20 0.02 0.10

Total
No. Lb. No. Lb. No. Lb. No. Lb. No. Lb. No. Lb. No. Lb.

S3 11.5 134 306 5 11.6 1 — 26 5.2 9 0.2 2 0.2
22 3 55 88 2 7 0.3 — 12 3 4 0.1 0.9 0.1

CPE A . 4 .1.0 11.2 25 1.2 2.9 — — 6.5 1.3 2.2 — 0.5 —
X, L -A * . 8 2  . 80 0 62 0

Inches4
1

i

2 3 —

3 1 — 3 —

4 2 0.1 1 —

5 19 2.3 ( 11 1.3 1 0.1 1 0.1
6 16 3.2 5 1.0 1 0.1 1 0.1
7 15 4.6 i 7 2.2
8 3 1.4
9 1 0 .6

10 1 0 .5
11 0.6
12
13

uj 14 2 2 .4
2  15 8 11.7 1 0.8
5  16 28 49.3
co 17 28 58
<  18 33 82
O 19 23 67
“  20 8 27.0 1 1.8
fe 21 2 7.8
zUJ
-J 22 1 2.5
t  23 1 2.8
O 24
w 25 1 3.7
2  26

•

£  27
a: 28
5  29
S  30

31
32
33
34
35
36
37

- —  3q • -
---------  39

40

Sample
total 53 11.5 134 306 5 11.6 1 — 26 5.2 9 0.2 2 0.2

+  Record average length or range in length of fish
^  Total % = percent contribution of the species to the total catch in the gear
^  L-A *  Legal* or acceptable* size game fish: bluegill. sunfish. rock bass-6 ♦ ; crappie. perch, bullhead-7 *  ; bass-12* +  ; walleye-15 V ;  pike-2 
- muskie-30'+ ; trout-7"+ in U P. streams. 8"+ in L.P streams. 10 + in lakes 

•OR:



MICHIGAN DEPARTMENT OF NATURAL RESOURCES
Fisheries Division

<Vi..niy fiRATJT) TRAVERSE-------

Summary of: ( 35 All sites ( )Coll. site No..

w.t,r BROWN BRIDGE POND
t  26N r  10W s » r  14. 15 

i.o.______________: _______

FISH COLLECTION (CON’̂
n.,a 6/23/86 TO 6/27/86

Sheet - 2 of_3_ I
-( ) Index site No. (X ) All gear (X) Gear ING^ LMF f SMF

Species
WHITE 
SUCKER...

BLACK
BULLHEAB BLUEGILL

NORTHERN
PIKE

LARGEM0UTH
BASS

YELLOW 
PERCH J PUMPKINSEED

Gear . .XGN_____ _ _IGN LMF LMF LMF LMF __ ..LMF. .. ....
Lengthy ___16,7 i 5 o.5 . |__  6. 3 17.2 ..12.7 .... 7.0 .... 6,-3 -  i
Avg Wt. 1 .96. _ 0.10 0.20 1.30 1.00 • 0.20 0.20 I

No. Lb. No. Lb. No. Lb. No. ‘ Lb. No. Lb. No. Lb. No. Lb.
Total 61 120 1 0.1 18 2.8 15 19.8 5 5.3 2 0.3 16 2.9|

46 73 1 — 7 1 6 6 2 2 1 0.1 7 o - 8 I
CPE 3.4 6.6 — — 1.5 0.2 1.2 1.6 0.4 0.4 0.2 — 1.3 0.2
% L-A$ 0 72 20 100 50 56 J |

Inchest
1

1

2 - - ■
3 {
4 3 0.2®
5 1 0.1 5 0.1 5 ° *  7
6 11 2.1 1 0.1 8 l . i f l
7 2 0.6 1 0.2 1 0 . *

"  8
2  9 ■
co 10 1
«o 11 3 -_l.jr.8j 2 0.6
1  12 6 4 . 6 1 0.4 4 4.0
i  13 .3 2.9 1 1.3 I
X  14 6 7.1 3 1.9 ■

0
S . 15 2 2.9 ■
«  16 6 10.6 ■

5  17 8 16.7 3 3.4 i

2  18 16 39.7 2 2.7 ■
O 19 8 23.2 1 1.6 ft 1
£  20 3 10.1 1 1.8
i  21 1 2.2 ■
5  22 I
5  23

■

- 1 24
25 1
26 . 1
27
2B • 1 5.2 ■
29 1
30
31 ■
32 1
33 •
34
35 1
36 ■
37
38 - |

Sample
total 61 120 1 0.1 18 2.8 15 19.8 5 5.3 2 0.3 16

1
2

1
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MICHIGAN DEPARTMENT OF NATURAL RESOURCES
Fisheries Division

ater BROWN BRIDGE POND 
tv GRAND TRAVERSE T. 2.6N R 10W Sec. 14. .15.

I.D. ________________________

FISH COLLECTION
Date 6/23/86 ■■ TO 6 / 2 7 / M __
Sheet 1 of__3___________________ __

-ii«iry of: (X )A II sites ( ) Coll. site No. _( ) Index site No. (X)A!I 9ear (X) Gear _I GEL_SMF..
pie site(s): Number of 15 Depth Range 0-29 T Temperature range

Location(s) (describe or map below):

I r (abundance, type): SUBMERGED LOGS. WFFD RFTIS. BF.Ens

I
foods: SUCKER FRY, SHINERS, CLAMS, SNAILS, MAYFLY HATCH, LEECHES 
r clarity, level, etc:: CLEAR, NORMAL - LEVEL FLUCTUATES DUE TO DAM Cond.: Electro, eff.:

/eather: Present SUNNY BREEZY Preceding PARTLY CLOUDY
perature: Air 26°C Water surface 20 C Time of day 12; 40
im: Length Avg. width Avg. depth

Velocity: Ave. Surface Discharge

I
Bottom type:

Description: IGN-125' EXPERIMENTAL INLAND GILL NET OF H »  ■ 2" . 2*" .3'!. & A" £TRETCH_MT.A£IIRF.- T.ME
RGE MESH FYKE NET 2" STRETCH MEASURE; SMF-SMALL MESH FYKE NET 3/8" BAR MEASURE.

ffort: Net lifts IN G -1 8 ,LMF-9,SMF-3Net n ightsIG N-18 ,LMF-12,SMF-4 Area covered Hours shocked

I
nose ot collection: ROUTINE INVENTORY AS OUTLINED IN RECENT FISH MANAGEMENT PT.AN FOR TTTF. ROARDMAN- 
VER SYSTEM._________________ _________ ;_________________' • 1 " ........................

)aid collected (V): ) CATCH SUMMARY ( LENGTH-FREQUENCY ( J )  LENGTH-BIOMASS ( ) LENGTH-WEIGHT REGRESSION 
,......... ( J ) GROWTH ( ) MARK & RECAPTURE ESTIMATES ( ) AGE-FREQUENCY & SURVIVALV

FOLD

ysis, map. remarks, fishing reports: A total of 11 different species were collected during this survey. 
Seven brown trout were collected in the gill nets and averaged 16.9 inches long. Most were

I -'.cted in water less than 15 feet deep. A total of 2^ northern pike (averaging 18.5 inches) 
collected. They were growing very slowly compared to the state average. Rock bass are 
abundant, averaging 6.4 inches. Bass and panfish were sparse, but exhibited'average to good

rowth and size. Bluegill and pumpkins eeiT in the 7 inch class were taken. Also several bass 
the 14 inch range. Yellow perch averaged 6.7 inches. White suckers and golden shiners 

v^re very abundant. Sucker fry observed around the shoreline.

r general, the population of game fish appears adequate for a reservoir of this size. What 
e reservoir lacks in quantity is compensated for in quality. The only exception being 
northern pike which average smaller (and growing slower) than expected. Anglers report good

fshing for pike, brown trout and smallmouth bass. Anglers catching perch during the survey.
ack spot present on pike, rock bass and pumpkinseed. Small mayfly hatch, 

painted turtles, swans, geese, loons and beaver present.
Snapping and

st fish collected from water depths less than 15 feet. Fish in deeper water were suspended.

G

—lysis by Ralph Hay

OzLAROZ f a r
0 ' 1AU- fyKS

i&cioti Pt»i> /f'rr  7t>

.Sec. MGNT. D-6___ __________
ection by. Sapak

Andy Westmaas 
Scott Conradson

Spr. D-6 MGNT . Identification by J« Sapak, Sec. D-6 MGNT,
COPIES TO: ( ) LANSING ( ) REGION ( ) DISTRICT ( ) I.F.R.

R805? 
Rev 3/G



pecies r
BROWNTROUT BLUEGILL NORTHERNPIKE SMALLMOUTHBASS LARGEMOUTHBASS ROCKRASS YELLOW _EER-CH . -

*ear IGN I IGN . IGN TfiN IGN IGN IGN
engtfv̂ 16.9 7.0 19.2 14.5 1 14.5 6.1 7.7
vg. Wt. 1.84 0.25 1.57 1.55 ...1 .60 0.18 n. 77
otal ---

No. Lb. No. Lb. No. Lb. No. Lb. No. Lb. No. Lb. No. Lb.
7 12.9 2 0.5 8 12.7 4 6.2 1.6 2S 4.6 25 5-4

- . ... 5 8. 1 0.2 6 8 3 4 1 1 19 3 19 3
:PE 0.4 0.7 0.1 — 0.4 0.7 0.2 0,3 __ ... 1.4 . 0.3 .. £LJ33 L-A>£ -- 100 100 36 100 100 — 56 _56

Inchest
* --- 1

■ — — - • - - - ■' •
-- —  2 - .. • •
--  3 ... » 1 — a.---  4 1 0.1 ..
, ... _ 5 9 _LJL_ 5--- 6 1 0.2 10 2.0 7. £LJB.7 • 1 0.3 3 _JL^ 3 0.5- ... 8 - 1 0.59 - 9~  10 • . 1 0.5

— 11
12 _ *

— - 13
Ui — 14 2 2.2 1 0.6 ■ 4 6.2 . 1 1.6
| 15 1 1.3 ■ 1
<n 16 2 3.2 1 0.9 .. ..
co 17 - --
< 18 '
o 19 3 4.7
«P 20 2 6.2 1 1.8 -
fc 21 1 2.2
ZUi-j 22 1 2 . 5 c.

 ̂ ... V

>  23
^  24
S 25
2 26
£  27
jE 28
§  29
S 30 ■

31
32 1 . l,6j 25 __25__ 5.4.
33

ALL SPECIES TOTAL34
35 Gear No. Lb.
36 IGN 134 164
37 SMF 217 174
38 LMF __243 349
39
40

Sample
total 7 12.9 2 0.5 8 12.7 4 6.2

v Record average length or range in length of fish.
* Total %  « percent contribution of the species to the total catch in the gear.
, l-A - Legal- or acceptable- size game fish: bluegill. sunfish. rock bass-6 v ; crappie. perch, bullhead-7*'* ; bass-12 + ; walleye-15’V ; pike-20 + 
muskie-30' ̂ ; trout-7 ♦ in U P. streams. 8 V in L.P. streams. 10"+ in lakes.
•OR.

> Inch groups: 1*1.0-1.9. 2=2.0-2.9. etc.



APPENDIX "E"

DEPTH CONTOURS (MAP)
MDNR FISH ABUNDANCE SURVEY AND COMMENTS
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Lake BROWN BRIDGE POND . 

County GRAND TRAVERSE____

MICHIGAN DEPARTMENT OF NATURAL RESOURCES
Fisheries Division....

T. 26N n 10W gee. 14 , 1 5 ___

11

R8063

4/81

LAKE SURVEY SUMMARY
1. Other names of lake

2. Accessibility (how reached, condition of roads) CO. ROAD 616 NORTH OF MAYFIELD TO RIVF.R RD. TO CITY OF TRAVERSE CTTY 

ACCESS SITE BY DAM___________________________________________________________________ ______________________ ______________ _
3. Outlet (immediate and main drainage) BOARDMAN KTV F.R _______________

Permanency Size

4. Dam in outlet Y E S Distance from lakeADJACENT TO DAM Height 18 FT.

Effect on level Owner TRAVERSE CITY ; Use HYDRO-ELECTRIC

Effect on fish movements COMPLETELY STOP ANY UPSTREAM MOVEMENT

5. Inlets (name, size) BOARDMAN RIVER
Drainage area

6. Pollution (kind, eource, severity) ORGANIC MATERIAL & SAND FROM RIVER SEDIMENTS

7. Shoreline type (% ): Bog Swamp Marsh Upland

8. Surrounding country (topography, soil, cover) UPLANDS, SANDY SOILS HARDWOODS

9. Use (private, public, semi-private) PUBLIC Public fishing site YES

10. Approximate number Cottages Resorts Boat Liveries
11. Intensity of fishing {heavy, medium, light, or angler days) Summer MEDIUM WINTER - LIGHT
12. Other uses

13. Area 180 ACRES Shore Development Maximum depth
14. Area of Vegetation (acres) Per cent shoal (less than 15 ft.)
15. Slope at drop-off (gradual, steep)

16. Bottom Soil: Shoal Deep water

17. Color Secchi disk (range)

18. Temperature (range): Surface Bottom

19. Thermocline Location Temperature (range)
20. Dissolved oxygen (range): Above thermocline (in upper 20 feet If absent)

In Thermocline Below thermocline (near bottom If absent)
Depth range where temperature Is below 70° F .t and 0t above 4 ppm. | Oxygen-thermal type

21. [pH (range) CO*

Copies to: Lansing ( ), Region ( ), District ( ), I.F.R. ( ) (Over)

C L j



■yt v jfi'

22. Cover (kind, abundance)_______________________________________________  . r  .... __________________________________ __ _____________________________ '

23. Vegetation (type, abundance)________________________ _________ • - ■ • • - . • • _______________________ __ ________________ ” _______________

24. Food (abundance, dominant organisms): Plankton FRESHWATER CRUSTACEANS; SCUDS ______ _______

Bottom: Shoat WHITE SUCKER FRY, CRAYFISH DAMSELFLY NYMPHS I Depths SUCKER FRY (ABUNDANT)

Vegetation: : LEECHES. AQUATIC INSECTS ' ________________ . ____________ ; ■ .

25. Spawning grounds (summarize observations and reports) SOME GRAVEL AREAS, WEEDY SHALLOW AREA, ACCESS TO RIVER' ’ ■

SPAWNING AREAS . . • • • • .

26. Predators (kind and abundance) KING FISHERS, WATER SNAKE, PIKE, SMB, LMB, MALLARDS, SEAGULLS, SWANS 
j 27. Fish parasites BLACKSPOT ON NOP AND ROCK BASS ___________ ___________ ' •• -■ ‘ - • • • ■

Fish mortalities (observed or reported) . •
> i : ■ r > . • • •

28. Fishing: general reputation LOCAL FISHERMAN SAY GOOD CATCHES OF PIKE, BROWN TROUT AND SMALL MOUTH BASS
History............................. . . .  -i
... . .  ...... ........................... 1 Reported by

29. Recent stocking . . ..
...........  . . . . . .  . ■ • •. •

30. Fish species ■Abundance - I Predominant size 1 Growth rate (poor, average, good) . :

ROCK BASS ABUNDANT 5" TO 8" AVERAGE'

YELLOW PERCH SPARSE 5" TO 7" POOR • - :

SMALL MOUTH BASS SPARSE 1 4 " AVERAGE . . . .  -

LARGE MOUTH BASS SPARSE 12" TO 14" AVERAGE ' '

NORTHERN PIKE COMMON 14" TO 19" VERY POOR -v . . . r

BLUEGILL - SPARSE 5" TO 7" GOOD

PUMPKINSEED SPARSE 5" TO 6" AVERAGE : j 1

WHITE SUCKERS VERY ABUNDANT 16" TO 19" < .. i J a  «•> , •*'./« •

BLACK BULLHEAD SPARSE • 5" TO 6" •» : * \ i . \) i: * n ( (

BROWN TROUT SPARSE 14" TO 6" GOOD \

GOLDEN SHINER ABUNDANT • 3"

Continuations (use item numbers):

Prepared by S T E V e  LAZAR | Section d - 6  M G N T | Date of survey(s) 6/23 - 27/86



\

Species 4/
Ago

G ro u p -S ’
Num ber 
of fish

Lenth range 
In Inches

Mean length 
In inches

State avg. 
length

G ro w th  Index 
(b y  age group)

Mean grow th 
Index 

for species

NORTHERN PIKE 1 4 11.0 - 15.4 12.7 14.4
i» 2 6 14.2 - 17.6 15.4 19.0 -3.6
it 3 9 16.7 - 21.8 19.1 21.8 -2.7
ii 4 4 19.6 - 22.4 20.8 24.2
ii 5 1 20.9 20.9 26.1
ti 6 3 21.5 - 23.6 22.5 27.8
i i 7 2 25.6 - 28.5 27.0 30.0 -3.2

BLUEGILL 3 15 3.8 - 7.3 6.5 5.3 +0.8
n 4 4 5.9 - 7.1 6.6 6.2 +0.8

4

BROWN TROUT 3 1 12.5 12.5 11.8
i i 4 3 14.5 - 16.0 15.0 14.8
i i 5 2 15.9 - 20.8 18.6 17.7
n 6 1 20.5 20.5 20.8

PUMPKINSEED 3 9 4.4 - 6.2 5.3 5.2 +0.1
it 4 5 5.0 - 6.9 6.1 5.8 +0.3
i i 5 3 6.0 - 6.5 6.2 6.3 +0.2

Analysis: The northern pike are growing very poorly, i.e. significantly slower than the state average.
Yellow perch and rock bass are also growing very slowly. On the other hand, bluegill exhibit 
very good growth and pumpkinseed satisfactory growth.

Prepared by Steve Lavar ---------------

Copies to: □  Lansing, OReglon, DDIstrlct, □  I.F.R.

Section D - 6  M g n t Date 2/10/87
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APPENDIX "F"

EXPERIMENTAL (NATIVE) SHRUB PLANTINGS
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APPENDIX "G" 

GROUND WATER CLEAN UP
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PART II
FIELD APPROACH TO ENHANCING THE SESSILE AND PLANKTONIC 
MICROORGANISM POPULATION IN SITU USING OXYGEN AND NUTRIENTS

SUMMARY

The volatile aromatic hydrocarbon compounds benzene, toluene, 
ethylbenzene, and xylenes (BTEX) impacted a unconfined aquifer; 
leaving 92 kg of dissolved phase and 21 kg of adsorbed phase 
hydrocarbons as carbon in situ. Mechanical recovery by 
conventional pumping has removed 51 kg of this hydrocarbon mass 
while the remaining 61 kg are being remediated.

Results of the PHASE I "Field and Laboratory Assessment of the 
Sessile and Planktonic Microorganism Population in the Presence 
and Absence of Oxygen and Nutrients for Aquifer Soil and 
Groundwater" were used to design the enhanced in situ 
bioremediation system. In situ treatment will be used to 
compliment the existing conventional mechanical pump and treat 
technology.

Recovery wells (5) remove groundwater containing dissolved phase 
volatile aromatic hydrocarbons from 172,000 square feet of 
contaminated aquifer. Purged water totaling a flow of 38-40 gpm 
is treated by a conventional counter current packed air stripping 
tower (AST). After treatment, water will be reinjected into 5 
wells in the absence of nutrient to safe guard against aquifer 
permeability loss due to increase in cell mass. After 5 months 
of treated water injection this will be followed by 12 to 15 
months of nutrient addition with 3 additional months of straight 
groundwater injection. The treated water will be air saturated 
with a dissolved oxygen concentration of approximately 10 mg/1.

Nutrient injection will include the compounds potassium nitrate 
"KN03" and dihydrogen phosphate "KH2P04" (or equivalent). The 
amended groundwater will then be reinjected at a total flow of 8 
to 10 gpm through 5 recycling points. The remaining water 
recharges the aquifer out of the treatment zone area through a 
infiltration gallery.

Nutrient quantities added will be based on a carbon:nitrogen 
phosphorous ratio of 100:10:5. The hydrocarbon concentration 
average as BTEX in the aquifer is 4.6 ppm. Nitrogen will be 
added at 1 ppm N03 and phosphorous will be added at 0.5 ppm P04.

This paper details the background of the site and the process 
that will be taken to document the effectiveness of the enhanced 
in situ bioremediation system.

1



OBJECTIVES
The main objectives of the environmental remediation is to:

- Provide essential nutrients and oxygen responsible for 
enhancing the in situ biodegradation of hydrocarbon by 
microorganisms in there sessile and planktonic environment.

- Increase the efficiency of contaminant removal and
in situ treatment of hydrocarbon in regions of low soil 
permeability (Hydraulic Conductivity < or = 15 ft/day).

- Document effectiveness of in situ enhancement through the 
periodic testing of hydrocarbon removal and viable sessile 
and planktonic microorganism populations.

- Calculate the nutrient uptake and oxygen usage rates by 
microorganisms in the aquifer.

- Field document groundwater mounding and flow rates as a 
function of aquifer hydraulics by region.

BACKGROUND

Natural gas is produced at oil well sites in a water saturated 
state. Prior to storage and transport, the produced gas is 
subjected to a dehydration process; whereby the gas is up flowed 
through the dehydrator while triehthylene glycol (TEG) is passed 
down through the tower. During this process, water with 
dissolved phase hydrocarbon, pass from the gaseous phase into the 
TEG. The TEG is then heated above the boiling point of water and 
driven off as a steam. The steam is partially condensed to 
water, through passive atmospheric cooling, and collected in a 
vessel. At this site the vessel lost its integrity. As a result 
water condensate migrated to the subsurface with concentrations 
of volatile aromatic hydrocarbons in the 100 ppm plus range.

The loss of hydrocarbon to the subsurface aquifer resulted in a 
contaminant mass that is distributed over an area of 172,000 
square feet. The vertical distribution of contaminant ranges 
from 3 feet in perched zones to 25 feet in the thickest part of 
the saturated aquifer. The average thickness of the impacted 
aquifer is 5 to 10 feet.

CONCLUSION

The mechanical method of groundwater treatment at the Conoco Inc. 
St. East Bay i 2-14 well site is by Air Stripping. The stripped 
volatile aromatic hydrocarbons are then adsorbed in a Vapor Phase 
Granular Activated Carbon Bed; while treated groundwater will be 
used for in situ biological treatment by the addition of

2



nutrients in oxygenated water. Excess water is charged to an 
infiltration basin out of the treatment zone. Recycling of 
groundwater amended with nutrients will be monitored to insure a 
HYDRAULICALLY CLOSED LOOP SYSTEM.

Groundwater recovery has been in operation at the St. East Bay # 
2-14 well site since November of 1990. The recovery operation 
has removed approximately 50 kg (40-50 %) of volatile aromatic 
hydrocarbons (Benzene, Toluene, Ethylbenzene, Xylenes; BTEX) from 
the dissolved phase of the contaminant area. The remaining 
hydrocarbon present in the dissolved and adsorbed phase of the 
aquifer system is estimated at 40 kg and 20 kg respectively.

Five recovery wells are removing groundwater containing dissolved 
phase volatile aromatic hydrocarbons from 172,000 square feet of 
contaminated aquifer. Purged water totaling a flow of 38-40 gpm 
is treated by a conventional counter current packed air stripping 
tower (AST). After treatment, water will be reinjected into 5 
wells in the absence of nutrient to safe guard against aquifer 
permeability loss due to increase in cell mass. After 5 months 
of treated water injection this will be followed by 12 to 15 
months of nutrient addition with 3 additional months of straight 
groundwater injection. The treated water will be air saturated 
with a dissolved oxygen concentration of approximately 10 mg/1.

The recycled water distribution patterns will be followed by 
performing an Aquifer Recharge Step (ARS) test. The ARS test 
will be used to field verify the site hydraulic gradient changes 
and update spreadsheet calculations. ARS testing will consist of 
obtaining water table elevation data as follows:

Recycle Flow Rate Recycle Life
Point (gpm) (Days)

1 .5 0, 7, 14

10,11,30,31 1.0 0, 7, 14

1

o
•

H

0, 7, 14, 44

10,11,30,31 2.0 0, 7, 14, 44

The ARS test will determine the increased gradient about each 
injection well, due to mounding effects, and the overall site 
gradient and flow distribution patterns.

Pore volume exchange rates and the associated dissolved oxygen, 
nitrogen, and phosphorus uptake by the sessile and planktonic 
microorganism population will also be cross correlated to

C S
C7
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1/2' SCHEDULE 40 PVC- 
P0ZOMETER

CEMENT GROUT SEAL

1" PITLESS ADAPTER 

WELL SEAL

4" SCHEDULE 40 
PVC WELL CASING

#10 SLOT SCHEDULE 40 PVC 
WELL SCREEN (1/2* X 5’ LONG)

STATIC WATER LEVEL

E X TC  GRADE

1* POLYETHYLENE TUBING

6 3/4"’ BOREHOLE

BENTONITE SLURRY

1' PVC DROP PIPE

#10 SLOT SCHEDULE 40 PVC 
WELL SCREEN (4"‘ x 8’ LONG)

#3 FILTER SAND PACK (6*)

TYPICAL NUTRIENT INJECTION TOLL
CONOCO STATE/EAST BAY #2-14

PART O f SEC. 14. T.28N.. R.101T.. EAST BAY TIP.. GRAND TRAVERSE CO.. MICHIGAN

Gosling Czubak Associates figure 5

PROJECT NO.: 66154.00 
INJW 1L2. 1 -1 2  . 08/24/92 ot 16:32

Engineers Gosling Czubak Associates, P.C.
S urveyors  525 West Fourteenth

Traverse City, Ml 49684 
616 946-9191
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APPENDIX "H"

HUNTING & TRAPPING AREA DESCRIPTION 
SPECIES-SPECIFIC MANAGEMENT RECOMMENDATIONS





TO
RANCH
RUDOLF

Hunting & Trapping by 
Permit Only Area

SCALE IN FEET NORTH

LandSpace Architecture, Inc. 2.7.2002

L1 communications tower

k well site

canoe launch

/i\ / \ \  
p

scenic lookout

pond access

parking 

boat launch

□ caretaker’s residence



HUNTING AND TRAPPING

State regulated hunting & trapping is allowed on that portion of the Brown 
Bridge Quiet Area OUTSIDE the "Core Area”.

NO HUNTING OR TRAPPING IS ALLOWED IN THE "CORE AREA" OF THE BROWN BRIDGE 
QUIET AREA.

The City of Traverse City reserves the right to allow species-specific 
hunting or trapping BY PERMIT ONLY on any or all of its property as deemed 
necessary for management reasons.

"Core Area" description: The Core Area 1s described as all City owned land 
south of Hobbs Highway and Ranch Rudolph Road, and north of Brown Bridge 
Road, extending to the east and west property lines of the Quiet Area.

Gtty of Traverse Gtty

BROWN BRIDGE QUIET AREA



Species specific hunting, trapping and habitat recommendations (seasons may 
vary from what is noted here):

HUNTING

Deer

The three methods of harvest (listed most effective - least effective) and 
season length are:

1) Center fire rifle - November 15 - November 30.
2) Muzzleloading - December 13 - December 22.
3) Archery - October 1 - November 14 & December 1 - January 1.

Harvest by archery (bow hunting) alone will not sufficiently control deer 
populations at Brown Bridge. Should be combined with one other type of 
harvest method.

Harvest Recommendation: Continue to manage deer populations through yearly 
harvest. Utilize both archery and muzzleloading harvest methods to control 
deer populations in the "core area".

Habitat Recommendation: Reintroduce young aspen stands. Close Brown 
Bridge Road.

Bear

Season: September 10 - October 21.
i

Harvest Recommendation: Suspend harvest.

Habitat Recommendation: Limit human activity including hiking in the area 
north of the Boardman River, upstream of the reservoir. Close Brown Bridge 
Road.

The following improvement practices will enhance the production of 
preferred bear food.

Reintroduce young aspen stands. Selectively cut woody plants to maintain 
permanent forest openings and "soft mast production" (Hirsch 198g) in the 
northeast corner of the property, south of Ranch Rudolph Road. Plant 
native vegetation (i.e. blueberry, wild strawberry, raspberries, hlghbush 
cranberry, serviceberry, etc..) to provide summer and fall forage.

Cottontail rabbit 
& Varying hare

Season: September 15 - March 31.

Harvest Recommendation: Harvest by permit or in designated areas.

Habitat Recommendation: Young aspen regeneration.



Fox and Gray squirrel

Season: September 15 - January 1.

Harvest Recommendation: Harvest by permit or in designated areas. 

Habitat Recommendation: None 

Wild turkey

Season: Fall season - October 7 - November 4; Spring season varies. 

Harvest Recommendation: Harvest by permit or in designated areas. 

Habitat Recommendation: None 

Woodcock

Season: September 15 - November 14.

Harvest Recommendation: Harvest by permit or in designated areas. 

Habitat Recommendation: Young aspen regeneration.

Ruffed grouse

Season: September 15 - November 14 & December 1 - January 1.

Harvest Recommendation: Harvest by permit or in designated areas. 

Habitat Recommendation: Young aspen regeneration.

Bobcat

Season: January 1 - March 1.

Harvest Recommendation: Suspend harvest 

Habitat Recommendation: None.

Gray & Red fox

Season: October 25 - March 1.

Harvest Recommendation: Harvest by permit only.

Habitat Recommendation: None.

Coyote

Season: July 17 - April 16.

Harvest Recommendation: Harvest by permit only.



Habitat Recommendation: None.

Raccoon

Season: October 1 - January 1.

Harvest Recommendation: Harvest by permit or in designated areas.

Habitat Recommendation: None.

Crow

Season: September 15 - November 14 & January 1 - March 1.

Harvest Recommendation: Harvest by permit or in designated areas.

Habitat Recommendation: None.

Oppsum, Porcupine, Weasel, Red squirrel, Skunk, Starlings, Feral pigeons, 

English sparrows. Ground squirrels, and Woodchuck.

Season: No closed season.

Harvest Recommendation: Harvest by permit or 1n designated areas.

Habitat Recommendation: None.

Waterfowl

Pursue having Brown Bridge declared a Waterfowl Refuge.

TRAPPING

Muskrat. Mink. Raccoon

Season: November 1 - January 31.

Harvest Recommendation: Harvest by permit only.

Habitat Recommendation: See above.

Bobcat

Season: No open season.

Fox. Covote

Season: October 15 - March 1.

Harvest Recommendation: Harvest by permit only.

Habitat Recommendation: See above.



Badger

Season: October 15 - November 14.

Harvest Recommendation:

Habitat Recommendation:

River otter

Season:

Harvest Recommendation: 

Habitat Recommendation: 

Snapping turtles 

Season:

Harvest Recommendation:

Suspend harvest 

None.

Harvest by permit only 

None.

Harvest by permit only
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APPENDIX "I"

SPECIAL WILDLIFE MANAGEMENT AREAS (MAP)
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APPENDIX "J"

POTENTIAL TRAIL DEVELOPMENT AREAS (MAP)
"THE NEED FOR AN ENVIRONMENTAL AWARENESS/NATURE CENTER”

(JUNE MASON)
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THE NEED FOR AN ENVIRONMENTAL AWARENESS/NATURE CENTER

By: June Mason, Chairman 
Brown Bridge Advisory Committee

(* excerpted from a report to the City Commission)

Northern Michigan, like most areas of the country, 1s experiencing rapid 
growth, development and change. There are more people, more highways, more 
sprawling subdivisions for housing, and more commercial enterprises. There 
are also understandable restrictions on school financing, meaning that a 
copious curriculum is no longer possible. Hence, no consistent program of 
resource awareness and conservation ethics is offered to the public.

The Grand Traverse Area is fortunate 1n having large tracts of open space 
and natural lands suitable for the study of the natural environment, for 
outdoor recreation, quietude, and beauty. Local leaders recognize that 
this is the strongest appeal to our viable economy. People want to live 
where surroundings are pleasant. All this suggests a need for planning, 
long range thinking, and innovative action programs.

At present, there is no real center for learning about our natural environs 
that 1s available to the general public. There are hit and miss projects 
and information offered by local, state and federal agencies that may or 
may not continue to be funded. Therefore, a Center for Outdoor Awareness 
and Appreciation 1s badly needed. And, since much of our local revenues 
come from oil and gas production on the N1agar1n Reef as well as problems 
associated with extraction of that resource, such a Center would help to 
understand wildlife needs and environmental requirements as well as wise 
resource management. Such a facility would also lead to an appreciation of 
outdoor recreation areas and maintaining them for the future.
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APPENDIX "K"

EMERGENCY & MAINTENANCE ACCESS (MAP) 
EAST BAY TOWNSHIP RESPONSE AREA (MAP)
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EAST BAY FIRE & RESCUE DEPT.
EAST BAY TWP. GRAND TRAVERSE COUNTY 

IN THE QUIET OF THE NORTHWOODS

EMERGENCY
CALLS

911


