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PREFACE 

Because Pedicularis furbishiae occurs in New Brunswick, 

Maine,'and in Maine on the international section of the St. John 

River, its status and the problems in dealing with it have an 

international aspect. These have been taken into account in the 

many stat-istics and discussions on the populations of the plant 

living in Maine. 

Much of the recent knowledge of the plant has been 

derived from the work of the scientists employed by the U.S. Corps 

of Engineers, Waltham, Mass., in Maine and New Brunswick during 

the years 19 76-1979. The greater part of this work was, of course, 

located in Maine and other areas of the United States. 

The scientists employed were Dr. Charles D. Richards, 

botanist, University of Maine, Orono; Dr. L.W. Macior and his co-

workers at the University of Akron, Akron, Ohio; Mr. Harold L. Hinds, 

botanist, University of New Brunswick, Fredericton, N.B. and 

Dr. Geo. M. Stirrett, retired, formerly Chief Naturalist of the 

National Parks of Canada, Ottawa, now living in Grand Falls, N.B. 

The Reference List is more than just that - it is a 

bibliography of the world literature on the plant, except that 

it does not include references to standard botanical texts or 

regional floras. 



• The appendix, filed separately, contains copies or 

in some cases, the original publication, of all pertinent literature 

including newspaper articles. Both the citation of a paper in the 

Reference List and in the appendix are given when referring in the 

body of the report to specific papers. An example is Stirrett 

(1977D, App. 1)which means the paper is listed in References under 

his name in the year 1977 and that a copy of the paper is in the 

appendix and is labelled paper number 1. 



A. ABSTRACT 

The Furbish's Lousewort, Pedicularis furbishiae S. Wats, 

is a rare, local endemic plant growing in an apparently specialized 

habitat in certain sections of the upper St. John River in New 

Brunswick and Maine. It grows nowhere else in the world. Its 

present population is approximately 1115 plants of which 4 02 are 

in New Brunswick and the remaining 713 plants are in Maine. 

The plant was described in 1882 by Sereno Watson and 

named after the collector, Miss Kate.Furbish. 

There was little interest in the species after its 

description except by a few botanists who collected it from time 

to time. Most of the collections were made in the early 1900's 

and the last in this period of its history was made in New 

Brunswick in 1943 and in Maine in 1946. By the year 1975, since 

no one had seen or collected the plant since these dates, it was 

thought to be extinct or so rare that it should be declared 

endangered. The Smithsonian Institution in Washington, D.C., 

listed it as very rare and probably extinct in 1975. With this 

announcement the U.S. Fish and Wildlife Service started procedures 

to have it listed as endangered under the U.S. Endangered Species 

Act 1973. It was not pronounced legally endangered, however, 

until April 26, 1978. It the meantime it had been found growing 

on the site of the proposed Dickey-Lincoln School project in 

northern Maine in 1976, and further surveys in 1977 revealed 

more plants in both Maine and New Brunswick. 



The U.S. Corps of Engineers in charge of planning 

;ind building the dams were faced with a serious problem - the 

dam could not be built if it would endanger the plant or its 

habitat. This state of affairs produced world-wide publicity for 

the plant and the dam and the controversy still continues. 

The U.S. Corps of Engineers, with the help of the U.S. 

Fish and Wildlife Service and a group of scientists, are studying 

the plant with the hope of finding a way to transplant it 

successfully from the dam site to sections of the river that 

will not be affected by the construction and operation of the 

dams. 

In Canada and New Brunswick no recognition of the 

presence of the plant has been given by any official agency and 

no attempts have been made by them to afford the plant and its 

habitat protection under existing legislation designed for such 

purpose. 

The greatest menace to the plant in New Brunswick is 

the proposed plan of the New Brunswick Electric Power Commission, 

a Crown Agency, to build a new dam at Morrell Siding on the St. 

John River and to redevelop the dam and power facilities at Grand 

falls. Both.schemes, if carried out, would raise the water in 

the hcadponds and flood two of the three populations of the plant 

in New Brunswick. 



Ë. DISTRIBUTION 

(1) GEOGRAPHICAL RANGE 

Pedicularis furbishiae is' a local endemic plant confined 

to a narrow strip of land close to the water's edge along the banks 

of the upper St.. John River in northern New Brunswick in Canada and 

northern Maine in the United States. 

(a) Distribution According to Surveys 1976-1979 

The plant is found in scattered stations or 

population areas along both banks of the upper St. John River 

from Township 14 R 13 in Aroostook'County, Maine, eastward and 

southward to the mouth of the Aroostook River in Grand Falls 

Parish, Victoria County, New Brunswick, a distance of about 130 

miles. Along the 260 miles of river bank there are 44 stations"'" 

in Maine and New Brunswick but only three of them are located on 

the right bank (northward and eastward side). Of these stations 

18 are in Maine and 26 (confined to three population areas) in New 

Brunswick (figures 1 and 2). 

Surveys of this area included the St. John River from 

Baker Lake, Maine, to Woodstock, N.B., and many of its tributaries 

in both Maine and New Brunswick. In many stretches of thèse rivers 

the lousewort was not found. 

•A station is the location of one or more plants separated by a 
short distance without plants, far enough that plants would not 
be seen from a point in the counting procedure. 



6. 

(b) Distribution According to Historical Field Botany 1861-1972 

A study of thé historical field botany of the area revealed 

that, according to the reports of 51 expeditions and field trips taken during 

the period 1981 to 1972, not one record was made of the lousewort being found 

away from the upper St. John River (Stirrett 1977D, App.l). 

(c) Herbarium Specimens of the World 1878 - 1977 

Stirrett (1977D App. 1) has been gathering records of the museum 

specimens extant in the herbaria of the world since 1971. He now has detailed 

records of 72 specimens collected between 1878 and 1977. All are from the banks 

of the Upper St.John River. 

(2) ALTITUDINAL RANGE 

The plant grows at the river's edge frem an elevation of 400 feet 

above mean sea level to a little over 600 feet above mean sea level. 

C. PROTECTION 

(1) IN CANADA AND NEW BRUNSWICK 

There is not protection of any kind given the plant by any federal 

government department, Act or other agency. So far as known there is, at 

present, no federal legislation under which the plant and its habitat could 

be protected. 

There are at present legislative Acts in force in New Brunswick 

under which the species could receive sane protection but no action has 

been taken to place the species within the Acts. 

The legislation available is as follows:-

(a). Endangered Species Act N.B. - (Anon. 1974 App. 34). 

(b) Ecological Reserves Act. - (Anon. 1975A App. 34A). 
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Efforts by the author to interest New Brunswick agencies 

that have jurisdiction in this matter have had little effect 

(Stirrett 1971, App. 19, 1976, App. 20, 21 and 22). 

The plant has been listed as rare in New Brunswick by 

Fernald 1940, Choate 1973, Maher 1977 and Argus 1979. Fernald 

(1940) was the first to point out that the plant needed protection 

if it is to survive. 

International recognition has been given to the need 

for conducting an environmental assessment of the St. John River 

basin by the International Joint Commission (Anon. 1977B) and 

the risk to some Canadian populations by the construction of 

the Dickey-Lincoln dam was pointed out by Greenwalt, Chief of 

the U.S. Fish and Wildlife Service (1978, App. 44). 

The plants in Population Area III N.B., which are away 

from the river, are now protected by the Canadian Pacific Railway 

by agreement with the author and John Dee, local agent of the 

railway. The area is staked and otherwise marked and will be 

preserved. The plants are safe from all railroad activities that 

would harm them, such as weed control. 

Under the United States Endangered Species Act (Anon. 

19 7 8A, App. 41) Pedicularis furbishiae was declared an endangered 

species in Maine and New Brunswick, Canada, on April 26, 197 8. 

This declaration has no effect in Canada except that it recognizes 

the plant to be endangered in its entire range and habitat. 



There is very little public interest in New Brunswick 

about the plant and its preservation. What little knowledge the 

people have is gleaned from newspaper articles and reports 

emanating from save-the-lousewort, proponents "battle" with the 

U.S. Corps of Engineers and their Dickey dam project. 

There are two organizations and their affiliates in 

New Brunswick that might be interested in a campaign for public 

enlightenment on the lousewort and its preservation. These are 

the Conservation Council of New Brunswick, Box 541, Fredericton, 

N.B., and the Nëw Brunswick Federation of Naturalists, 277 

Douglas Ave., St. John, N.B. 

• Proposed plans to build a new dam, and rebuild another 

will raise the water level in the St. John River and flood the 

plant's present habitats along the river in New Brunswick. 

All official departments and agencies that have 

jurisdiction in Canada and in New Brunswick are aware of the 

presence of the lousewort in New Brunswick and its need for 

protection but none so far have done their duty and acted to 

protect it. 

(2) Projection in the United States - Maine 

The efforts to protect the lousewort in Maine and the 

United States have been vigorous. Here strong environmental.and 



other organized groups have been against building the Dickey-

Lincoln dams even when the project was first proposed, in 1965. 

The magnitude of the dam project is enormous and it will result 

in great changes over thousands of acres of forests and country-

side (Swanson 1977A, App. 31). The finding of the rare and 

endangered lousewort plant on the dam site in 1976 renewed their 

protests by giving them some concrete evidence. It was not only 

a fignt to prohibit biological and environmental damage in 

general but to save the lousewort. 

In 1975 (Anon. 1975) the Smithsonian Institution 

listed the lousewort as rare and probably extinct and the U.S. 

Fish and Wildlife Service began preparations to have it officially 

declared as endangered. This meant that under law the U.S. Corps 

of Engineers.were forced to consult the Fish and Wildlife Service 

and also to prepare an environmental impact study relative to 

their proposed construction of the Dickey dam. 

This study had already started before the lousewort 

was found at the dam site in 1976 but it was not until April 26, 

1978 (Anon. 1978A, App. 41), that the lousewort was officially 

declared as endangered. This caused additional anxiety as to 

whether the dam could be built or not. It also caused increased 

research and survey work by the Corps of Engineers to study the 

plant to find a way around the dilemma - perhaps the lousewort 

could be transplanted from the dam site? 
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Tiie Critical Areas program carried out by the State 

of Maine, recogiiizes the unique plant flora of the upper St. 

John River in Aroostook County, Maine, including the lousewort 

(Tyler and Gawler 1980). The state, however, has done very 

little to protect the lousewort or the region. The reasons 

given for the inaction are the unsettled controversy over the 

dam and political involvement. 

It is understood the Nature Conservancy in the United 

States is interested in securing land supporting lousewort 

populations in order to protect the plant. 

The U.S. Fish and Wildlife Service and presumably the 

U.S. Corps of Engineers intend to continue their study of the 

lousewort in 1980 and Dr. Charles Richards of the University 

of Maine has been employed to work in both Maine and New Brunswick 

(U.S. Fish and Wildlife Service 1980, App. 9). Among his projects 

will be one to set out permanent plots to trace the population 

behavior through the years. 

D. POPULATION, LOCATION, SIZE AND TRENDS 

(1) POPULATION, LOCATION AND SIZE 

A- New Brunswick 

The following descriptions of populations in 

New Brunswick are based on the work of Stirrett in 1977D 
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(App. 1) and his unpublished observations' in 1978 and 1979 on the 

work of Hinds 1977 (App. 5). 

There are three population areas in New Brunswick 

containing a total plant population of about 402 plants. Each 

population area will be discussed separately. 

1. Population Area I N.B. 

, a) Geographic Location: Situated on the 

south bank of main stem of St. John River, Grand Falls Parish, 

Victoria County, N.B. Nearest village, Hamlin, Me. Location 

is shown oh Canada Topographic Map, 1:50,000, sheet 21°/4 and 

21W/1 Saint Andre,- N.B. - Maine, Edition 2, 1974. 

b) Universal Mercator: Universal Trans-

verse, Mercator Grid. Reference Zone 19T, 92012 7. 

c) Plant Populations: There are about 

154 mature flowering plants and 100 young non-flowering plants. 

The population is scattered in 15 stations along 2 miles of 

river bank. The largest station held about 59 plants. 

2. Population Area II. N.B. 

a) Geographic Location: East (or north) 

bank of St. John River near mouth of Little River, New Denmark 

Parish, Victoria County, N.B. Nearest village, North Tilley. 

Location is hown on Canada Topographic Map 1:50,000, sheet 

21J/13 Aroostook, Edition 2, 1974. 

b) Universal Mercator: Universal Trans-

verse Mercator Grid. Reference Zone 19T, 999889.. 
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c) Plant Populations: There are about 69 

mature flowering plants and about 46 young plants scattered in 

10 stations along 0.8 miles of river bank (Stirrett 1979 count). 

3. Population area III N.B. 

a) Geographic Location: on east bank of 

Canadian Pacific Railway cut. One-quarter mile inland from both 

the St,. John and Aroostook Rivers. Grand Falls Parish, Victoria 

County, N.B. Nearest village, Aroostook, N.B. Location shown 

on Canada Topographic Map 1:50,000, sheet 21J/13 Aroostook, 

Edition 2, 1974. 

b) Universal Mercator: Universal Transverse 

Mercator Grid. Reference Zone 19T, 972848. 

c) Plant Populations: There are about 33 

plants (Stirrett 1978 count) consisting of one station. 

B- ' Population in Maine, U.S.A. 

The following figures are derived from the following 

reports: Richards 1976, App. 2 and 1977A, App. 4; Macior 1977, 

App. 3; and Richard Dyer., U.S. Fish and Wildlife Service, on 

February 4, 1980 (personal communication). 

There are 18 stations of plants from T15 R13 

eastward and southward to just below Van Buren, Maine. The 

total plant population is about 7.13. 

A 1979 report of several hundred plants at Cross 

Rocks has been given to the author and for the purposes of this report is 
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recorded as 200 plants. The find and the actual number of 

plants will be checked in the summer of 1980. 

C- Total Population 

The present known population of Pedicularis 

furbishiae is about 1115 plants. The New Brunswick population 

is about 402 plants and that of Maine is about 713. 

(2.) POPULATION TREND 

There are little data on which to base trends 

in population. Macior (1980, App. 8) thought the reproductive 

rates in Maine approximated replacement levels with some potential 

for population increase. The author's field impression is that 

the population is increasing slightly over the whole range in 

New Brunswick. There are some data (Stirrett 1977) to show an 

increased population in Population Area II N.B. between 1977 

and 1979. 

August 20, 1977 '44 flowering, ca. 26 young = ca. 70 plants 

June 26, 1979 69 flowering, ca. 46 young = ca. 115 plants 

E. HABITAT 

(1) DESCRIPTION 

The three population areas in New Brunswick are each 

growing in a different type of habitat and. the Maine habitats 

are also different. 
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In spite of a difference in aspect all the various 

habitats are confined to the bank of the St. John River, except 

Population Area III N.B., and all must be supplying the essential 

needs of the plant. 

A- Habitat Population Area I N.B. 

• Here the plants grow on a narrow bank of moist, 

well-drained, sandy or gravelly calcareous soil. The plants 

grow within a distance of twenty-five feet of the water and 

from inches to three.feet in a vertical distance above it, 

depending on the controlled water level at any given time. 

The plants are on a sloping terrace at the bottom 

of a forested bank about 100 feet high. The plants are shaded 

most of the day but do receive a short period of sunshine. 

This is the most shaded habitat of the three in New Brunswick. 

The forest here is typical of the Sugar Maple-Hemlock-

Pine Zone (Loucks 1962) which is characterized by the presence 

of Balsam Fir, White Spruce and with Black Spruce and White 

Pine in certain areas. Yellow Birch, Sugar Maple and Beech 

are prominent. Red. Spruce and Hemlock occur only locally and 

Wire Birch is practically absent. Stations 17 and 18 near 

Van Buren, Maine, are in the same type of forest zone. 

The associated small plants growing within 10 feet 

of the lousewort are varied and numerous. Among the more common 

encountered were Mosses, Equisètum sp., Luzula sp•, Pyrola sp., 
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Galium sp., Vicia craca, Amphicarpa bracteata, Aralia nudicaulis, 

Diervilla lonicera, Thal'ictrum sp. , Acer spicatum, Cory lus 

cornuta, Anemone canadensis. Epilobium sp., Aster sp., Solidago 

sp., Actaea rubra, Hieracium canadensis, Grasses. Linnaea 

borealis, Cornus canadensis, Alnus crispa, Alnus rugosa, Eupatorium 

maculatum, Athyrium thelypteroides, Impatiens capensis, Helenia 

deflexa, Lysimacnia ciliata. Athyrium filix-femina, Carex sp., 

Ranunculus sp., Fragaria sp. and Dryopteris phegopteris. The most 

striking feature of the area is the clean-cut line where forest 

and river meet and where the lousewort grows. The usual shrubs 

of alder, willow, dogwood and Mountain Maple are present in 

small numbers and do not clutter the shore. A general view of 

the habitat is shown in figure 7 and figures 10, 12, 14, also 

show the lousewort plants in this habitat. Figure 3 shows the 

type of habitat and a general view of the right river bank 

directly across the river from Population Area I N.B. (fig. 7). 

This is search site 6 and here the bank was searched for one 

mile and no louseworts were found. The habitat was judged 

unsuitable for the plant. 

B- Habitat, Population Area II N.B. 

The general habitat and situation of the plants 

here is quite different from those in Population Area I or 

Population Area III. It is a much more open area and most of 

the lousewort plants are growing on pieces, lumps or blocks 
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of earth slumped or eroded from the edge of the forested bank 

by the water and carried out some distance toward the bed of 

the river. Such eroding action usually takes place during 

spring floods but here it could take place at anytime during 

the year when the dam gates at Grand Falls are fully opened. 

As the blocks were once situated at the edge of the forested 

hillrside where the plants would receive shade for a good part 

of the day they now are exposed to a much more open situation 

with more sunlight per day. The plants tolerate this change 

in their situation and in fact are increasing in numbers. Some 

of the blocks are well eroded while others appear to be freshly 

separated from the river bank. 

The soil here is much more gravelly and there are 

numerous small boulders strewn about. 

The hillside forest here belongs to the Sugar 

Maple-Ash Zone of the St. John Ecoregion of Loucks (1962) and 

is generally called The St. John River Forest (Stirrett 1978A, 

App. 8). It is characterized by the presence of Butternut, 

White Ash, Ironwood and Basswood in association with Sugar Maple 

and Beech. Red Spruce and Eastern Hemlock are found sparingly. 

Elm, Wnite Spruce and Balsam Fir are common. 

The Butternut, which is conspicuous in this forest, 

does not grow in northern Maine and in New Brunswick;.it is 

found only in the St. John River Valley south of Grand Falls. 
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The nature of' the habitat is shown in figure 9 and 

figures 13-, 15, 16 show lousewort plants in situ in the area. 

The- same plants as listed under Population Area I 

are here also found growing within 10 feet diameter of lousewort 

plants. Equisetum and mosses are very prevalent here - as are 

liverworts. Other plants not found in Population Area I but 

noticed here are:- Parnassia sp., Lobelia kalmii, Melilotus 

alba, Chelona glabra and Allium schoenoprasum. 

C- Habitat, Population Area III N.B. 

Here the habitat is strikingly different from 

that found in Area I and II. The plants are growing on the 

east bank-of a railway cut through a hill and are situated at 

least one-quarter of a mile from either the St. John or the 

Aroostook Rivers. The soil is a sandy-gravel, well drained 

but moist and probably drier than in the other two areas. The 

plants are shaded most of the day and probably receive only 

about two hours of sunshine each day. 

The forest on ..top of a forty foot hill, and in 

the area, is the St. John River forest similar to that in which 

Population Area II is situated. 

The small plants growing with the•lousewort are 

•similar to those growing at the other two population areas. 

Although here they are subject to cutting and spraying by the 

railroad crews in an effort to keep the hillside clear. 

Equisetum and mosses are common. 
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The railroad was built in 1876-77 and taken over 

by the Canadian Pacific Railroad in 1882. Figure 6 is a photo-

graph of the habitat. The plants are growing half-way up the 

bank immediately under the large pine tree on top of the bank. 

(2) DISTRIBUTION OF HABITAT 

Suitable habitat is found over long stretches 

of the St. John River in New Brunswick. It is localized and 

interrupted by farm lands, forest clearing to the water's edge, 

gravel pits, road building and other types of construction. 

The Aroostook River and the Little River in 

New Denmark Parish also have suitable habitat along many parts 

of their banks. A survey of suitable habitat was restricted 

to the range of the plant as shown in figures 2 and 3, but it 

is likely that the lousewort could grow successfully outside 

this area if it were introduced. 

(3) TREND IN QUALITY AND RATE OF CHANGE OF HABITAT 

A slow but persistent change in the quality of 

habitat because of reasons listed above. All man-made factors. 

(4) PROTECTION OF HABITAT 

There is no protection of any kind to the habitat 

of the lousewort at the present time. 

The greatest threat to the habitat of two of 

the three population areas in the province is the intention of 
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the New Brunswick Electric Power Commission to build a new 

dam and power facilities at Grand Falls. Both developments 

would raise the water level and flood existing habitat and 

plants, except at Population Area III on the railroad cut. 

The proposed future developments are described 

by Henderson et al. (1975, App.' 26), Sigvaldason (1975) and in 

two newspaper releases Anon. (1977C, App. 27) and Anon. (1978, 

App. 28) . 

The redevelopment at Grand Falls would raise the 

water at Grand Falls and Van Bureh, Me., about 20 feet. 

The Morrell dam is proposed for a site 1.5 miles 

upstream from the mouth of Aroostook River and would raise 

water between it and Grand Falls. 

The proposed Dickey-Lincoln dam in Maine would 

give more and therefore higher regulated water levels downstream 

to at least Grand Falls. 

Tnese projects are perhaps five years in the 

future but planning has already begun.-

(5) DEGREE OF SPECIALIZATION 

Except in Population Area III N.B., the other 

habitats consist of a narrow terrace below a wooded hill and 

near the water edge. Here their similarity ends and one might 

conclude there is no typical or critical habitat required by 

the plant. The fact that it can thrive on large pieces of 
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earth broken away from.their typical situation (Population Area 

II) below the hillside forest, and the fact that another population 

is living on the bank of a railroad cut away from the river 

(Population Area III) shows that the plant must be adapted to 

a wide variety of situations. 

ilacior (pers. comm., App. 8B) thinks that the 

lousewort could live in "whatever habitats the boreal forest 

provides. These would be open areas with enough sunlight and 

moisture." 

F. GENERAL BIOLOGY 

. (1) DESCRIPTION OF SPECIES, CLASSIFICATION, HISTORY 

A- Family - Scrophulariaceae, Figwort family 

B- Species - Pedicularis furbishiae S. Wats. 

The species was named by Sereno Watson of Harvard 

University, on the basis of a specimen from Van Buren, Maine 

(1882, App. 11). . The species was named after the collector, 

Miss Kate Furbish, an amateur botanist and plant painter who 

made an extensive collecting trip in the area in 1880 (Furbish 

13 81, App. 10). 

Asa Gray (1888, App. 12) gave a fuller description 

in 18 88. He placed the species next to P. lanceolata but 

indicated it was closer allied to the Siberian species, P. 

striata. 



.It is interesting to note that two specimens had been 

collected at : Grand Falls, N.B., in 1878 and 1879 before Miss 

Furbish had visited Van Buren and made her discovery. The 

Canadian specimens had been named P. canadensis and their true 

identity was not realized until years later. 

C- Morphology 

The plant is a terrestrial perennial herb averaging 

about 2.5 feet tall. The stem is simple or with a few branches 

on upper portion of some stems. One of its main distinguishing 

characters is the deeply incised pinnae especially on the lower 

leaves. The plant form is illustrated in figures 13, 14, 15 

and the inflorescence in figure 4. 

D- Validity of Species 

Since Macior*s recent work (1977, App. 3, 1978, 

App. 6 and 19 80) the plant, if there were any doubt before, is 

considered a distinct and valid species. Macior (pers. comm., 

App. 8 to 8C) has proved beyond doubt that the species is 

different from "any other on the basis of its floral structure 

and mode of pollination. I don't know of any other species in 

eastern North America to which it might be related. Its habitat 

preference, blooming phenology and pollination syndrome are 

sufficiently distinct from other Pedicularis species". Macior 

also adds that "Vegetatively P. furbisniae resembles P. lanceolata 

which blooms in August-October in the east, but the floral 
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mechanism is entirely different except for color. The possibility 

that P. furbishiae is a neararctic isolate of P. screptum -

carolinianum described by Li should be investigated. The floral 

morphology fits perfectly." 

It is interesting to know that there are no other 

species of Pedicularis growing within about 2 50 miles of the 

range of P. furbishiae on the upper St. John River. P. 

canadensis occurs sparingly in southern New Brunswick and 

more frequently in the southern half of Maine. P. lanceolata 

does not occur in either Maine or New Brunswick. 

E- Origin - Relict of Glaciation or Recent? 

There are still arguments as to whether the 

lousewort survived the glacial period and just how it arrived 

in its present location and habitat. How it evolved and from 

what ancestors, is a related question still unsolved. Fernald 

(1940) thought the presence of the plant indicated "that life 

on the upper St. John River was not wholly destroyed by 

Pleistocene ice." As will be shown below, the area was 

certainly glaciated (Prest 1969, pers. comm., App. 24; Lee, 

pers. comm., App. 23) but there were nunataks in the glaciers 

in some areas in the Gaspé Peninsula to the north and not 

very far from the present population of the lousewort. The 

species, however, has never been found in Quebec, including 

the Gaspé. 
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Boivin (pers. comm., App. 25) believes the 

lousewort "must have survived the glaciation somewhere since 

it is absent from south of the terminal moraine. It must have 

originally occurred only north of it." He adds - "Furthermore, 

the sea level was lower by some 300 feet and the coastal 

plain north of Cape Cod must have been largely above sea level 

providing habitats for the lousewort and other interesting 

plants." 

Stebbins (1980) included P. furbishiae as among 

those rare species - "that on the basis of distributional 

evidence must be regarded as neither ancient nor very recent." 

He went on to point out that "There is little correlation 

between rarity or localized distributional patterns and 

chronological age!" Polunin (1960) also noted that local 

endemics may be confined to very limited areas because they are 

of recent origin or because of their antiquity and in this case 

are a last remnant probably because they require specialized 

habitat conditions. 

(2) REPRODUCTION 

A- Sexuality 

The research of Macior (1980, App. 8) and 

the author's observations indicate that the species reproduces 

exclusively by seeds. 
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B- Flowering Period 

In New Brunswick the flowering period begins 

about July 10 and extends to about August 30. Ripe seeds may 

be obtained as early as September 1. The season in Maine 

follows closely the above dates. An enlarged flowering raceme 

was photographed on August 20 (figure 4). 

C- Pollination and Pollinators 

Macior (1978, App. 6) states that the lousewort 

is poll inated by workers of the bumblebee species, Bombus 

vagans, and that the bees are coadapted to the pollen mechanism 

of the plant both morphologically and by behavior. 

D- Viability of Seeds and Plants, Growth Potential 

Viable seed is produced naturally in sufficient 

quantity to maintain and possibly increase the size of the 

present wild population (Macior 1978, App. 6). 

In the laboratory Macior found, that only about 

12 percent of the seeds produced seedlings when grown without 

a. host. When planted with crimson clover (Trifolium incarnatum) 

the survival rate was 47 percent. 

E- Parasitism 

Nothing was known of the parasitic requirements 

of Pedicularis furbishiae until Macior started his work on 

the species in 1977. His reports on the subject are contained 

in the following publications and papers (197 8, App. 3; 

1979, App. 7; and 1980, App. 8). He has shown that the species 
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is an obligate root parasite in the seedling stage but that 

it is not parasitic as an adult. His original field observations 

did not show haustorial attachments on adult plants and he 

was surprised that he could not raise seedlings in the 

laboratory until he offered a host. He planted lousewort 

seeds and those of crimson clover together and raised healthy 

plants until the annual clover died and the lousewort plants 

followed suit in a short while. He is now searching for a 

perennial host and for a way to transplant lousewort plants 

directly from the Dickey dam site. This would overcome the 

necessity of raising plants in the greenhouse and then trans-

ferring them to suitable habitats away from the dam site. 

Because the lousewort in Maine is usually 

associated with the shrub Downy Alder, Alnum crispa var. 

mollis Fern., Macior is trying to produce seedlings of this 

plant to determine if it is a host. In New Brunswick the 

lousewort and the Alder are not always associated with each 

other ana in Population Area III N.B. there is no Alder 

anywhere near the lousewort plants on the railway bank. 

The most consistent associates of the lousewort, 

growing within a circle 10 feet in diameter surrounding the 

lousewort plants, are mosses and Equisetum sp. Equisetum 

should be tried as a host plant because it is perennial and 

no doubt would be easy to grow in the laboratory. 



F- Insect and other Animal Associates 

Macior (1979, App. 7) reported that in 1977 

spittle bugs infested about 90 percent of the immature 

inflorescences and these did not produce a full complement 

of seed.. The same situation occurred in New Brunswick during 

1977 but the infestations were not as severe during 1978 and 

1979. Figure 12 shows a spittle bug infested plant. 

Other predators noticed feeding on lousewort 

plants were several types of lepidopterous larvae and field 

slugs. 

G- Distribution of Seeds 

The ripe seeds drop to earth beneath the parent 

plant or close to it. Here they are trapped in the conspicuous 

covering of mosses, Equisetum and other small plants among 

which they have fallen. This cover also helps to keep the 

seeds from being washed away by the water of spring freshets 

or by that of floods caused by opening the gates at the hydro-

electric dams. Each mature plant therefore tends to form a 

colony around itself (figures 15 and 16). 

If seeds are dislodged by water currents and 

carried away they would be carried down river with the current. 

Plants also, if dislodged, would take the same route. The 

flow of the river toward the sea carrying seeds and plants 

with it might explain why no lousewort plants have been found 

on any of the many tributaries of the St. John River, except 
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the Aroostook. This speculation does not explain why the 

lousewort has not been able to colonize the river bank below 

Andover, N.B. 

H- Recolonization of Destroyed Habitat 

It is not known how the lousewort repopulated 

the' river bank between Grand Falls, N.B., and St. Basile, 

N.B., after the original river bank was.destroyed at the time 

the dam at Grand Falls was put in operation in 1928. This 

headpond flooded the area of Population Area I N.B., 

Miss Furbish1s patch at Van Buren in which she collected in 

1880 and the area of the two present populations near Van 

Buren. The water at Grand Falls and Van.Buren was raised at 

least 5 feet and almost certainly killed plants growing on 

the bank at the water's edge at that time. 

(3) HABITAT REQUIREMENTS 

Soil - Physical and Chemical Characteristics 

No analysis of soil samples has been done 

in New Brunswick. We know from the character of the bedrock 

the soils are calcareous in nature and we know also from the 

kinds of plants growing with the lousewort that the soil has 

an acid reaction. The type of soil varies widely from sand 

to gravel and other mixtures. The soils studied by Macior in 

Maine (1977, App. 3) have a pH of 5.2 to 7.0;, they are poor 

in nitrogen and very high in calcium. 
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B- Excretion of Minerals by Pedicularis furbishiae 

Stirrett (1977) noticed that many of the lousewort* 

leaves carried a white deposit along the edges of the pinnae. 

Figure 11 is an enlarged photograph of a leaf showing the dots. 

The nature of the deposit has not been as yet 

determined. It is thought the plant may be getting rid of an 

excess of calcium which is very high in the soils in which it 

grows. Specimens collected by Stirrett at Grand Falls, N.B., 

in 194 3 showed abundant secretions. Secretions were not as 

numerous on leaves during the seasons of 1978 and 1979. 

C- Climate 

Differences in the effect of climate within 

the range of the lousewort are probably not great. North of 

Grand Falls the climate is very similar to that of most of 

the upper river. Below Grand Falls, however, there are very 

marked mean annual temperature differences over short distances. 

The increased temperature south of Grand Falls 

may explain the absence of lousewort on the river bank below 

Andover. 

D~ Elevation 

The total fall in elevation between Little St. 

John Lake, Maine, and tidewater at St. John is about 1,580 

feet. The river slopes gradually about 8 feet per mile near 

headwaters to 3 feet per mile in vicinity of Grand Falls, N.B. 

The elevation at Dickey, Maine, is about 600 feet above mean 

sea level and at Grand Falls, N.B. it is just above 400 feet. 
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These elevation differences probably have no 

influence on the lousewort. . 

E- Nutrient Level 

Nothing known. 

• F- Moisture 

Soil samples taken near plants in Allagash 

ToWnship, Maine, had a soil moisture that varied from 5.0 

to 38.4 percent (Macior 1977, App. 3). 

Moisture is probably a critical factor but 

there are no quantitative data on this point. The species 

grows in well-drained, moist places. 

G- Solar Radiation,.Sunlight and Shade 

All populations face north or northwest and are 

shielded by hills. Most of them therefore receive only a 

short period of sunlight per day in this latitude. Population 

Area II N.B. is in the most open situation but it, too, is in 

shade some part of the day. 

Solar radiation in the partial shade in which the 
2 plants grow varies from a maximum of 1.04 cal./Cm /Min. on 

2 

July 18, to a minimum on July 30 of 0.15 cal./Cm /Min. (Macior 

1977, App. 3). 

H- Successional Stage 

In New Brunswick, all populations are growing 

below a hill, bearing either of. the two climax forests already 

described under D. Population. In Maine the forests are 

different and are described, as Spruce-Fir Type. 
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(4) SENSITIVITY 

• A- Fire 

Unknown. Population Area III N.B. has 

experienced fire on the hillside along the railway in recent 

years and the lousewort is still there; or could it have become 

established since the fires? 

B- Fluctuating Water Levels 

The plants in Population Areas I and II 

N.B. are under water each year during the spring flood season. 

The plants in Population Area II N.B. are also flooded perhaps 

several times during the year when it is necessary to lower 

the level of the headpond at Grand Falls. 

Such flooding does not seem to affect the 

plants unless the bank is eroded and large blocks of their 

habitat are carried away by the water. If the blocks get 

stranded nearby the plants continue, to grow on them. No one 

has studied the number of plants lost each year by flooding. 

C- Severe Winter 

The effect of a severe winter is unknown. 

It is thought likely to have very little, if any, effect. 

The plants produce winter terminal buds on the crown. There 

is in most cases an. ample covering of mosses, lichens, 

Equisetum and other small plants to hold the early snow and 

the winter snow fall is fairly heavy so that the plants are 

well insulated. They are also, of course, protected from 

wind by the hills at the foot of which they grow. 
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D- Weed Control Sprays 

The plants, in Population Area III N.B. have 

been sprayed with a weed killer by the railroad personnel. 

The date of the last spraying is believed to be in 1976.. The 

chemical used is unknown. The effect on the lousewort is 

unknown except thay they apparently survived as they are 

still living on the site. 

E- Other Human Disturbance 

The water between Grand Falls and Van Buren has 

been heavily polluted since 1917 when the Fraser pulp mill.at 

Edmundston, N.B., followed by their paper mill at Madawaska, 

Maine,, began pouring all waste materials from their mills into 

the St. John River. 

Although pollution control measures are now being 

adopted,.as late as 1974 the water was still heavily polluted 

with visible wood pulp and other wastes (W.W. Watt, Dept. 

Environment, Canada, St. John River Basin Board Report 15B 

1972)'. 

The effect that this has had on lousewort populations 

is unknown. 

F- Response to Change 

Unknown. See under Recolonization above. 
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G. LIMITING FACTORS, TO POPULATION GROWTH 

(1) IN CURRENT POPULATION 

The species is hot presently declining in 

number and is experiencing at least a slight increase in 

population. See under Population Trend above. 

(2) HABITAT LOSS 

Undoubtedly, a large amount of habitat has been 

lost during the last 50 years and, given present trends, it 

will contine to be lost. There is still,• however, ample 

habitat for the plant but it is doubtful if it can or will be 

colonized naturally by the plant. There are suitable.areas 

that could be utilized for artificially transplanting the 

plant. 

(3) ENVIRONMENTAL CONTAMINATION 

Garbage dumps, litter, gravel pit operations, 

forestry practices, all have some effect along the river banks. 

What their effect on thè plant is, no one knows. Where the 

contamination destroys habitats it is injurious. See above 

under H- RecoIonization. 

(4) SPECIES COMPETITION 

Nothing known. Mostly, the plants grow in a 

crowded situation where many other species of plants are 

found. Sometimes it is difficult to see the lousewort plants 

beneath the foliage of other higher growing plants but they 

are there and seemingly thriving. 
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(5) NATURAL PREDATION 

Nothing known. .See spittle bugs above. The 

lousewort itself is a parasite on other plants in the seedling 

stage. 

H. SPECIAL SIGNIFICANCE OF SPECIES 

(1) STATUS IN WORLD - NORTH AMERICA 

Tne plants growing in New Brunswick and Maine 

represent the world population of the species. If the species 

is allowed to become extinct all we will have of this interesting 

and scientifically useful species is 72 dried museum specimens 

in the various herbariums of the world. 

(2) PUBLIC INTEREST 

There is no public or official interest in the 

plant in New Brunswick except that of a few botanists and 

field naturalists. In Maine and throughout the United States 

there is a very great interest in the plant and its preservation. 

Many conservation groups are opposing the building of the 

Dickey-Lincoln project by the Corps of Engineers - and are 

demanding that the lousewort be saved. The fact that the 

plant could be declared an endangered species in spite of 

powerful opposition shows some measure of interest in the 

plant. The controversy over saving an endangered species or, 

building a power dam has caused world-wide, publicity. 
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(3) SECURITY OF TAXONOMIC UNIT AND COMMUNITY 

The upper St. John River in northern N.B. and 

northern Maine has always been recognized as a region famous 

for its unique assemblage of rare plants. The plants of the 

area have been discussed by Fernald (1940), Hay (1902), 

Richards (1976, App. 2) and Stirrett (1978, App. 17). These 

plants include Pedicularis furbishiae, Carex josselynii, 

Castilleja septentrionalis, Anenome multifida, Oxytropis 

johannensis, Primula mistassinica, Astragalus blakei, 

Astragalus alpinus var. brunetianus, Hedysarum alpinum, 

Tanacetum huronense var. johannense. All are found as far 

south as Grand Falls except Castilleja and Carex josselynii. 

All of these plants would be threatened if the 

river water was raised or construction took place in the area. 

(4) COMMERCIAL EXPLOITATION 

No commercial exploitation. 

(5) GENE POOL 

It is important to preserve the gene pools of 

all living organisms. We cannot tell how important the plant 

may be to mankind in the future. 

One.cannot envision any commercial utilization 

of the plant but here again the opinion is one of guesswork. 

Scientifically, the plant would appear to be 

very important. Macior (1978) has discovered many important 

and formerly unknown facts regarding its parasitic nature, and 
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its symbiotic relationship with its insect pollinator. Its 

origin and evolution are still puzzles and it would appear a 

study of the plant would contribute to an understanding of 

such fields as.plant migration, plant geography in general, 

species relationships and evolution, to mention only a few. 

I. RECOMMENDATIONS, PROPOSALS AND MANAGEMENT OPTIONS 

(1) OFFICIAL RECOGNITION AND PROTECTION 

A- Canada 

There should be federal legislation under 

which the species could be protected. An Endangered Species 

Act or similar legislation is needed. The protection of the 

plant is an international problem as well as a local one 

because it is found on the international section of the upper 

St. John River. In addition, it is also found within the 

Province of New Brunswick and the State of Maine. 

B- . New Brunswick 

The species should be brought immediately under 

the provisions of the Endangered Species Act which is already 

in force. 

The habitat of the lousewort and the other 

unique plants making up the interesting plant communities of 

the upper St. John River should also be a candidate for 

inclusion under the N.B. Ecological Reserves Act or some 

other legislation devised to provide protection and preservation. 
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(2). CREATION OF AN INTERNATIONAL WILDFLOWER PARK 

The protection and thé preservation of the 

unique assemblage of plants found on the upper St. John River, 

including the lousewort, could be accomplished by the creation 

of an international park or nature preserve by the United 

States and. Canada jointly, with the State of Haine and the 

Province of New Brunswick cooperating. 

The actual park area would have to be determined 

after adequate consideration and field surveys. It could be 

located on the international section of the river above. Grand 

Falls, N.B., and embracing the areas on both sides of the 

river at Van Buren, Maine, and St. Leonard, N.B. Here, bridges 

across the river are available both at Grand Falls and Van 

Buren. 

Another suitable section of river still in the 

international section could be the area embracing St. Hilaire 

in New Brunswick and Fort Kent in Maine. This area might be 

preferred as the plant communities here include Josselyn's 

Sedge and the Northern Paintbrush (Castilleja). 

(3) PURCHASE OF LAND 

It might be feasible for the governments or 

private agencies to purchase land on which lousewort is at 

present growing and thus protect the plants. 

In the United States the Nature Conservancy 

has indicated their interest in such a plan. 
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(4) TRANSPLANT PROGRAM 

If Macior and his co-workers are successful 

in rearing lousewort stock that can be transplanted into wild 

habitat, it would be possible to create a similar program for 

New Brunswick, either as a cooperative venture with the 

Americans or on our own initiative. . Plants could be introduced 

into the present population areas of the plant or new suitable 

habitat could be planted. 

(5) PUBLIC INFORMATION CAMPAIGN 

The public must be informed of the. presence of 

the lousewort and the need to savë it from extinction. An 

organized campaign is the only way to accomplish such a task. 

(6j RESEARCH AND SURVEYS 

It is thought that the importance of the lousewort 

and its preservation are problems that should receive official 

recognition by the government departments that are responsible 

for such matters. Some research and field surveys are necessary 

to monitor the present lousewort populations. A transplant 

program should be instituted and this will require technical 

as well as field skills. 

Either the N.B. Department of Natural Resources, 

o the Canadian Wildlife Service should be involved in the 

study of the lousewort and its preservation. 
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J. EVALUATION 

There is no population decline taking place at the 

present time and in fact, here in New Brunswick it appears 

to be increasing. 

The total population of about 1,10 0 plants is a 

small number to represent, as it does, the world population 

of a species. Management programs might include declaration 

of endangered status, purchase of habitats and transplanting 

artificially raised plants to be established in new habitats. 

K. PROPOSED STATUS 

Pedicularis furbishiae S. Wats, should be declared 

an endangered species in Canada. 

It should be placed immediately under the protection 

of the New Brunswick Endangered Species Act. There should be 

a national conference convened to plan what actions are 

necessary, and by whom, to deal with the preservation of the 

plant and its habitat. 

Other recommendations are included under (I) Recom-

mendations and Management Options above. 

L. ILLUSTRATIONS 

Figures 1 to 16 inclusive. 



FIG. 1. PEDICULAR 13 ETJ11BI3HIAE 3. WATS. WORLD AMD NORTH AMERICAN 
DISTRIBUTION. THE RED CURVED LINE (BLACK IN PHOTOCOPIES) 
SHOWS THE LOCATION OF PLANTS GROWING ALONG THE ST. JOHN RIVER 
IN NEW BRUNSWICK AND MAINE. 
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i« IG. 2. PEDICULAR IS FURBISHIAE S. WATS. DISTRIBUTION ANn RANGE IN 

NEW BRUNSWICK AND MAINE ACCORDING TO FIELD SURVEYS 76-80 
EACH RED DOT (BLACK IN PHOTOCOPIES) REPRESENTS FROM 1 TO ' 
ABOUT 200 PLANTS. 
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FIG. 3. PEDICULAR IS FURBISHIAE S. WATS „ DISTRIBUTION W TINT 
NEW BRUNSWICK AND MAINE ACCORDING TO KNOWN HFRBARIUÎ' 
SPECIMENS COLLECTED BETWEEN 1878-lQl+6 ' ̂ ACF RED DOT 
(BLACK IN PHOTOCOPIES) REPRESENTS FROM l l o 19 P I W -
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Fig PEPICULARIS FURBISHIAF ^LOWERING RACEME. POPULATION AREA II 
N.B. AUGUST 20. 1977. PHOTO, F.W. TRIBE. KODACHROME PRINT 



Fig. 5. PEDICULAR IS FURBISHIAE - YOUNG PLANTS GROWN IN ORDINARY GARDEN SOIL. PL^IT^D 
MARCH 1978. PHOTO JULY 1978. THE PLANTS DIE^ LATER IN SEASON. G^CWN ^v 
F. W. TRIBE. PHOTO BY F.W. TRIBE. KODACHROME PRINT. 



FIG. 6. PEDICULARIS FURBISHIAE HABITAT, POPULATION AREA III N.B., AUGUST 7, 1Q78. 
PHOTO F. W. TRIBE. KODACHROME PRINT 



PIG. 7. PEDICULARIS FURBISH IAE. HABITAT, LEFT 
BANK ST. JOHN RIVER. POPULATION AREA I 
N.B. PLANTS FOUND HERE. PHOTO GEO. M. 
STIRRETT. JULY 21, 1977. KODACOLOR PRINT, 

FIG. 8. PEDICULARIS "URBISHIAE. HABITAT, RIGHT 
BANK ST. JOHN RIVER N.B. SEARCH SITE 
NO PLANTS FOUND. JUDGED TJTJSUTTAHLE 
HABITAT. PHOTO GEO. M. STIRRETT. 
JULY 21, 1977. KODACOLOR PR TNT. 



• FIG. 9. PEDICULARIS FURBISHIAE. HABITAT, RIGHT 
BANK ST. JOHN RIVER. PLANTS FOUND HERE. 
STATION 8 SEARCH SITE 38. POPULATION 
AREA II N.B. PHOTO GEO. M. STIRRETT 
AUGUST 20, 1Q77. KODACHROME PRINT. 

FIG. 10. PEDICULARIS FURBISHIAE. PLANTS ON EDGE 
ST. JOHN RIVER N.B. POPULATION AREA I 
SEARCH SITE 1. STATION If. JULY 20, 1977. 
PHOTO GEO. M. STIRRETT. KODACHROME PRINT. 
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FIG. 11. PEDICULARIS FURBISHIAE. UPPER LEAF SHOWING WHITE 
EXCRETION DEPOSIT ON EDGES OF PINNAE. POPULATION 
AREA II N.B. STATION If. SEARCH SITE 38. AUGUST 
20, 1977. PHOTO F.W* TRIBE. KODACHROME PRINT. 

FIG. 12. PEDICULARIS FURBISHIAE. PLANTS INFESTED 
WITH SPITTLE BUGS (CERCOPID) POPULATION 
AREA I N.B. STATION llf, SEARCH SITE 1. 
JULY 11, 1977. PHOTO GEO. M. STIRRETT. 
KODACOLOR PRINT. 



FIG. 13. PEDICULARIS FURBI3HIAE. MATURE 
FLOWERING PLANT. POPULATION AREA 
II N.B. JULY 30, 1979. PHOTO 
GEO. M. STIRRETT. KODACHROME 
PRINT. 
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FIG. Ik. PEDICULARIS FURBISHIAE. FLOWERING 
PLANT WITH PREVIOUS YEARS SEED PODS. 
POPULATION AREA I N.B. STATION 7. 
SEARCH SITE 1. AUGUST b. 1977. 
PHOTO GEO. M. STIRRETT. KODACHROME 
PRINT. 

• 



FIG. 15. PFDICIJLARIS FURBISHIAE. A COLONY CF 
VARIOUS AGED PLANTS, POPULATION AREA 
II N.B. STATION 6. SEARCH SITE 38. 
JULY 30, 1979. PHOTO GEO. H. STIRRETT, 
KODACHROME PRINT. 
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FT G. 16. PEDICULARIS FURBISHIAE. YOUNG PLANT 
GROWING IN A BED 0^ THE MOSS PLEUROZIUM 
SCHREBERI. POPULATION AREA II N.B. STATION 
6. SEARCH SITE 38. JULY 30, 1979. PHOTO 
GEO. M. STIRRETT. KODACHROME PRINT. 



51. 

M. ACKNOWLEDGEMENTS 

A large number of persons have given me indirect help 

in bringing together this status report. Only a few can be reco-

gnized here. 

Mr. Richard W. Dyer, Endangered Species Botanist, U.S. 

- Fish and Wildlife Service, Newton Corner, Mass., has been of great 

help by keeping me informed of progress in the problems relating 

to the lousewort in the United States and in sending copies of 

the various papers emanating from the scientists employed by the 

U.S. Corps of Engineers on lousewort investigations. 

Dr. L. W. Macior, Professor of Biology, Akron University, 

Akron, Ohio has corresponded with me on lousewort problems since 

19 78 and has kept me informed on many of his research activities 

in connection with the plant. 

Dr. B. Boivin, Plant Research Institute, Canada, Depart-

ment of Agriculture, Ottawa, has through the years, but especially 

since 19 71, been very patient and thorough in answering my questions 

on plants of one sort or another. Many questions have referred to 

the lousewort. 

Dr. W. J. Cody, Curator, Vascular Plant, Herbarium, 

Research Branch, Agriculture Canada, Ottawa, has also always been 

patient with my botanical questions to him. 

Mr. Fred W. Tribe of Andover, N.B. helped me make the 

river bank surveys in 1977 to discover the lousewort and we conti-

nue to enjoy field trips together when they can be arranged. Mr. 



Tribe has given his permission to use his photographs for figure 

4, 5, 6, and 11. 

N. REFERENCES - BIBLIOGRAPHY 

Note: The app. designation followed by a number indicates that 

a copy of the reference so marked will be found in the 

Appendix attached to this report, under the number indi-

cated. 

Anonymous. 

1962. Geology, Tobique, N.B., Map 37 - 1962, Geological' 

Survey of Canada, Ottawa, Ont. (Describes geology 

of St. John River from Siegas to Rapide de Femme 

stream). 

Anonymous. 

1974. The Endangered Species Act, New Brusnwick, Queen's 

Printer, Fredericton, N.B. May 31. App. 34. 

Anonymous. 

19 74A. An Act Establishing a State Register of Critical 

Areas. . Maine Legislature. Augusta, Maine, July. 

Anonymous. 

19 75. Report on Endangered and Threatened Plant species 

of the United States. Secretary, Smithsonian Insti 

tution, Washington, D.C., December 15, 1974. U.S. 

Government Printing Office, Washington, D.C. 



53 . 

Anonymous. 

1975A. 

Anonymous, 

1976. 

Anonymous. 

1976A. 

1977. 

Anonymous. 

19 7 7A. 

Anonymous. 

1977B, 

The Ecological Reserves Act, New Brunswick, Dept. 

Natural Resources, Fredericton, N.B. Assented to 

June 13. App. 34A. 

Regulations 76-28 Under Endangered Species Act. 

New Brunswick, Dept. Natural Resources, Fredericton, 

N.B. February 11. App. 34. 

Flower Power or Electric Power. Rare Snapdragon 

may halt massive Project. The Glode and Mail, 

Toronto, Ontario, November 11. App. 35. 

Botanical Dilemma, New York Times, January 23. 

App. 36. (Quotes Dr. Raymond Altebogt U.S. Fish 

and Wildlife Service and Col. John Chandler, Corps 

of Engineers). App. 36. 

Rare Plant may Topple Dickey Dam. The Telegraph-

Journal, St. John, N.B. March 30. App. 37. (U.S. 

Government moving to protect lousewort. Plans to 

list plant as endangered). 

Water Quality in the St. John River Basin. Inter-

national Joint Commission, Canada and the United 

States. Ottawa and Washington, D.C. May 3. 



54 . 

Anonymous. 

1977C. N.B.E.P. Commission Budgets 292 Million for Capital 

Works Program. The Telegraph-Journal, St. John, 

N.B. May 31. App. 27. 

Anonymous. 

19 77D. The First Endangered Plants, San Francisco Chronicle 

August 13. App. 38. 

Anonymous. 

1977E. Dickev, Favored for Region Corps: - Ouoddy couldn't 

meet "Peaks". Bangor Daily News, Bangor, Me. August 

25. App. 29. (Interview with Col. John P. Chandler, 

Head, New England Area Corps Engineers). 

Anonymous. 

1977F. Lousewort Transplant Favored by Army Corps. Bangor 

Daily News, Bangor, Me. August 25. App. 30. 

Anonymous. 

1977G. More Furbish Louseworts Found. Woodstock Bugle, 

Woodstock, N.B. September. App. 16. (Interview 

with F. W. Tribe. Photo of plant). 

Anonymous. 

19 77H. In Search of Elusive Lousewort. Time Magazine 

September 19. App. 39. 

Anonymous. 

19771. Two Views of Dam - A Forester Questions Data and 

Commissioner Eyes Benefits. Aroostook Republican 



55 . 

and News. Caribou, Mo. Octobor 12. App. 32. 

Anonymous. 

19 78. Interagency Cooperational Regulations. Endangered 

Species Act. 1973. U.S. Fish and Wildlife Service 

and National Oceanic and Atmosphere Administration. 

Federal Register Part IV. Washington, D.C. January 

4. 

Anonymous. 

1978A. Determination that Various Plant Taxa are Endangered 

or Threatened Species. U.S. Fish and Wildlife Ser-

vices Federal Register Part II. Washington, D.C. 

April 26, App. 41. (On page 17913 Pedicularis fur-

bishiae is declared endangered in Maine in the United 

•States and New Brunswick, Canada). 

Anonymous. 

1978B. Court Halts Work on Dam - Rules Endangered Species 

more Important. Bangor Daily News, Bangor. Me. 

U.P.I. Washington, D.C. June 16. App. 42. (Refers 

to Tellico Dam, Tenn. and snail darter). 

Anonymous. 

1978C. Lousewort Defenders. See Hope in Court Ruling Bangor 

Daily News, Bangor, Me. June 16. App. 43. 

Anonymous. 

1978D. Tidal Power, Small Dams Endorsed over Dickey. Bangor 

Daily. News, Bangor, Me. June 16. App. 33. 



56 . 

Anonymous. 

1978Ë. Endangered Species. Time Magazine July 31. App. 

45, (Refers to Tellico Dam, Tenn. and Snail darter). 

Anonymous. . 

19 78F. Stalking the Law - Species Act Endangered. Time 

Magazine, October 16. App. 40. 

Anonymous. 

19 78G. The United States Endangered Species Act. 19 7 3 and 

Amendments. U.S. Fish and Wildlife Service, Washing-

ton, D.C. November 10. 

Anonymous. 

1978H. New Brunswick Power Not Considering Any New Immediate 

Projects. The Telegraph-Journal, St. John, N.B. 

December 8. App. 28. 

Anonymous. 

19 79. Maine's Dickey - Lincoln Project - Hydro Dam Oppo-

nents Sense Victory Soon. The Telegraph-Journal, 

St. John, N.B., October 8. App. 46. 

Argus, Geo. W. 

19 79. Rare Plants and Their Habitats. Wildlife Report 

Canadian Scene. International Wildlife Magazine 

March/April. pp. 28B-2 8C. (Mentions Pedicularis 

furbishiae as. needing protection in Canada) . 

Banville, Beur. 

1977. N.B. Discovers Lousewort. 80 miles down river from 



57. 

Dickey. Bangor Daily News, Bangor, Me. August 24. 

App * 15. (Report on Stirrett's and Tribe's Survey 

in 1977). 

Bean, Ralph C. et al. 

1966. Revised Check-List of the Vascular Plants of Maine. 

Josselyn Botanical Society Bulletin 8. Orono, Me. 

July. 71 pages. 

Choate, Jerry S. 

1973. . Plants of the St. John River Basin Considered Rare 

or Unique. Wildlife Resources of St. John River 

Basin. St. John River Basin Board Report 8A 

Fredericton, N.B. January. (Pedicularis furbishiae 

is mentioned in table B2 p. 155). 

Coburn, Louise, H. 

1924. Kate Furbish. Botanist, An Appreciation, Maine 

Naturalist 4:106-108. Thomaston. Me. (Photograph 

of Miss Furbish). App. 47. 

Cole, John. 

1977. The Woman Behind the Wildflower that Stopped a Dam -

Belated Fame to Miss Furbish. Horticulture 55(12). 

Boston, Mass., App. 50. (Colored illustrations of 

some of her paintings including Pedicularis furbishiae 

done in 1880. The year she discovered it). 



58. 

DeMerchant, E.G.. 

19 77.. Rare N.B. Plant "found" Again. The Telegraph-

Journal, St. John, N.B. August 22. App. 14. 

(Report of an interview with Geo. M. Stirrett 

about finding the Lousewort in N.B.). 

Environmental 
Council of New Brunswick. 

19 76. Ecological Reserves in New Brunswick 1st Annual 

Report. Fredericton, N.B. Illust. 21 pp. Includes 

Act and descriptions of Reserves established). 

Fernald, M.L. 

•1940. The Problems of Conserving Rare Native Plants. The 

Smithsonian Institution. Paper No. 3573. Washing-

ton, D.C. pp. 381, 382. (On plate 2 is a photograph 

of the museum specimen of Pedicularis furbishiae 

collected by Williams at Allagash, Me. July 29, 

1900. It is specimen number 65 in Stirrett1s list 

of 1977. Fernald gives here the first call to pre-

serve Pedicularis;furbishiae. 

Fernald, M.L. 

1950. Gray1 s Manual of Botany. Eighth Edition. American 

Book Company, New York. (Pedicularis furbishiae is 

on page 1299.) 

Fowler, James, 

1885. Preliminary List of the Plants of New Brunswick 



Bulletin Nat. Hist. Society of N.B. No. 4, St. John, 

N.B. (Pedicularis furbishiae on page 49. ) 

Furbish, Kate. 

1881. A Botanist's trip to the "Aroostook" I. American 

Naturalist 15:469-470. App. 10. (She discovers 

Pedicularis N. Sp. at Van Buren). 

Gleason, Henry A. 

1958. The New Britton and Brown Illustrated Flora of N.E. 

United States and Adjacent Canada. New York Botanical 

Gardens, Bronx, N.Y. (Pedicularis furbishiae is 

discussed on pages 249-250). 

Gray, Asa. 

1888. Synoptical Flora of North America. Smithsonian Mis-

cellaneous Collection #591. Washington, D.C. (Ped. 

furb. described on page 454, Vol. II Part I. App. 12). 

Greenwalt, Lynn A. 

1978. Letter, Chief U.S. Fish and Wildlife Service to 

Chief of Engineers, Lt. General J. W. Moriss giving 

Biological Opinion and Development of Conservation 

Program to preserve Lousewort and overcome effects 

of Dickey - Lincoln Dam. Washington, D.C. June 27. 

App. 44. 

Hay, G.U. 

1883. Additional List of N.B. Plants for 1882. Bull. Nat. 

Hist. Soc. N.B. No. 2. St. John, N.B. (Ped. furb. 

on page 35). 



60. 

Hay, G. U. 

1902 Some Features of the Flora of Northern New Brunswick 

Trans-Royal Society of Canada 8(4). Ottawa, Ontario 

Henderson, John et al. 

1975. A Plan for Water Management in the St. John River 

Basin Part II Hydro Developments. Final Report, 

Canada - New Brunswick St. John River Basin Board. 

Part I, Fredericton, N.B. April pp. 244-45, 256-

262. App. 26. Excerpt. 

Henderson, John et al. 

19 75A. Preservation of Vulnerable Areas. Plan for Water 

Management in the St. John River Basin Summary Re-

port Canada-New Brusnwick St. John River Basin Board 

Fredericton, N. B. April. Page 83. App. 34B. 

Hinds, Harold, R. 

1977. A Report on Field Reconnaissance for Pedicularis 

furbishiae and Carex josselynii During Summer of 

1977. U.S. Dept. Army Corps Engineers Waltham, 

Mass. August 13. 3 pages. App. 5. 

Irwin, Howard, S. 

19 77. Miss Furbish's Lousewort Must Live. Garden Magazine 

Sept/Oct. pp. 6-11. Illust. App. 49. 

Lee, Hubert A. 

.1959. Surficial Geology. Grand Falls, N.B. and Parts of 

• Madawaska and Victoria Counties. Map 24 - 1959.. 



61. 

Geological Survey of Canada, Ottawa, Ontario. 

(Gives geology of St. John River from Siegas, 

N.B. southward to about Rapide de Femme Stream). 

Loucks, O.L. 

1962. A Forest Classification for the Maritime Provinces. 

Forest Research Branch, Dept. Forestry, Canada. 

April, pp. 96-97, 101-106. 

Macior, L.W. 

1977. Physiological Studies on Pedicularis furbishiae, 

Allagash, Me. Preliminary Report, Dept. of the 

Army, Corps of Engineers, Waltham, Mass. August 17, 

Including Appendix August 30. App. 3. 

Macior, L.W. 

1978. The Pollination Ecology and Endemic Adaptation of 

Pedicularis furbishiae. Bulletin Torrey Botanical 

Club 105(4):268-277, 7 figs. App. 6. 

Macior, L.W. 

1979. Seedling Development in Pedicularis furbishiae Final 

Report to Committee on Faculty Research. University 

of Akron, Akron, Ohio. January 11. 4 pp. App. 7. 

Macior, L.W. 

19 80. The.Population Ecology of the Furbish's Lousewort 

Pedicularis furbishiae. Rhodora. 82:105-111, 1 fig. 

App. 8. 



62 . 

Maher, Robert V. 

1977.. Preliminary List of the Rare Vascular Plants of 

•New Brunswick, Botany Division, National Museum 

Natural'Sciences, Ottawa, Ont. 

Polunin, Nicholas. 

1960. Introduction to Plant Geography. McGraw-Hill, New 

York, Toronto. pp. 161-165, 197-201. 

Prest, V.K. 

1969. Retreat of Wisconsin and Recent Ice in North America. 

Map 1257A. Geological Survey of Canada, Ottawa, 

Ontario. (The ice margins left area of Northern New 

Brunswick and Maine 11,500 radio - carbon years B.P.) 

Richards, Charles D. 

1976. Report on Rare and Unusual Plant Species within the 

Dickey-Lincoln School Lakes Project Area. U.S. 

Dept. Army, Corps of Engineers, Waltham, Mass. Sept-

ember. 8 p. App. 2. 

Richards, Charles D. 

1977. Furbish's Lousewort, Endangered Plant of the St. John 

River. Update, 5(1). University of Maine, Orono, 

Me. Illust. 1 drawing of plant. App. 48. 

Richards, Charles D. 

1977A. Report on Survey of the St. John River, Maine, and 

some major Tributaries, for Furbish's Lousewort 



63. 

and other Rare Plants. U.S. Dept. Army, Corps of 

Engineers, Waltham, Mass. Page 10. .App. 4. 

Sigvaldason, O.T. 

1975. Electric Power and Water Management in the St. John 

River Basin. Canada - New Brunswick St. John River 

Basin Board Report 14 Fredericton, N.B. December. 

Stebbins, G. Ledyard 

19 80. Rarity of Plant Species - A Synthetic Viewpoint, 

Rhodora 82:77-86 (on page 80 he tries to explain 

occurrence of endemics such as Pedicularis 

furbishiae). 

Stirrett, Geo. M. 

1971. Furbish's Lousewort and Surveys St. John River Basin. 

Correspondence between Stirrett and Canada - New 

Brunswick St. John River Basin Board, Fredericton, 

N.B. April 28. App. 19. 

Stirrett, Geo. M. 

19 73. The St. John River Wood Betony in The St. John River 

Valley, Its Natural Features and Development. Bulleti 

Conservation Council of Ontario, Vol. 20, No. 2, April 

Toronto, Ontario. App. 13. (Originally some Natural 

Features of the St. John River Valley and Their Rela-

tionship to the Use and Development of the Area. Pre-

sented, Man and Resources Conference, Fredericton, N.B 

September 29, 19 72). 



64. 

Stirrett, Geo. M. 

19 76. Furbish*s Lousewort and Impact Studies in New Bruns-

wick on Effect of Dickey Dam. Correspondence between 

Stirrett and Choate, N.B. Dept. of Environment, Fre-

dericton, N.B. December 4. App. 21. 

Stirrett, Geo. M. 

1976A. Furbish's Lousewort and Impact Studies in New Bruns-

wick on Effect of Dickey Dam. Correspondence between 

Stirrett and Secretary, International Joint Commission. 

Canada and the United States, Ottawa, Ont. December 

4. App. 22. 

Stirrett, Geo. M. 

1976B. Furbish's Lousewort and Impact Studies in New Bruns-

. wick on Effect of Dickey Dam. Correspondence between 

Stirrett and Minister of Environment Canada, Ottawa, 

Ontario December 6. App. 20. 

Stirrett, Geo. M. 

19 77. Notes and Observations on Pedicularis furbishiae and 

Other Rare Plants in Northern New Brunswick and 

Northern Maine. Personal Field Notebook. January. 

Stirrett, Geo. M. 

19 77A. Pedicularis furbishiae and Glaciation. Correspondence 

between Stirrett and Dr. B. Boivin, Biosystematics 

Research Institute, Ottawa, Ontario. March 16. App. 

25. 



65. 

Stirrett, Geo. M. 

19 77B. Pedicularis furbishiae and Glaciation. Correspond-

ence between Stirrett and Dr. H.A, Lee, Stittsville, 

Ontario, March 16. App. 23. 

Stirrett, Geo. M. 

19 77C. Pedicularis furbishiae and Glaciation Correspondence 

between Stirrett and Dr. V.K. Prest, Ottawa, Ontario. 

April 23. App. 24. 

Stirrett, Geo. M. 

1977D.' Report on Investigations of the Flora of Northern 

Maine and Northern New Brunswick with particular 

Reference to Pedicularis furbishiae and Other Rare 

Plants. U.S. Dept. Army Corps of Engineers, Waltham, 

Mass. Sept. 7. 61 pp. Illustrated App. 1. 

In Three Parts : 

Part I a History of Field Botany in the Area - - - 1 

Part II A World Search for Herbarium Specimens - - 19 

Part III Field Surveys for the Season 19 77 - - - - 30 

Stirrett, Geo. M. 

1978. Plants of the Falls and Gorge Area. The Falls and 

the Gorge Part VII, The Cataract Weekly, Grand Falls, 

N.B. and The Victoria County Record, Perth, N.B. 

January 18. App. 17. (The history of Pedicularis 

furbishiae in the Grand Falls area). 



66. 

Stirrett, Geo. M. 

1978A Pedicularis furbishiae, the Species and Transplant 

Problems. Correspondence between Stirrett and Dr. 

L. W. Macior, February 4. App. 8. 

Stirrett, Geo. M. 

1979. Pedicularis furbishiae - Seedlings, Parasitism, etc. 

Correspondence between Stirrett and Dr. L. W. Macior. 

February 20. App. 8A. 

Stirrett, Geo. M. 

1979A. The St. John River Forest and Its Preservation. Notes 

on Natural History No. 11, The Cataract Weekly, Grand 

Falls, N.B. June 20. App. 18. 

Stirrett, Geo. M. 

1980. Pedicularis furbishiae - Physiology and Host Relation-

ships. Correspondence between Stirrett and Dr. L.W. 

Macior, February 5/11. App. 8B. 

Swanson, Kathryn 

1977. Dickey-Lincoln Project would Change Country, Life, 

Economy Part I. Aroostook Republican and News, 

Caribou, Me. October 5. (Map of area to be flooded). 

App. 31. 

Swanson, Kathryn 

1977A. Dickey-Lincoln Project Part II Environmental Impact 

Studies on Wildlife. Aroostook Republican and News. 

Caribou, Me. October 12. App. 31. 



67. 

Tylor, Harry.Ri and 
M us nn ('. C.nw'l c;'.r. 

1980. The Botanical Aspects of Maine's Critical Areas Pro-

gram. Rhodora 82:207-225. (The St. John River 

Region Aroostook County renowned for many rare plants 

including Pedicularis furbishiae). 

United States Fish and Wildlife Service. 

19 80. Field Investigations and Scope of Services on Pedicu-

laris furbishiae in Maine and New Brunswick in 19 80. 

Norton Corner, Mass. 2 pages. App. 9. (Instructions 

for Dr. Charles D. Richards, University of Maine, 

. Orono, Me.) 

Watson, Sereno. 

1882. Contributions to American Botany II Description of 

New Species of Plants. Chiefly from our Western 

Territories. Proceed. Amer. Academy of Arts and 

Sciences. Whole Series XVII. Boston, Mass. App. 11. 

(Original description of Pedicularis furbishiae is 

on page 375). 



72. 

0. SOURCES OF ILLUSTRATIVE MATERIALS 

(1) PHOTOGRAPHS 

In addition to myself the following are known to 

have taken photographs of the lousewort: -

Dr. W. J. Cody, Herbarium, Research Branch, 

Agriculture Canada, Ottawa, Ontario. 

Mr. R. D. Muir,. 44 Queensline Drive, 

Ottawa, Ontario. K2H 7J2 

Dr. Charles D. Richards, Professor of Botanv, 

University of Maine, Orono, Maine. 

Mr. Fred W. Tribe, Andover, New Brunswick. 

In addition there must be a pool of good photographs 

at: 

a) Endangered Species Section, U.S. Fish and Wildlife 

Service, Newton Corner, Mass. 

b) U.S. Corps Engineers, Waltham, Mass. 

(2) PAINTINGS AND DRAWINGS 

The only source known is the Library, Bowdoin 

College, Brunswick, Maine. This library has Miss Furbish's paint-

ings of over a thousand wild flowers of Maine, including that of 

the lousewort done in 1880. Cole (1977) used colored illustra-

tions of a few. of the plants in this collection in his paper in-

cluding that of the lousewort. 
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P. APPENDIX 

A list of documents and papers copied and supplied in 

the appendix is given below. This is thought necessary because 

the appendix is voluminous and the documents in it will not likely 

be photocopied when copies of the report are made for distribu-

tion, and this list will be the only means a reader of the report 

will have of knowing that the extensive appendix is available if 

items are needed. The Appendix proper, is bound separately. 

The appendix items are marked in the Reference - Bibli-

ography of the report by the designation App. followed by a number 

which corresponds to the number of the item in the appendix and 

this list. Just enough information is given here to identify the 

publication. Complete details for each will be found in the list 

of references under the name of the author. 

The number of each item is marked in heavy black pencil 

within a circle. 

1. Stirrett. 

1977D. Report on Investigations of the Flora of Northern 

Maine and Northern New Brunswick. U.S. Army Corps 

Engineers, Waltham, Mass. 

2. Richards. 

1976. Report on Rare and Unusual Plant Species within Dickey 

Lincoln Project Area U.S. Dept. Army Corps. Engineers 

Waltham, Mass. 
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3. Macior. 

19 77. Physiological Studies on Pedicularis furbishiae U.S. 

Dept. Army Corps Engineers, Waltham, Mass. 

4. Richards. 

1977A. Report on Survey of St. John River, Maine and some 

major tributaries for Furbish's Lousewort and other 

Rare Plants. U.S. Dept. Army Corps Engineers, 

Waltham, Mass. 
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1977. A Report on Field Reconnaissance for Pedicularis 

furbishiae and Carex josselynii during summer 1977. 

U.S. Dept. Army, Corps Engineers, Waltham, Mass. 

6. Macior. 

1978. The Pollination Ecology and Endemic Adaptation of 

Pedicularis furbishiae Bull. Torrey Botanical Club. 

7. Macior. 

1979. Seedling Development in Pedicularis furbishiae, 

Committee on Faculty Research, University Akron, 

Ohio. 

8. Macior. 

19 80. The Population Ecology of Furbish's Lousewort Rhodora 

1980. 

8A - 8C. Stirrett. 

19 78A. Correspondence Stirrett with Macior on Furbish's 

Lousewort. 
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9. U. S. Fish and Wildlife Service 

19 80. Outline of work and surveys, Maine and New Brunswick 
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10. Furbish. 

1881. A Botanist's Trip to the "Aroostook". 

11. Watson. 

1882. Description of New Species - Pedicularis furbishiae. 

12. Gray. 

1888. Description of Pedicularis furbishiae. 

13. Stirrett. 

19 73. The St. John River Valley. Its Natural Features 

and Use. Protection and survey for Pedicularis 

furbishiae. 

14. DeMerchant. 

1977.. Rare N.B. Plant "Found" Again. 

15. Banville. 

1977. N.B. discovers Lousewort 80 miles down river. 

16. Anon. 

197-7G. More.Louseworts found in New Brunswick. 

17. Stirrett. 

1978. Plants of Falls and Gorge - Grand Falls, N.B. 

including history, of Pedicularis furbishiae in 

area. 

18. Stirrett. 

1979A. The St. John River Forest and Its Preservation. 
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19. Stirrett. 

1971. Dickey Dam Impact in N.B. Correspondence Stirrett 

and St. John River Basin Board Officials. 

20. Stirrett. 

1976B. Furbish's Lousewort and Impact of Dickey Dam in N.B. 

Correspondence Stirrett and Minister of Environment,. 

Canada. 

21. Stirrett. 

1979. Dickey Dam impact on Furbish's Lousewort in New 

Brunswick. Correspondence Stirrett.and Choate, 

Dept. of Environment, New Brunswick. 

22. Stirrett. 

1976A. Furbish's Lousewort and Impact of Dickey Dam in N.B. 

Correspondence Stirrett and Secretary International 

Joint Commission, Ottawa, Ont. 

23. Stirrett. 

1977B. Pedicularis furbishiae and Glaciation, Correspondence 

Stirrett and Lee. 

24. Stirrett. • 

1977C. Pedicularis and Glaciation, Correspondence Stirrett 

and Prest. 

25. Stirrett. 

19 77A. Pedicularis and Glaciation, Correspondence Stirrett 

and Boivin. 

26. Henderson ot al. 

1975. A plan for Water Management, St. John River Basin, 

Fredericton, N.B. 
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27. Anon. 

19 77C. N.B.P.C. Budgets 292 Millions for Dams, etc. 

2 8. Anon. 

19 78H. New Brunswick Power not considering new Projects 

now. 

2 9. Anon. 

1977E. Dickey favored by Corps Engineers. 

30. Anon. 

1977F. Lousewort Transplants favored by Army Corps. 

31. Swanson. 

19 77, 1977A. Dickey-Lincoln Project would change Country, 

Life, Economy, etc. 2 parts. 

32. Anon, 

19771. Two Views of Dam - A Forester, A Commissioner. 

33. Anon. 

1978D. Tidal Power, Small dams endorsed over Dickey. 

34. Anon. 

19 74. The Endangered Species Act, N.B. and Regulations 

1976. 

34A. Anon. 

19 75A. The Ecological Reserves Act, New Brunswick. 

34B. Henderson et al. 

19 75A. Preservation of Vulnerable Areas in New Brunswick. 

35. Anon. 

19 76A. Flower Power or Electric Dam. Rare Snapdragon. 

36. Anon. 

1977. Botanical Dilemma. 
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38. Anon. 

1977D. The First Endangered Plants. 

39. Anon. 

1977H. In Search of Elusive Lousewort. 

40. Anori. 

19 78. Stalking the Law - Species Act Endangered. 

41. Anon. 

1978A. Determination that Various Plant Taxa are endangered 

or Threatened. Pedicularis furbishiae declared 

endangered. 

42. Anon. 

1978B. Court Halts Work on Dam. Tellico, Tenn. 

43. Anon. 

1978C. Lousewort Defenders see Hope in Court Ruling. 

44. Greénwalt. 

1978. Biological Opinion Effect of Dickey Dam on Pedicularis 

furbishiae. 

4 5. Anon. 

19 78E. Endangered Species, Tellico Dam, Tenn. 

4 6.' Anon. 

1979. Maine's Dickey-Lincoln Project - Hydro Dam Opponents 

sense Victory soon. 
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47. Coburn, 

192 4. Kate Furbish, Botanist. 

48. Richards. 

1977. Furbish's Lousewort, Endangered Plant of the St. 

John River. 

49. Irwin. 

1977. Miss Furbish's Lousewort Must Live. 

50. Cole. 

1977. The Woman Behind the Wildflower that Stopped a Dam. 

NOTE:- There are actually 55 items in Appendix, counting 

those subnumbered A, B, C. etc. 


