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ABSTRACT

The vegetation of the West Coast Trail (Phase III)  of Pacific Rim

National Park has been described and mapped according to a classifica-

tion system  consisting of 23 vegetation types, or plant communities.

This system is based on vegetation form and dominant species as they

relate to the physical environment, particularly land forms, topography,

drainange  patterns, soils and proximity to the coastline environment.

The system is hierarchal having three levels: the zone, subzone  and

vegetation type. This allows integration and use of the information at

different levels of generalization. Field mapping of the vegetation was

done at a scale of 1:12,500  and later transferred to the final maps with

a scale of 1:25,000.

At the first level of generalization, two zones are identified: the

Coastal Zone and the Interior Zone. The Coastal Zone is composed of

vegetation types which are strongly influenced by their close proximity

to the sea. Although the Coastal Zone occupies far less area than the

Interior Zone, it has greater vegetation diversity (12 vegetation types

s compared to 8) due to a corresponding diversity in the physical envi-

ronment. Seven of the coastal  types are non-forested due to extremes in

moisture conditions, active geomorphic proceases and ocean spray. Sitka

spruce is the dominant tree species in the Coastal Zone primarily because

of its tolerance to wind-borne ocean spray.

The Interior Zone is, for the most part, densely forested with

western redceder  and western hemlock being the dominant tree species.

Surface drainage, which is controlled by both topography and parent

material, is the single most important factor in determining the pattern
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of vegetation types. Western redcedar  is by far the most common tree

species dominating the vegetation on extensive moderate to poorly drained

s i t e s . Western hemlock along with amabilis fir are the leading species

on well-drained sites, while shore pine is common in poorly drained

bog communities.

Three vegetation types have been described on the basis of land-use

h i s t o r y . Areas once occupied by Indians (shell middens)  and logging

activities account for most of the land area in these "disturbed types".

Intensive sampling of the vegetation types as well as intervening

ecotones and specialized habitats has resulted in a collection of 291

species of vascular plants. Only seven of these are ornamentals  intro-

duced by man and restricted to sites of former or current human habit-

ation. The remaining species are either indigenous or introduced plants

that are typj~cally widespread in the conntal  region. Greatest speciee

divcr~ity  occurs  in areas formerly occupied  by man web as shell middens

rind  abandoned homesteads, es well as certain natural habitats  as

those along the coastal rocky headlands and in the interior bogs and bog

forests.

As the West Coast Trail presents environments similar to those of

Phases I and II, it is not surprising that most of the plant species

collected in this study have previously been found in one or both of the

other two areas  of the Park. Ilowever  , a total of 55 species collected

in Phase III are new additions to the flora of Pacific Rim National Park.

Information on species distribution and habitat a8 well as their occurrence

in the various vegetation types is provided in this report.
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INTKOIXJCTION

Pacifi~c  Ri~m  National Park was established on April 28, 1970 by an

agreement between the Province of British Columbia and the Government of

Canada. The Park ih  located on the west coast of Vancouver Island and is

made  up of three separate areas, or phases: Phase I, Long Beach, the

most norther  lye  unit; Phase II, the Broken Group Islands in Barkley Sound;

and Phase III. the West Coast Trail, the most southerly unit (Figure 2).

'The priimary objectives of this project were to describe and map the

vegetation of the West Coast Trail (Phase III), and to produce an annotated

checklist of the vascular plants found in this area. This work follows

shnilar  projects by Bell (1972) for Phase I and Bell and Harcombe (1973)

for Phase Il.  Therefore, this report marks the complet,ion of the initial

vcgeta,tion  XIII vascuLnr  plant inventory of Pacj.fic  Kim  National Park,

w~il.h the exception of the Nlti~nnt  triangle section of Phase III which was

xlded  io l.he  Pnrk by a recent boundary change (Figure 3).

In order to describe and map the vegetation, it was necessary to

dev,ise  a cla:;sj~ficat,ion  scheme. The system developed is based on vegeta-

tion form and dominant species as they relate to the physical environment;

particuLarly  Land forms, topography, drainage patterns and soils. Although

the vegetation Magi  (located inside of back cover) is only a first approxi-

mation, we hope that it will prove to be both useful and flexible. It

can be related to geomorphic and other maps for comparison and study pur-

poses. The system  additionally provides an overall framework which  can be

used for inventoryirlr;  other Park natural resources such as wildlife. It

can  also bs used :in  Park phanning  and in interpre.tation  programs.
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The annotated checklist of vascular plants presents the following

X’ormation  on all species found within Phase III: scientific and common

mmes;  no~tntions on abundance, distribution and  specifiLc  locations;

hnbi~tat  profnrences  and presence in the various vegetation types; compnr-

isons  with the flora of Phases I and 11; as weLL  as additional comments

such as rarity and taxonomic  problems.

This project has been funded by National and Historic Parks Branch

Research Contract Number WR  15-73,  held by the senior author. Term  o f

reference for this contract are presented in Appendix I.



CHAPTER II

DESCRIPTION OF THE AREA

PHYSIOGRAPHY

The West Coast Trail phase of Pacific Rim National Park occupies

the west coast of Vancouver Island between Barkley  Sound and Port San

Juan. It is approximately LO miles in length and averages about one

mile in width with the exception of the Cape BeaLe  area and the Nitinat

triangle where the width is considerably greater (Figure 3). Approxi-

mately 60 miles of coastline is included within Phase III.

Most of the Land surface within Phase III Lies between LOO and 300

feet above sea Level and is characterized by low relief. The coastline

is the major exception to this rule: here the Land often rises abruptLy

from the sea to an elevation of LOO feet or more. The highest Land in

Pacific Rim National Park occurs in the Nitinat triangle area where a

large ridge reaches an elevation of approximately 2700  feet.

Very Little his known about the geology and geomorphology of the area

and the foilowing  description is based on some very general observations.

Much of the coastline in Phase III is rocky with flat-lying beds of

sandstone predominating throughout the area, except in the northwest end

of the Park. In the Cape Beale  area the main rock types are diorite and

gabbro along with what appears to be andesite volcanics.  The major

landforms in these rock outcrop areas are wave-cut benches and sea cliffs.

Cliffs  rising 50 to LOO feet above the wave-cut benches are almost  con-

tinuous aLong  parts of the coastline, particuLarLy  in the middle and

southern sections.



lieaches  are commou in  Phase III  and are  of  two basic  types:  liarrow

sand or shingle beaches that form along the storm Line on top of the

wave-cut rock benches, and much wider sand beaches of the Larger bays

such as Pachena,  Keeha and CarmanahL. Inland from the beaches of the

Latter type, one finds low-lying, flat or gently undulating Land which

has been termed “beach  plain”. The major Locations for this type of land

I’orm arc inland from Keeha Bay on Cape BeaLe and in the Cheewhat River

valley. The beach pLain  is believed to have been formed since the last

major  glaciati~on by infilling of elongated bays or estuaries with beach

sand and tidal flat deposits. Kichha Lake and Cheewhat Lake are fresh-

water remnants of these former bays’.

Beginning dirnctLy  behind the present beaches or on top of the

sandstone outcrops IS a broad, undulating surface which extends ovel

most of Phase III. This land form is referred to as a coastal plain in

thi.s study and is believed to be an extension of the Estevan  Coastal Plain

which  i :j much mar,!  promi~nent further north such as in the Long Beach arca.

The consi,nl pL:i-in  i s ,  1.‘~  .t,he lnost p a r t , 100 to l(Kl  f'crl,  above sea level

:iruj r,?1:1\.iveLy  fL:i,L o r  gentLy sLoping  towards the coast Line. ‘The surface

01’ the pln~ili i:? 7’; feet or more in height where it approaches the coast-

line. Here, II, either ends on top of a sea cliff or,  where cliffs are

lacking) i.t forms a steep heavily forested scarp  which drops to the eleva-

tion of .the beach.

Very Little is known about the geomorphic history of composition of

the coastal  plain. Study of this feature was severely limited by an

almost complete Lack of exposures. However, by using morphoLogica

features  of the Land surface to make comparisons with the work by Nelson

’ See veget,at,inn  map inside of back cover for locations of place names
used in the text .

’ S e e  Cordes, 1972  for a more thorough discussion of coastline progra-
dation.



1’11~  coastal  plain is almost certainly Plei~stocene  in age and was

)lrohahl,y formed duri.ng  the last major glaciation, most likely the Vashon

of approximately 58,000  B.P. or possibly the Less extensive Sumas  of

approximately 11,000 B.P. (see Halstead, 1968: Mullineaux,  1965). The

area between Pachena  Bay and Tsusiat River appears to be primarily glacial

outwash or ttablation  till” which was deposited in a shallow water body.

Tl~e outwash is extremely variable consisting of inter-bedded gravel, sand

arid ci.ay. Th?.s  outwash overlies a compacted blue-gray clay which is

:;.imilar  to ma~t,erial,  interpreted to be marine till by Nelson and Cordes.

Worn  T:;usiat,  River  south to Port San <Juan, the cons,tal  plain has a

somewhat  more  :i,.rregular surface morphology with lineations,  features more

of%cn associated width glacial till rather than the type of outwash  deposits

found i.n i,he  Estevan  Coastal Plain. This area is also distinguished from

the out,wash  deposits in that it slopes more steeply in the direction of the

coast and, therefore, the surface drainage conditions are somewhat better.

The  we&  coas~t,  climate is typified by a lack of temperature extremes

and  an abundance of precipitation. At Barnfield,  the mean annual temperature

i:; 149’  I’ whi1.e  the mean temperature for the warmest month is 56’ F and for

~tht: coolest month, 40’ F. Precipitation is heavy with an  annual mean of

107  inches. ‘The major portion of this occurs during the late fall, Gnter

and early spring. There is a sharp drop in precipitation during the summer

roachi~ng  a Low of approximately two inches for the month of August. However,

measursbLe  preci.pi-tation can still be expected on about one-third of the

days during the summer months. Mean annual snowfaLL  is only ten inches.
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Due  to t,he  high precipitation, moderate temperature and close

itI:'oxim:ii;y  to the ocean, the humidity remains high throughout the year.

'The  relative humidity seldom falls below 70 per cent and is consistently

lmtween  75 and 95 per cent (Cordes, S972). Fog is frequent during the

summer lasting from early morning to ear3y  afternoon. These fogs are

usually restricted to the immediate coast. Winds are moderate with a mean

speed of seven to ten m.p.h. but occasionally reach gale force, especially

during the winter storms. The prevailing wind directions are southeast

during the winter and northwest and south during the summer.

According to Cordes (1972) wind-borne ocean spray is an important,

part  oi'  tile  cLimate  in the immediate vicinity of the coastline. His

studi~es  indicate that incoming ocean spray is highest during the fall and

wi~nter  when major storms are frequent in the north Pacific Ocean. However,

the effects of ocean spray on vegetation are at a maximum during late

spring and early summer when infrequent precipitation allows salts to

accumulate on the foliage. Sitka spruce is much more tolerant than either

western hemlock or western redcedar  resulting in a band of Sitka spruce

forest along most of the coastline.

The West Coast Trail lies within the wet subzone  of the Coastal

Western Hemlock Zone (Krajina, 1965';  Orloci,  1961). The climatic climax

forest on mes.ic  sites in this subzone  is dominated by western hemlock

(m heterophylla) and amabilis fir (w amabilis). This forest is

typically multi-storied being made up of dense, uneven-aged stands. The

understory  is lush and dense consisting of ericaceous shrubs and ferns.

Both the forest floor as well as the trees and other woody plants are

covered with a thick mat of mosses and liverworts.
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Western redcedar  (Thuja  plicata) followed by western hemlock are the

1.~0 most, abundant t,ree  species in Phase III. These speci.es  form extensive

:Aand:;  o n  t h e  nure  i n l a n d  p a r t s  o f  thr:  P a r k  o n  si:t,w  where  d r a i n a g e  5.8

:;omewh:4~~  res~tr,i.cted  . H e m l o c k  a l o n g  width  L e s s e r  amo~~nl,:;  o f  amabilis  f i r

d o m i n a t e  ,thF:  b&ter-drained  mesi,c si.tcs. Xeric  t o  submesic  s i t e s  s u p p o r t

wtstern  hemlock, western redcedar  and shore pine (Pinus  contorta),  either

sirl~uhrly  or in combination. Subhygric  and wetter s:ihes are usua1Ly

dorn:ina~teC  by western redcedar  and, to a lesser extenl,,  by shore pine.

western  hemlock, western yew (Taxus  brevifolia) and western white pine

(Pinus  monticoLa). S i t k a  s p r u c e  (Picea  sitchensis)  i s  t y p i c a l  o f  c e r t a i n

s p e c i a l i z e d  h a b i t a t s  s u c h  a s  f l o o d  p l a i n s , s e e p a g e  s i t e s  a n d  a l o n g  t h e

crlnst  w h e r e  i t  i s  t o l e r a n t  t o  o c e a n  s p r a y .

So:i~.Ls  o f  .the  c o a s t a l  s p r u c e  f o r e s t  b e l o n g  i;o t h e  Podzolic,  iiegosolj  c ,

i:k!yso1ic, rtrrd Or[~:.?n.i.c  O r d e r s  w h i l e  podzolization,  >:i~nj za tCon,  a n d  mar

I’ormal,  ion are  the dominant pedogenic processes. A majority of the soiLs

found on well-draj.nnd  sites have a thick mar humus Layer, a weLL-defined

nluviated  A horizon and thick podzolic  B horizon, and belong to the

PodzoL;~c O r d e r . NormaLLy  there is a very sharp break between the humus

Layer and the Ae horizon except in seepage sites where a melanized  Ah

horizon is present on the surface or beneath a Layer of raw humus. All

three great groups of the Podzolic Order are well.  represented and, as a

group, are far more common than any other order.

Soils belonging to the Regosolic  Order occur on rocky sites and sand

pSai.ns. Lithic RegosoLs  c o n s i s t  o f  L i t t l e  m o r e  t h a n  a  t h i c k  L a y e r  o f  raw

humus over bedrock. E v e n  t h o u g h  t h e s e  s o i l s  a r e  classi.fied  a s  regosols,

l;hey  are  mature  profiles and show no signs of further pedogenic development.
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Or%hi  c Regosols, consisting of mar humus over sLight,Ly  aLtered  sand, are

common  on beach plains of fairLy  recent. origin. Given time, these soils

iievelo[> into podzols.

Soils belonging to the Gleysolic  Order form on poor drainage sites

rnch as flat areas and depressions. GleysoLs  also form on better-

(i.rained  Ctes,  particuLarLy  those with coarse-textured parent material,

as a result of iron pan formation leading to a deterioration of internal

drainage. It appears as if the process of gleization  is more prominent

fin  the interior forest, judging by the more frequent occurrence of

gLeysoL3 a n d  gleyed  podzols. This is undoubtedLy related to the presence

of extensive flat areas with poor surface drainage.

Organic soils are of limited occurrence in the area, being restricted

l,o  ve:rg poorly drained sites where the water tabLe remains close to the

surface throughout. the year.

5il.e~  of early Indian habitation with extensive midden  deposits

often  havn  chernoeemic-Like rendzina  soils. These sites are gradually

j nvaded  by :;,i,tka  spruce resulting in a trend towards podzolization  and

rmor  humus format j-on.
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CHAPTFB III

~Prior  t,o mapping, a considerable amount of t,&:  was spent in the

l‘inld  to gain familiarity with both the vegetatj.on  and physical environ-

inent  . Using this information as well as experience gained from previous

work by the authors (see Cordes, 1972;  Cordes and MacKenzie, Sp72), a

preliminary classification system was formulated. Following this, mapping

and vegetation sampling proceeded together with the sampling being a more-

or-Loss cont.i.nuous  check on the mapping. In addition, most of the mapping

01 the coastline area was checked on the ground. The impenetrable nature

of the vegetation and lack of trails ?~n  the more inland parts of Phase III

Li.mit,od  observations to smaller areas where sampling was carried out.

Mapping was done by delimiting differences in vegetation form and

domi~nant  species on l:E?,~OO  scale air photos. This information was later

Transferred  to the final maps with a scale of L:25,000.  These maps are

included inside the back cover of this report. Figure 3 shows the area

covered by each of the three maps in the set.

In order to describe the vegetation types, or plant communities as

~they  are often termed, lh2  plots were selected for use in sampli~ng  the

vcgetat  ion and environment. ‘Ihe  procedure used in sampling is as follows:

Plots having dimensions of either one by one chain or one by two chains

‘were placed  in locations which were judged to be typical of the vegetation

type in question. A minimum of five plots were analyzed for each type

wi.t,h  the exception of several types which covered very small areas and

could  be adequately described with less than five plots. Visual estimates

of cover as a percentage of the total plot area were made on the tree,
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:ihrl~b arid herb Layers (Table 1). Spr?c.i~ns 0cc11rr  i rly: in each l.ayc>l, wei-e

~~ocnrdnd  and ~va.l.c?d  accord.i.x  to a  specie:; si.gni~l‘i.callce  :;caLo (‘l’ahj.,>  ? )  .

:;on~ tree mensurn~Li.on  data as welL  as observati,ons on tho pare~~t, material,

I.opogr’aphg, wa.c;er tabLe,  exposure to the ocean and soils were also

1r,ecorded  .

Synthesis of the most relevant of the sample plot data is presented

in table form along with the written descriptions of the vegetation types.

l’he vegetation data has been limited to species which are present in 80%

or more of the plots of a given type (constant species). Plot data not

,included  i.n this  report  is on file and avaiLabLe  from the senior author.

‘rho annotated checklist of vascular plants was  prepared using the

samplr~  plot  data as well as additional inform%l,i,on  gathered from many

other,  si tes visi ted during the course of the field work. Many areas not

normaLly  included within sample plots were also examined; for example.

ecotones  between vegetation types and specialized habitats such as stream

banks, Lake and estuary shorelines and cliff faces. Voucher specimens for

all plant species wj~LL  be turned over to either the herbarium at the

Ilniversity of Calgary or the herbarium of the British Columbia ProvinciaL

Museum, or both.

L Soih classification and terminology foilows The System of Soil
Classification for Canada (National SaiL Survey Committee of
Canada, 1970).
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Table 1. Vegetation Layers Used in Both the
Analysis and Synthesis of the Types.

Tree layer
A1

- dominant trees

A2 -
co-dominant trees

A3
- intermediate and suppressed trees

over 30 feet in height

Shrub layer B1 - saplings  and shrubs between 6 and
30 feet in height

B2 - ehrubs  between 6 inches and 6 feet
in height

Herb layer C - herbaceous  plants and shrubs less
than 6 inches in height

Table 2. The Species Significance Scale Showing
the Cover Range for Each Value.

SPECIES SIGNIFICANCE VALUE

Seldom, cover  negligible . . . . . . . . . . . . 1

Very scattered, cover negligible . . . . . . . . 2

Scattered, cover up to 5% of plot . . . . . . . 3

Common, cover 5-10% of plot . . . . . . . . . . 4

Often, cover lo-20%  of plot . . . . . . . . . . 5

Very often, cover ZO-35%  of plot . . . . . . . . 6

Abundant, cover 35-50% of plot . . . . . . . . . 7

Abundant, cover 50-757.  of plot . . . . . . . . . 8

Abundant, COYer  75-95%  of plot . . . . . . . . . 9

Abundant, cover 95-100%  of plot . . . . . . . . 10



CHAPTER IV

PLANT COMMUNITIES AND THEIR ENVIRONMENTS

1NTRODUCTION

It is well understood by plant ecologists that the vegetation of

any given site is an expression of the complex of environmental factors

acting on that site. It has often been stated that vegetation is the

single best integrator of the total environment. In developing the

present classification system we have attempted to follow these ideas by

considering the physical environment as being inseparable from, and strongly

integrated with the vegetation. Therefore, we have considered certain

aspects of the physical environment as being important criteria in setting

up the classification units and have used them in mapping and in describ-

ing the vegetation types, subzones,  and zones. Structural elements of the

environment that we have found particularly useful are topography, parent

material, soi.  drainage, soil morphology, and spatial position in reference

to the coastline. By following this procedure, we feel that the classifi-

cation system along with the description of the units represents more than

simply a vegetation classification; it is a first approximation of a

classification and map of the Park's terrestrial. ecosystems.

The classification system is hierarchal having three LeveLs, each

being more inclusive than the one beLow  it. These are, in order of high

to low: the zone, the subzone, and the vegetation type. This system has

considerable value in that it allows integration of information at different

levels of generalization. The system is also flexible and can be modified

either by expanding or contracting individual units or by the addition or

subtraction of units at any level. This is important in light of the fact

that considerable information has become "outdated"  by being tied into a
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sy:‘tnm  whjch  has  become obsolet,e  because of its inflrxjb~i  l~i~ty  or because

n hetrt,crx  systtm  has  b e e n  devolopcd.

The vege1.:rtiou  cl.assiification  should be of coris~i.derable value in

providing an overaL  framework which can be used to inventory and classify

other kinds of the Park’s natural resources. The system undoubtedly  has a

number  of uses in park planning and management, many of which are self-

evident,. For example, it would be j~mpossible  to develop a sound park zoning

pLn wil.hout the input of information made availabLe  by a vegetation classi-

fication such as  thins  one, as well as inventories of a number of other

r~turcl  resources.

The Park ’ s inlerpretation  program is another area which can benefit

l’rom  th .i R classification system. The descriptions of the vegetation types

pr’wide information on plrint species, structure  of the vegetation and

chnrnctcristics  o f  t h e  envj.ronment. This type of ini’ormat.ion  could be

wed i,n a program wliich  would emphasi.ze  an ecoLogi~caL  interpretation of .the

v:wious  ecosystems of the Park. The idea of ecological series could also

br incorporated into interpretation programs. The beach strand series from

llwegetated  sand to climax  Sitka spruce forest and its relationship to

geomorphi.c processes and plant succession is a good cxampLe.  Other

3.a.rger  scale relationships such as those between vegetation types and parent

ni;iterial  or drainage could also be useful for interpretation purposes.

THE VEGETATION CLASSIFICATION_-.

At the first Level  of generalization in the classification system, two

zones are identified: the Coastal Zone and the Interior Zone (Table 3).

‘The Coastal Zone is composed of vegetation types which are strongly



Table 3. THE CLASSIFICATION SYSTEM

COASTAL ZONE INTERIOR ZONE

Rocky Headlands and Islands Subzone

Al Rock outcrop (RO)

A2 Red fescue herb type (FrPm)

A3 Salal shrub type (GsLi)

A4 Spruce-salal  forest (PsGsMd)

A5 Red cedar-hemlock scrub forest (TpThGs)

Beaches, Near-Coast Terraces and Plains Subzone

Bl Beach sand CBS)

B2 Beach rye herb type (Em)

B3 Red alder-ala1  shrub type (ArGs)

B4 Spruce-salal  forest (PsGsPa)

B5 Spruce-sword fern forest (PsRsPm)

B6 Hemlock-spruce forest (ThPs)

Coastal Plain Subzone

Cl Hemlock-deer fern forest (ThBs)

C2 Cedar-hemlock forest (TpTh)

C3 Cedar muskeg  forest (Tp)

C4 Shore pine bog forest (PC)

C5 Sphagnum bog type (SpLg)

C6 Water lily type (Np)

Rock Outcrop Subzone

Dl Hemlock-shore pine scrub forest (ThPc)

Riverine  Subzone

Gl Spruce-hemlock forest (PsTh)

Tidal Flat Subzone

El Tufted hairgrass type (DC%)

DISTURBED AREAS

Fl Logged type (L)

F2 Other cleared types (D)

F3 Shell midden type (SM)

,.
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influenced by ~their  close proximity to the sea. The Interior Zone

consists  of types that are Located inland from the Coastal Zone and have

developed  primwily  in response to edaphic influences suc11  as differences

fin parent  material and draiinage.

‘The  most obvious  differences between the two Zones.  vct;etatiou aside,

aw the more  severe cllirnate and be.tter draj,nage of thn Coast,aL  Zone.

Ocean spray, ll.igh  w5.nds  alld  associated storm waves  arc characteristic o.f

the coastal climate. The Coastal Zone is also differentiated by the much

more dynamic geomorphic processes , especially along the strand and on beach

plains and dune areas.

I . THE COASTAL ZONE

The Coastal Zone is divided into three major su’bzones:  the Rocky

Il~rti  Lands and  Is lands Su~bzone,  the Beaches and Near-Coast Marine Terrace::

:;llbzzonP , and ~the  l’,i  dril Flat  Subzone. T h e  i’irst two  (II’  tht:sn subzones  xre

d~i~i‘ferenL.iated  o n  the bas is of their distinctive parent materials: ~the

f:jirst  3~::  found on sandstone bedrock, while the second occurs on beach sand

and other t,ransported  surficial  deposits. The Ti~dal  FLat  Subzone  includes

estuaries and  salt marshes.

A . The Rocky Headlands and Islands Subzone

This subzone consists of five vegetation types, their spati.al  distrib-

ut,ion being closely related to distance and degree of exposure to the ocean

and to the thickness of humus accumulation on the ever-present bedrock.

These t,ypes are: the rock outcrop type, the red fescue herb type, the salal

shrub type, the spruce-saLaL  forest type, and the redcedar-hemlock scrub

fores t  t.ype.



Table A. Species Significance Values for Constant Species in the
Vegetation Types of the Rocky Headlands and Islands Subzone

Picea sitchensis

Picea si~tchensis

Tsuga  heterophylla

Thuja plicata

Picea sitchensis

Tsuga  heterophylla
Thuja plicata

Gaultheria  shallon

Fragaria chiloensis
Hypochasris radicata

Festuca rubra

Castilleja  miniata

Picea sitchensis

Pteridium  aqui~Sinum

Mai.anthemum  dilatatum

Blechnum  spicarlt

2.2

1.7

1.5

L.3

l.lr

3.L

6.1

Il.0

2.3

2.3

3.0

2.1

1.9

3.h

5.1

3.6

9.1

3.7
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In a large port,i~on  of the West Coast Trail  se<Ai~~lr  of the Park. t.ir

inunod,iate  coa:A  c o n s  i.s~Ls 01 sandstone and andi~s  it.r ro~:li  oul~crops  . In  m,,:.;  I,

l~laces  th is rock is in contact, with the sea, althw~<h :i  narrow  b e a c h  ir,

oc:cnsionalLy  present. The land  may slope right to tlie  sea, or end abruptily

i~ri  a sea cLiff  with hel,ght s varying from approximately five to sixty feet.

‘l’ho  spruce-sala  forest type and the redcedar-hemlock scrub forest type are

found growing right to the edges of these cliffs. On sloping land the

spruce-salal  type may extend almost to the winter storm highwater mark. The

redcedar-hemlock type, however, is not found on exposed sloping Sand because

the  dominant  species are intolerant to ocean spray. The rock outcrop type,

the red fescue herb type, and the saLaL  shrub type are found seaward of the

J’orest  .I-.y~pes  on  sea  c l i f f s ,  slopi.ng  l and ,  s ta cks  and  ,islets.

4 The  rock  outcroL,  t y p e  (RO)

The 1nos.t  seaward of the types in the Rocky Headlands and Islands

Subzone  :i s composed of the unvegetated rock sheLves,  steep.cliffs  and stack

f:~ces on .thc  immediate coast. These areas are subjec.1.  to .thc  most extreme

ei’I’ects of wind, ocean spray and tidal  action, aud  many  of them are, indeed,

sub- or . i nteri.idal  ,in nature. Due -to these severe environmental inf Luences,

no soil development is possible, and there is essentially no habitat for

~terrestrial  vascular plant growth.

EeLf:rass (Zostera marina), and the surfgrasses (Q$ospadix  scouleri,

p. torreyi), RR able to grow in the more sheltered Lide  ~~11s  arId  suq:~!

ch:inne  Is. K;tt.her  extensive beds of eelgrass may dcvrlop where nelworks  of

t,i~clt? pools are formed on protected rock shelves. The most notable of t,hsse

are on Cape Heale: on the headlands at both ends of Keeha Bay, and on the

Lnwton  Point headlands of Topaltas  Bay. Other good examples in the Park are



Figure  &. The rock outcrop type: an algae-covered rock
bench near Michigan Creek.

Figure  5. The red fescue herb type near the lighthouse on
Cape Beale.



found along Seven Mile Beach and on the rock sheLf  north of the KLanawa

Ri~ver  . The weaSh  of marine life associated with these tide pools, as well

as the spectacular rock arch formations, make these areas particularly

a,l;tract  ive . However, there is danger that they may suffer from intensive

collecting by campers and hikers. Iawton  Point, the most accessible of

these  two areas, is already showing the effects of such activities.

The trni.1  descends onto the rock outcrop type for approximately a

mile north of the KLanawa  River, and for several m:iles between Camper Day

and ‘Thrasher Cove. In these areas the growth of non-vascular plants is

particularly apparent; black crustose lichens such as Verrucaria sp. cover

many of the rocks, two species of m (rock kelp), and other kelplike

algae are exposed during Low tides, and Macrocystis grows offshore in the

deeper surge channels. While hikers are able to mske  rapid progress along

these areas, they can be very dangerous during rain and fog due to the

sL:ipperi.ness  of the rocks.

A2 The red fescue herb type  (FrPml

The red fescue herb type occurs Ian  a narrow area on the upper reaches

ol? the rock shelves just below the shrub fringe or forest margin. In these

areas protection from wind and tide action is such that soiL  development

can occur where the microtopography of the rock allows accumulation of sand

and organic debris. As a result, many areas of this type are very small and

were  impossible to map at the scale employed.

As was discovered in the vegetation studies of Phases I and II, rock

herb communities are extremely diverse in composition (Bell, 1972;

Bell and Harcombe,  1973). This is reflected by plant Lists for the type

which indicate the occurrence of a large number of species, few of which



appear consistei&Ly. There is, however, a general trend in species

composi~ti.on  dependiq:  on degree of exposure and exten~b  of sc)i 1 develop-

ment. .

In the Lowest,, most exposed areas, Plantago  maritima  (marine plantain)

and Potentilla  villosa  (wooly  cinque.foiL) occur as scattered individuals

crowi.ng  in sand which has accumulated in crevices i.n  t,he rocks. The organic

content of this soils  is Low whiLe  SaLinity  is high due .Lo ocean  spray and

w:ive  :ic~t:ion.

At, slightLy  higher and more protected Levels, as on the inland side of

stacks or above the zone of heavy surf spray, Fragaria  chiloensis  (beach

s,trnwberry), ALLiwn  cernuum  (nodding onion), CastiLLeJa  mini&a  (Indian

pai  nt.brush  ), :rrld grasses such as Festuca mbra  (red lIescue),  Hordeum

brachyantherum  (meadow barley), and Deschampsia cespitosa  (tti~ed  hairgrass)

arc:  common. Vegetation is still  not continuous, being limited to soil

accumulations jn rock crevices  and depressions. Mimulus  guttatus  (yellow

monkey  flower). PruneLLa  vuLgaris  (selr-heal),  Si~syxiiuzh.i.um  spp. (hluo and

yn l,Low -Byed ~‘rasses), and Montia p arvi~foL~i.a BTF:  somel,  i mes  found :.+I,  seepage

s~itt?,s, or in depressions where fresh water is trapped.

The most continuous vegetation cover is found on the very upper reaches

of the rock sheLves  and on the summits of offshore stacks where flat,

prxotected areas often occur. Here most of the previ.ously  mentioned mid-

level species are common, along with various others such as Anaaalis- -

mare;aritacea  (pearly everlasting), AchiLLea  millefolium  (yarrow),  Hypochaeris

radicata  (cat's ear), and Epilohium  watsonii (wilLowherb).  Bearberry

(Arctostaphylos  uva-ursi)  often forms almost continuous mats on the summits- -

of stacks. Shrubs such as Lonicera  involucrata  (black twinberry), Rosa

riutkana  (Nootka  rose), Kibes  divaricatwn  (gooseberry) <arId  Amebanchier
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alni.folia  (saskatoon)  may become established in the  deeper  soil pockets,  and

even  Sitka  spruce  may occasionally  advance into this  type  in the wind  shadow

of logs  or stone  outcrops.

Distinctive  subcommunities  within this  type  occur  in specific  habitats.

Sc:r,l’af:e  cl:i.ffn  which are well.  protect*ed  from ocean spray  are often covered

wi,lLh Adi.aIrtum  &&urn,  (maidenhair  fern). Aruncus  Sylvester (goatsbeard)

is Frequently  present  as well  while Montia parvifolia  often produces

ew.Lensive  stoloniferous  growth  over  the  moss-covered  rocks. Leathery

poLypody  (Polypodium  scouleri)  is very  tolerant  to ocean spray,  allowing  it

to exist  on exposed  rock faces. Large depressions on flat-topped  benches

sometimes  contain fairly  deep pools of fresh water  with stands  of Juncus--

efi’usus  (conimon  rush)  and  Juncus  supiniformis  (hair-leaved  rush).  On the--

most  prol,ecled cl.iffs  wild  columbine  (Aquilegia formosa)  is an  :i.nfrcquent

hui.  spnctvacular  speci~es  .

Si.nco ~I.hn  rock  herb commuC:t,y  ir,  so l.,irnited  ,ir\  rxtenl,,  and  occurs  OLI

:;~ch  ~recil~i~t,ous  -tc?rrain, many  sjt,es :ire ::,I bjeclad to L.i  t1,l.o  humall  act,ii.i,y.

‘7’11~  hi’knr  :is  ~most,  likely  to come  ~in1.0  contact with tIh.is  ~type  at  Flat  12ocks,

and  in areas where  the  trail descends  onto the  rock shelf,  as mentioned in

t.hte previ~ous  section.

“3 The salal  shrub type  (GsLil

Inland from the red fescue herb .type  a thin, dense  band  of  si~rub  i,s

usua  Uy found  . ‘This  band  is continuous  along the corsst in some  pl.aces,  but

more  oft,en occurs as discontinuous  small clumps which  were impossible to map

at. the scale employed. The  accumulation  of a conti.nuous  mar  humus  layer

over  bedrock,  the  result  of decomposition of past  vegetation, has  alLowed

l.he  development  of this  shrub fringe  on  sites where  some  factor,  or
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comh~iL~~ation  of factors, prevents the estshLi.shment  of subst,anti~al  tree

~"ow~t.  t 1 . 'The  fact that the upper branches ot' the shrub:;  have often hnen

kil.led  <due  to the effects of ocean spray suggests t,hal,  exposure may be a

cont.rolljng agent. However, the inability of Sitka spruce seedlings to

compel,e  wii,h  the very dense shrub growth is probably a better explanation.

The shrub fringe is usually  dense to the point of being impenetrable.

A scat~tered Layer of stunted Sitka spruce may be present but never covers

more than 25%  of the plot. Sitka spruce, along with the occasional western

redcedar, generally exhibit the krummhoLz  growth form. Taxus  brevifoLia

(western yew), otherwise seen only in the very different environment of the

muskeg  forest, also occurs in !~ummbolz  form on the drier, south-facing

sites. Pacific crab (m fusca) may be abundant in  the tall  shrub layer,

or as  st,unted  individuals in the lower shrub Layer.

'The  shrub Layers  are dom-i~nated  by saLaL  (GauLtheria  shallon),  and

bl:lck  twinberry  (Loricera  involucrata). Ionicera  may reach  heights of

,Ci I'l.~?en  feet, while salal  ins predominantly six feet or Less fin hei~ght.

Salmonberry  (Rubus  spectabilis), Nootka rose  (Rosa nutkana), and thimbleberry

(m parviflorus)  are also common but far Less consistent in occurrence

than the first two species. Gooseberry (Ribes divaricatum) may be abundant

in some  exposed sites.

Due to the density of the shrub Layer, herb growth is often very poor,

anrJ Li~mited  to the periphery of the type. Exceptions to this occur on the

moist, protected inland side of stacks and islets, where cow parsnip

(Eacleum  Lanatum)  and sea watch (Angelica lucida)  may be common; otherwise

bracken (Pteridium aquilinum),  wild liLy-of-the-valley  (Maianthemum  dilatatum),

and giant vet&  (Vicia gigantea)  are the only  consistent herb species. The

tall, vigorous growth of bracken and the climbing growth form of giant vetch
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Figure 6. The salal  shrub type near the
Nitinat narrows. Patches of
the red fescue herb type are
in the foreground.

Figure 7. The spruce-salal  forest  type
(PsGsMd)  on sandstone bedrock
near the Nitinat narrows.
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allow  them to bypass the dense shrub Layer and exist under essentiaLLy

ol,~:n condj.tions, while Ma:ianthemum  is extremely shade ~Lolsrant. OA?I

::p~?cies  fai.rly  ccmmm  ,i~n l,he more open sites are deer I'ern  (BLechnum

s}Gcant),,  twinflower  (Linnaea  borealis), and Pacific reedgrass  (Calamagrostis

mhkaensi.5).

The most extensive example of this vegetation type can be seen on the

rocky headlands and islets near the Cape Beale  lighthouse. Since the

shrubs are so impenetrabLe  and the shrub fringe so narrow, the trail does

not often pass through this type, aLthough  it does emerge on several of

the more open stands on the cliff tops between Tsusiat Falls  and the Nitinat

Narrows. Human disturbance in this type is very Limited, and it is not

easily susceptible to damage. The shrub fringe normally merges into the

more extensive  spruce-saLaL  forest.

*4 The spruce-saLaL  forest t.ype  (PsGsMdl

This type is the dominant forest cover on rocky headlands and islands.

It is always found in well-drained topographic Locations. Stands of this

type usually occur in a strip paraLLeL  to the coastline which may be as

much as 200 feet in width, aLthough  generally i,L is much thinner. These

strips often have a rock outcrop border on their seaward side; the most

exposed stands are often isolated by Large expanses of bare rock that are at

a slightly Lower elevation and are subjected to denudation by waves dnring

severe storms.

A typical soil profiLe  consists of a thick  Layer‘ of feity  mar humus

over bedrock. This humus is very coarse and has a thick matted fermentation

layer with abundant white mycelia. These soils have been classified as

Lithic Regosols. In some places a layer of mineral soil may be present on

top of the bedrock resulting in soil  profiles which belong to the Podzolic

Order.



Stands on land which slopes towards the ocean receive Large amounts of

ocean spray and the trees are often very stunted, taking on a hedgeLike  or

krummholz  appearance. These wind-sculpted spruce are one of the unique

characteristics of the rocky coastline 'and  one of the most interesting

f'eatures  in the Park. The spruce here have a straight bole with very

I;lrgo  branches that are often somewhat longer on the  seaward side. Such

branches are few in number and Located on the upljer  Ila'Lf or third of thw

tree. The rest of the bole .is bare, or, more commonly, covered with .the

stubs of broken branches and the occasional dead branch, indicating that

branches usua1Ly  die and are then broken by the wind, rather than broken

when alive. Light conditions are always good within the canopy, leading

one to suspect ocean spray as the factor responsible for the death of these

Lower branches. Many stands are very old, with trees 300 years and older

be.ing  common.

The mean coverage value for the tree Layer is sk$. This relatively

op:ri  forest  canopy has allowed a very dense shrub layc:r  to develop. Both

t.he  h&h and Low shrub layers are dominated by saLaL  which may bo as much

as glen  feet ,tsLl. SmaLL  sections of the trail located in the spruce-salal

forest type force the hiker to become well acquainted with this very dense

salal. In addition to the saLaL,  saLmonberry  and black twinberry are

occasionally encountered.

Coverage in the herb layer is Limited clue to shading from the dense

shrub layer. Wild  Lilly-of-the-valley  and salal  seedlings are the most

common species, and in most stands they have negligible cover Value.

Bracken fern ins frequently seen, especially in stands with an open tree

canopy. The most common mosses are Burhynchium oreganum,  E.  pranlonr:upi,

Isothecium  stoloniferum  and Plagiothecium  undulatum.
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Like the salal  shrub fringe, usage of this type is Umj.ted due to its

impenetrability, and it is not easi’ly susceptible ,to darmge.

*s
m redcedar-hemlock scrub forest type  (TpThGs)

This type is found on topographic locations which are similar to those

of’ ~the  spruce-salsl  forest type, such as sloping land and cliff tops.

However, it only OCcws  in those locations which are protected and not

exposed to intense ocean spray.

Western redcedar  and western hemlock (Tsuga heterophylla) are the

dominant and co-dominant species in the tree layers. Both these species

are much less tolerant to ocean spray than Sitka spruce. (Cordes,  1972).

As a result, they form a hedge-like canopy, with the individual trees

becoming progressively more stunted and deformed toward the seaward side

of the stand. Inland, these trees become taller and less deformed, reach-

ing a height of thirty to forty feet. Width of the stands varies from

forty to 100 feet or more. At a point where the canopy reaches its

maximum height, the type usually grades into one of the cedar-hemlock

fores t  types  (C2 o r  C3), or the hemlock-shore pine scrub forest (Dl),

dnpendj.ng  on the edaphic characteristics of the site in question.

An excellent example of this wind-shaped, or ocean spray-shaped,

forest can be seen at the point where the trail to the Cape Beale  lighthouse

terminates at the narrow tidal channel separating the mainland from the

island lighthouse. The trail also passes through small sections of this

w.i.ndswept  type on cliff tops which may be up to 100 feet above sea level.

The soils of this type are similar to those of the spruce-salal  type

and have also been classified as Lithic Regosols. A thick layer of felty

mor humus exists over the bedrock, and a thin layer of mineral soil occurs

in small depressions.
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The forest canopy is moderately dense, with a mean coverage value of

hl&. The shrub layers are sufficiently dense to make travel through the

type  d~ifficult;  .they  have a mean coverage value of 74% and, once again. are

dominated by salal  and other ericaceous shrubs. Evergreen huckleberry

(Vocciniurn  ovatum) is a common species in both the shrub layers, while red

hxkleberry  (Vaccinium parvifolium)  and faise  azalea  (Menziesia  ferruginea)

are frequently seen in the Low shrub layer, but have negLigibLe  cover.

The extensive shading by the tree and shrub Layers rezul-ts  in a some-

what sparse herb Layer having a mean coverage value of 59%.  Deer fern is

the dominant and only common species. Wild Lily-of-the-valley is a

scattered species having negLigibLe  cover, as are seedlings of the ericaceous

shrubs. Mosses include Eurhrmchium  oreganum,  Plagiothecium  undulatum,

Isolthecium stoloniferum,  Eurhynchium praelongum and CaLyponeia trichomanis.

This forest type is somewhat more suscepti.ble to damage by human

act.i.vi.Ly than the spruce-salal  forest, since it is usually more accessible

and penetrable, None of the stands are located at, camping sites or points

where hikers tend to stop, however, so it does not appear that any exten-

si.vo damage is probable.

B. The Beaches, Near-Coast Terraces and Plains Subzone

This subzone includes all Land in close proximity to the coastline

where bedrock is n0.t. near enough to the surface to have any significant

effect on the vegetation. The most common types of surficial  deposits in

this subzone are beach and dune sand,’ ablation till, marine till and glacial

outwazh. The beaches are geomorphologically the most active areas in the

Park and directLy responsible for the presence of several vegetation types.

The till and ou-twash  deposits are primarily associated with the coastaL
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plain of which only the ocean-facing scarp and lip are included within the

Coastal Zone. Inland from the Lip of the coastal plain the oceanic

influence, primarily in the form of wind and ocean spray, is not nearLy

SC severe.

The vegetation in this subzcne  regularly forms strips paralleling the

coast line. In general terms there are two sequences of types encountered

in transects running perpendicular to the coastline and inland from the

sea. In places where a vegetation-stabilized beach plain is fronted by an

active beach, the sequence is as fclLcws:  the beach sand type, the beach

rye herb type, the red alder-salal  shrub type, the spruce-salal  forest type,

and the hemlock-spruce forest type. In Locations where an active beach

occurs in front of the coastal plain, the sequence is similar except for the

addition of the spruce-sword fern forest type which normally occupies the

scarp  of the coastal plain. Where this occurs, the hemlock-spruce forest

type j.s generally found on the inland side of the spruce-sword fern forest

type.

As with the Rocky HeadLands  and Islands Subzcne,  the vegetation t,ypes

of the sequences become progressively less exposed to the ocean the further

i.nland  they are found. In places where the beach is advancing in a seaward

direction the sequence of types from bare sand to hemlock-spruce forest is a

successional series with each type gradually moving into the area occupied

by the next youngest stage.

Bl  The beach sand type (BSI

The unvegetated  intertidal areas and most of the strand Lying below the

winter storm Line comprise the beach sand type. This region is scoured by

sea water during winter storms, so that it is free of Logs and other debris
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Figure 9. Sequence of vegetation types on a wide sand beach.
From right to left, the beach sand type, the
beach rye herb type, the red alder-salal  shrub
type, and the spruce-salal  forest type.

Figure  10.  The  beach rye herb type near the Darling River.
Important species shown are beach rye (E&‘nUs
mollis),  mace-headed sedge (w mcrocephala),
and Honkenya  peploides.
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which might act to stabilize the beach material. The instability and

severity of this environment effectively restricts the invasion of terres-

trial plants from the upper beach areas. The only species encountered are

mrine  forms such as surfgrass, eelgrass and the algae Macrocystis which

are washed up on the beaches after storms.

Throughout the length of Phase III the majority of beaches are

composed of sand, although some shingle beaches do exist, particuLarLy  at

the mouths of the larger streams. The most extensive beaches are Located

at the heads of the four major bays. Since the old trail has been abandoned

in many places i.n favour  of the ITy)re  easily negotiable beach, use of this

type is often quite heavy. Impact is minimal, however, due to the lack of

vegetation and constant cleansing acti,on  of the ocean. Marine pollution

in the form of oil spills constitutes the greatest threat to this type.

B2 The beach rye herb type (Em1

The beach vegetation in the Phase III section of the Park is very

similar to that in t,he  Long Beach area (see Bell, 1972; Cordes and

MacKenzie, 1972  ). It occurs along a gradient of increasing stability from

the winter storm line, through the driftwood zone, to the shrub or forest

fringe. It is a diverse community and a number of plant associations could

be described depending on exposure, moisture conditions, and log cover.

In general, the type occupies a very narrow strip less than 100 feet in

width. It is best developed where subsurface moisture is present and on

southern exposures which are somewhat protected and support an extensive

driftwood zone.

The lowermost reaches of this community may  extend beyond the drift-

wood into the zone which is frequently inundated during winter storms.



Scattered islands of Honkenya  peploides  and runners of mace-headed sedge

(Carex macrocephala)  are normally the only species eucount,ered in this

arm. At Pachena  Beach, the widest beach in Phase III, sea rocket (CakiLe

edentuL,a)  is also seen. Spearscale (Atriplex  patula)  is another very

j.rl,frequent  ly occurri.ng  species.

‘The  driftwood zone offers an excellent interpretive opportunity for

demonstrating the manner in which the activities of man may alter natural

processes. Normally, the stabilization of active sand movement must occur

via a succession of plant communities, from herb to shrub (Wiedemann,  1966);

logging activities in British Columbia have had a pronounced effect on this

beach stabilization process. Large Log booms, formerly used to move timber

from inaccessible portions of the coast, were frequently broken up by heavy

seas resulting in extensive driftwood zones on many beaches. These Logs

have hastened the stabilization process by trapping windblown sand and by

pI’ov,i,ding  sheltered niches for the establishment of seedlings. Among t,he

herbs which are commonly found in the driftwood zone are beach rye (Elyms

mollis),  giant vet&, beach pea (Iathyrus  .japonicus),  and hedge nettle

(Stachysc o o l y a e ) .

The most stable areas of the driftwood zone are transitional to the

shrub fringe or spruce-salal  forest and show the greatest variety of herb

species. Beach rye may occur in tall, dense stands, while hemlock parsley

(Conioselinum  pacificum) and cow parsnip (Heracleum Lanaturn)  are frequently

present. Various shrubs such as salal,  black twinberry, salmonberry and

Nootka rose may also gain a foothold in this area.

Special associations which develop in specific habitats include baltic

rush (Juncus  balticus)  and horsetails (Equisetum  spp.) on seepage sites,

while beach morning-glory (ConvolvuLus soldanella),  black knotweed



3 9

(Poly~onum  paronychia), and yellow sand verbena (Abronia  Latifolia)  occur

on very dry sites. There are no extensive sand dunes such as exist at

Wickaninnish Bay in the Long Beach area; however relatively Large stabilized

dunes can be seen at Clo-oose, the area south of Cheewhat River, and on the

Crlrmanah  River beach. Vegetation in these areas resembles the dry beach

herb  communities, although bearberry and ericaceous shrubs are more

abundant.

Since most campsites, as well as part of the trail, are Located on

beaches, human use of this area is quite heavy. This usage is easiLy

apparent from the amount of Litter, the numerous makeshift shelters, and, in

some instances, the Lack of readily available firewood by late summer.

Fortunately, there are no highLy  fragile vegetation areas such as the

Wickaninnish sand dunes. Winter storms cleanse the beaches each year, and

most, of the species are well-adapted to disturbance in their severe

environment.

B3 The red aLder-salal  shrub type (ArGsl

All shoreline vegetation is greatly influenced by wind which dessicates

foliage, transports ocean spray and abrades the plants with sand. One of

the most visible signs of this is the wind-scuLpting  of the dense shrub

thickets which often form the first continuous non-herb vegetation type

inland from the beaches. Like the salal  shrub type of the Rocky Headlands

and Islands Subzone,  this shrub band is of minor area1  extent and often

does not appear on the vegetation map. It occurs on Logs which, having

been stabilized for some time, are we1L  rotted. This is the first type

inland from the sea where soil horizon development has begun to take place,

as indicated by a thin surface Layer of humus.



The shrub fringe is extremely dense and impenetrabLe  with an average

coverage value of 90%. Both the upper and Lower shrub layers are dominated

by salal  and red alder (Alnus  rubra). Salal  is the leading species in this- -

.t?il)e, ranging from one foot in height in the driftwood transition to ten

reet at the forest margin. Red aLder  occurs in tree form near the forest

mxg:in  but is limited to the shrub form in the more seaward parts of this

type. It is most abundant in Locations which are not directly exposed to

the open ocean and where ground water seepage is close to the surface. In

the most active seepage sites, red elderberry (Sambucus  racemosa) and willows

(SaliX  spp.) are also common. Other shrubs in this type include black twin-

berry, Nootka rose, salmonberry and thimbleberry. Stunted Sitka spruce are

often present indicating gradual succession to the spruce-saLa  type.

Herb growth is primarily limited to the seaward margin of this type

where the shrub growth is not nearly so dense. As in the salal  shrub type,

bracken, giant vetch  and wild lily-of-the-valley predominate; deer fern and

beach rye are common in the more open seaward areas. Mats of bearberry

sometimes form, for example, on the stabilized sand dunes at CLo-oose.

There are good examples of the red alder-salal  shrub type on most of

the beaches between Clo-oose  and the Carmanah  Lighthouse. This type is

often lacking on the more exposed beaches where the spruce-salal  forest

extends right to the beach rye herb type. Use of the shrub fringe is mini-

mal, and its extreme density and impenetrability make it resistant to

damage.



%I 'The spruce-salal  forest type (PsGsPa)

This spruce-saLa  type commonly occurs on the upper beach and ~the

nndulati~ng  beach plain where it forms the first forest stands inland from

ttie ocean. It exists as a band along all  of the beaches in the Phase III

section of the Park, reaching a maximum width of approximately 300 feet on

west-facing bays where exposure to the prevailing winds and waves is at a

max i~mum  . On protected beaches this band can be as narrcw  as thirty feet

in width.

The physiogncrrly  of these stands is quite similar to that of the rocky

headland spruce-salal  type. Seaward stands which receive large amounts  of

ocean spray have the characteristic hedgeLi.ke or  wind-forroad  appearance.

The less severely exposed stands are composed of Large, widely spaced trees

with a dense understory of salal. These spruce have a straight bole with

very Large branches. The branches are characteristically few in number,

Located on the upper haLf  or third of the tree, and often somewhat longer

on the seaward side. These open stands are by far the most ccmmcn  in the

type.

The soil  consists of mor humus with a mean thickness of five inches

over a thick mineral Layer varying from sand to clay in texture. Soil

profiLes  are weakly to moderately well developed with either an LFR, C or

an LFII,  Ae, Bf, C sequence. These two types have been classified as Orthic

Regcscls  and Minimal Pcdscls  respectiveLy.

'The forest canopy is generaLLy  open with a mean coverage of IlO%.  This

Layer is dominated by Sitka spruce with the occasional western hemLock  or

western redcedar  also being present. The Larger spruce are 110 to 150 feet

taLL  and are commonly 200 to 500  years cLd.



Figure 11.  A stand of the spruce-salal  forest
type (PsGsPa)  northwest of the
Nitinat narrows. Note the open
nature of the canopy and the dense
saLaL  shrub Layer.

Figure 12.  Interior of a ki;O  year old stand
belonging to the spruce-salal
forest type (PsGsPa).  The herb
layer is dominated by deer fern
while saLaL  and saLmonberry  form
the dense shrub Layer.



‘The open nature of the forest canopy al.lows  a very  dense understory

of saL:il to develop in the shrub layer. This Layer has a mean coverage

value of 95% and is virtually impenetrable. In addit ion to the salal

there are scattered salmonberry, thimbleberry and Nootka rose in the

shrub layer, all of which have negligible cover.

The herb Layer is minimal with bracken fern the most common species

due to its ability to grow through the saLa and occupy a position above

,i.t,  . ‘There are also scattered deer fern, wild lily-of-the-valley and beach

pea (La-thyrus  japonicus). The most common mosses are Eurhynchium oreganum,

~;sothecium  stoloniferum  and Eurhynchium praelongum;  the liverwort Frullaria

nioouallensis is also often abundant,

Thi.s vegetation type is very resistant to damage and recovers so

rapidly from trimming where the trail passes through it that yearly main-

t,nnance  i-s  necessary.

“5 The spruce-sword fern forest type (PsRsPal

This .type is most commonly found along the mid and Lower slopes of the

coastal plain scarp where temporary, or occasionally permanent, seepage

wa.ter ins p resent . This water originates from the upper parts of the slope

or from the surface of the coastal plain. Because of the slope conditions,

these sites remain moist throughout the summer and are well-drained during

the winter rainy season. In some locations, the seepage zone extends onto

the beach plain at the foot of the scarp, allowing the spruce-sword fern

forest to occupy this area as well. Fairly extensive areas of this type

occur in the north half of Phase III; for example, the bays on both sides

of Pachena  Point and the coastLine between Michigan Creek and Klanawa River.



44

Figure l.3.  A stand of the spruce-sword fern
forest type growing on the scarp
of the coastal plain. The decid-
uous trees in the Lower part of
the stand are red aider.

Figure a. A Large spruce in a stand of
the spruce-sword fern forest
type. Note the abundant sword
fern and saLmonberry.
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The soils of this type are well drained and variable in terms of

classification. The profiles examined are placed in either the Regosolic

or Pod.5oli.c Orders. Most profiles have moderately thick to t,hick LFH

horizon and a melani~zed layer, or Ah horizon. On some sites seepage water

has apparent,I.y  inhibited the development of Ae and Bf horizons. Gleysol

may  be present in sites where seepage water is very close to the surface.

‘The forest canopy has a mean coverage of 65%  and i.s composed

primarYLy  of Sitka spruce with lesser amounts of western hemLock.  Some

of ~the largest trees in the Park are found in thi,s type: Sitka spruce

six or more feet in diameter and over 160 feet tall were observed in

several  dj~fferent s tands . Red alder may be present in locations where an

opening in the canopy exists due to the death of one or more Large,  old

Sit ka spruces.

The shrub layer is dominated by salmonberry and has a mean coverage

0 r ‘i I;$  . ‘This moderately dense shrub layer presents a definite obstacle

to hi.kcra, s.i rice salmonberry  is armed with thorns. In the tall shrub

layer sal~al,  which can be up to twelve feet in height, is co-n  and

elderberry is  frequently seen. SaLaL  is nearly as abundant as salmonberry

in the low shrub Sayer, and elderberry is once again common.

‘This productive forest type can have a herb layer covering as much as

50%  of the forest floor, however the mean coverage is 30%.  This Layer is

dominated by sword fern (PoLystichum  munitum)  which often occurs in pure

stands. Lady fern (Athyrium filix-femina) and deer fern are also frequently

seen, while wild l i ly-of-the-valley is occasionally present. A wide variety

of mosses and liverworts is usually present, including Eurhynchium  spp.,

Isothecium stoloniferum,  Mnium insigne. Mnium glabrescens,  Hookeria  lucens,

and FruLlania  nisquallenSiS.



Wi.i;hin  'the spruce-sword fern type an occasional sheltered ravine cui,s

back into the coasl,aL  pLain. These ravines serve as drainage chsnncls  and

support, a predominantly deciduous forest which is similar ~to  that found

aLong  interior streambanks. Red alder dominates the tree Layer. and

amabilis  fir (Abies amabilis)  is relatively common; st'i.nk  currant (Ribes

h;acteosum),  false azalea and Alaska blueberry (Vaccinium alaskaense)  are

abundant in the tall  shrub layer. Typical herbs include cow parsnip,

coltsfoot  (Petasites speciosa), western spring beauty (Montia sibirica)

and bedstraw  (Galium  trifLorum). This community is considered to be a

variant of the spruce-sword fern forest type.

% The hemlock-spruce forest type  (ThPs>

Within the Coastal Zone, this type occurs furthest from the coast

and occupies sites which have the greatest protectioil  from-l;he  coastal

climate. The type is transitional from the spruce-dominated  forest types

of the GoastaL  Zone to the hemlock- and redcedar-dominated forest types

of the Interior Zone. It commonly forms a band fifty to 500  feet or more

in  width on the inland side of the spruce-salal  type or the spruce-sword

fern type and usually grades into the hemlock-deer fern type or the cedar-

hemlock type.

The soils of this type are the most mature of all the soils in the

CoastaL  Zone. The profiles examined had well  developed LFH, Ae and B

horizons and were placed in the Podsolic Order.

The forest canopy has a mean coverage value of 55%. Western hemlock

is generalLy  the most abundant species in all  tree Layers while Sitka

spruce is very common in the AL and A2 layers and the most numerous tree

species on the seaward side of the stands. Inland, spruce become Less
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Figure 15. A stand of the hemlock-spruce forest type  near
the mouth of the Klanawa River. The shrub fringe
along the beach belongs to the red alder-sala
shrub type.

Figure 16. Interior view of a fairly open stand of the
hemlock-spruce forest type. The shrub layer is
dominated by red huckleberry, salal  and salmon-
berry.



numerous and eventualLy  drop out completely where this type grades into

the Interior Zone forest types. This gradual transition made air photo

~lnterpretation  of the inland boundary most diffiouLt  and, as a result, the

width of the type may have been overestimated in some places.

The shrub Layer is moderateLy  dense, having a mean coverage of 75%.

Of all the Coastal Zone types, this transitional forest has the Largest

number of constant species in the shrub Layers. The tall shrub Layer is

dominated by red huckLeberry  (Vaccinium parvifolium)  and salal;  saLmonberry

and false azalea are also common. SaLaL  dominates the Low shrub Layer

while salmonberry,  red huckleberry and false aeaLea  are also common.

The herb layer has a mean coverage of 28% and is dominated by deer

fern. Other common species in order of their significance include wild

Lily-of-the-vaLley, sword fern, and Lace flower (Tiarella  trifoliata).

The most common mosses are Eurhynchium  spp., Mnium glabrescens,  Plagiothecium

unduLat=,  L&Locomium  splendens, Isothecium  stoloniferum and Scoparia

bolanderi.

This forest type is subject to trampling damage due to its openness

and abundant herbs, but seems to recover quickly.

E. The Tidal Flat Subzone

The Tidal Flat Subzone  includes estuarine salt marshes established

at the mouths of slow-roving rivers and streams, and the mud flats surround-

ing the protected inlets on Cape BeaLe. These areas are influenced by tidal

action and have restricted drainage and high soil sali.nity. Since such

conditions exist beyond the region of tidal inundation, the inland boundary

of the subzone  extends past the high tide line and is best defined as that

area where shrub or forest vegetation takes over from the heLophytic  herbs

of the tidal flats.



49

Estuarine  salt marshes are of several types. Small  streams emptying

onto  sLopj.ng  sarid  or .shingLe  beaches fan cut to prodlice  delta-shaped

marshes dissected by wandering drainage channels. The best example of

this type of marsh is found on Keeha Beach. The second type occurs where

sLow-moving rivers such as the Cheewhat and Gordon reach sea level, prc-

ducing  marshy flats which are inundated during very high ti.des  and winter

storms. Ocean water travels a considerable distance up these rivers during

these high tides and storms due to the gentle river gradient, so that such

marshes may extend well  inland. The mud flats on Cape BeaLe  are gently-

sloping clay and mud deposits at the heads of protected inlets.

For mapping purposes, only one vegetation type has been recognized

for the Tidal F1a.l  Subzcne:  the tufted hairgrass type. This rather

generalized type has been broken down into a number of more specific

plarit  communit:i~es,  o r  assoc iat ions , for purposes of discussing the eccLogy

o f  the  t ida l  f la t s . However, these associations are, for the most  part,

too small and discont.inucus  to be mapped at the scale employed.

El The tufted hairgrass type  (DcSvl

The tufted hairgrass or estuarine type is a herb community dominated

by a variety of grasses and sedges. It occurs on marine and fluvial

deposits ranging from organic mud to clay, sand and shingle. The five

best examples of this type occur  at Bamfield  Inlet, behind Mud Cove on

Cape Bea  le, at Keeha Beach, and at the mouths of the Cheewhat and Gordon

Rivers. The Cheewhat marsh is particularly extensive and rich in both

f lcra and fauna.

This vegetation type has been divided into a series of distinct ccm-

munities  or plant associations situated aLong  a gradient determined by
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Figure 17. The tufted hairgrass type in the Cheewhat  River
estuary. The dominant species here are tufted
hairgrass (Deschampsia  cespitosa)  and meadow
barley (Hordeum  brachyantherum).

Figure 18. The tufted hairgrass type in a small, protected
bay on Cape Beak.



degree of  t idal  infLuence. These  are , in order of decreasing tidal

influence: 1) Dist~ichlis  associat ion, 2) Carex association, 3) Deschampsia/

Ilordeum  assoc  i.al.ion, and 4) CaLama~rost,is  ELymus  associat ion.

The Distichlis association oocurs  on the Lowest vsgeta,ted  mud or sand

and is inundated to a depth of several inches during high tides. Sal tgrass

(Tiis.tichlis spicata)  forms a narrow homogeneous band whiLe alkali-grass

(I’uccineLlia pumila) is also occasionallgr  found. Ditch grass (a

maritima),  which dominates the corresponding plant association of the

Long Beach area (BeLL,  1972)  was not discovered in this phase of the Park.

Similarly, Zostera was not found to be nearly as abundant as reported by

Bell for the Long Beach area. Beds of Zostera do exist in BarnfieLd  Inlet,

but do not approach those of Grice  Bay in expanse.

At a sLightl;y higher Level, which is normally free of sea water during

low summer tides, homogeneous patches of Carex lyngbyei are usua1Ly  seen;

-1,kii.s  has  been i,ermed the Carex association. The stands of Carex may extend

down into the llistichlis zone as well. Beneath the sedge, a vari.ety of

halophyte such as gLasswort  (Salicornia virginica), seaside arrowgrass

(Triglochin spp.) ,  Lilaeopsis occidentalis,  marine plantain (Plantago

maritima) and Scirpus cernuus a re  conrnon.

The Deschampsia/Hordeum  association forms a broad belt on the estuarine

terraces and higher portions of the inlet areas and is the most extensive

of the tidal flat communities. In all areas but the Cheewhat estuary,

tufted hairgrass (Deschampsia cespitosa) dominates this association, while

Juncus effusus and various salt tolerant grasses are common. At Cheewhat,

however, Hordeum brachyantherum (meadow barley) predominates in this middle

region while Deschampsia is only a minor component. Since the Cheewhat

estuary accounts for such a Large proportion of this vegetation type, the
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Hordeum  associa.tion  has been described as an aLternate  form of the

Deschampsia association, rather than as a variant. Ground-level herbs

are the same i.n both situations and include such species as Potentilla

pacifica  (Pacific silverweed),  bedstraw  (Galiumtriflorum)  and spring-

bank  clover (Trifolium  wormsk.ioLdii).

Next to the forest or shrub transition areas, a narrow band of

Calamagrostis  nutkaensis (Pacific reedgrass) normally occurs. In the

Cheewhat estuary this species is replaced by EJ;ymus  mollis,  however, so

that the association has been termed CaLamanrostis/m  to indicate the

two alternate forms. This is the most protected of the pLant  associations,

and often occurs on and behind a narrow driftwood zone. Giant horsetail

(Eouisetum  tsLmateia)  and yarrow  are frequently Seen  in this association.

The tufted hairgrass type grades abruptly  into either the riverine

spruce-hemlock forest, in the case of inLand  por~l;:i~ons  of estuaries; or

irdo  the spruce-saL;1L  forest of the immediate coas,t. 111  either case a

diverse shrub transition zone is usuaLly  present and includes such species

as black twinberry, Nootka rose, Pacific crab apple  and sweet gale, among

others. This transition zone is best developed on ,the  most protected

estuary sites.

The estuarine  areaa  and sait  marshes are among the most interesting

and varied of the plant communities in a botanical sense, but do not offer

much attraction for the typical hiker. They are difficult to negotiate

and do not occur on the immediate trail so that usage and impact are

minimal.
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II. THE INTERIOR ZONE

The Interior Zone is divided into three subzones:  the Coastal Plain

Sobsone,  .Lhe  Rock Outcrop  Subzono  and the lliverino  Subzone.  As in the

Coastal Zone, the primary distribution of the subzones  is based on differ-

cnc~!s  in pareni,  material and landforms  which, either directly or indirectLy,

itwe  a major  controlling influence on the distribution of .the  vari.ous  vege-

tation types.

C. The Coastal Plain  Subzone

The Coastal Plain Subzone  is by far the most extensive subeone  in the

Phase III section of the Park. It commonly begins several  hundred feet or

Less from the coastline and extends past the inland boundary of the Park.

Most of the plain lies between 50 and 150 feet above sea level. Where the

plain  lies in close proximity to the coastline,  a small  portion of it may

be included within the Coastal 'Zone. The scarp  which occurs between the

surface of the plain and the coastline is generaily  vegetated by the Coastal

Zone's spruce-sword fern and hemlock-spruce forest types.

In general, the plain is flat to undulating and made up of clay, sand

and gravel deposits of glacial or glacial-marine origin. Surface drainage

is controlled by topography and parent material and is the single most

important factor determining the vegetation pattern. The types in the

subsone,  listed in order of good to poor drainage, are: the hemlock-deer

fern forest, the cedar-hemlock forest, the cedar muskeg  forest, the shore

pine bog forest and the water lily type. In places the plain slopes inland

Lowards  a depression, producing a drainage gradient along  which all the

vegetation types of the subzone  can be found in the previously mentioned

sequence. However, in reality one or more of the types is usually missing

in any one transect taken inland across the plain.
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Table 0. Species Significance Values for Constant Species in the
Vegetation Types of the Coastal Plains Subzone

Al Ablss emabilln

Tsuga haterophylla

Thuj.a  pl icata
Pinus  contorte

*2 Abies amabilis
Tsuga heterophylla

Thuja plicata
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Thuja plicata

Pinus  contorta

Bl Menzieeia  ferruginea
Vaccinium parvifolium
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CL.  The hemlock-deer fern forest t;ype  (ThBs  1

‘This hemlock-deer fern forest type occurs i.n small stream valleys and

0 Lh?T s i t,es whic11  h:tve  a slope gradient steep enough to allow suff'lcient

drainage so that .the  soil does not remain waterlogged for long periods of

time dur.ing  the heavy winter and spring rains. This type is limited -in

extent  because much of the coastal plain is only moderateLy  well  drained.

This is the most productive forest type in the Park, with trees up to

200 feet in height and over five feet in diameter. Stands made up of these

Large trees generally have a closed canopy, which resuLts  in a sparse shrub

Layer. The herb layer, however, is well represented and dominated by deer

fern. Excellent examples of these stands can be seen aLong  the trail

between the Pachena Point lighthouse and the mouth of Michigan Creek.

So:i.Ls  of th?s type are quite variable ranging from podzols on the

be,tter  drajncd  sites to gleysols  and regosols on the seepage sites. The

surface soil .i.s either a fibrous or felty mor humus in podzolic  and

gleysolic  profiles or a mulL  humus in regosolic  profiLes.  Humus layers

are generally quite thin compared to the other types in this subzone.

Depth of rooting is considerably better than the other types with depths

of three feet or more being common,

The tree layer has a mean coverage of 60%,  and the major species are

western hemlock and amabilis  fir. Dense stands of hemlock with the

occasional fir occur on the better drained sites, while more open stands

of hemlock interspersed with western red cedar and Sitka spruce dominate

the less well-drained sites within the type.

The shrub Layers are somewhat open, with a mean coverage of 605%.

Young hemlock dominate the tall shrub Layer, while common shrub species

are red huckleberry, false azalea, salal  and salmonberry. The Low shrub



layer  is dominated by salal  and also includes red huckleberry, hemlock,

salmonberry, false azalea and evergreen huckleberry (Vaccinium ovatum).

Since the shrub layer is more open than in other forest types, hiking is

usually much easier in these stands than closer to the coast, where the

salal  shrub layer is extremely dense.

The herb layer has a mean coverage of 30%;  the dominant and by far

most abundant species is deer fern. Seedlings of hemlock, salal  and red

huckleberry are common on rotting flnurse logs”. Other common herbs

include sword fern and wild lily-of-the-valley, while skunk cabbage

(Qsichitum  americanum) is occasionally found in small depressions.

Mosses are common, and include Eurhynchium spp., Rhytidiadelphus loreus,

P lagiothecium undulatum, mogeia sp. and Isothecium stolon.iferum.

As this forest type is highly productive and well drained, damage

due to human usage does not represent a serious problem at this time.

c:.,) T h e  cedar-h,emlock  f o res t  t ype  (TpThl

This type is less well drained than the hemlock-deer fern forest type

as it is located further away from streams and the coastal plain scarp.

Since the majority of the p1ai.n  is only moderately well drained, this

forest type dominates this subzone,  and, as a result, is the most common

vegetation type in Phase III.

The water table is close to the surface during the rainy season and

drops to approximately five feet or more below the surface by late summer.

Soils observed were either gleysols or gleyed podsols,  They consist of a

mor humus layer up to twelve inches in thickness, a leached Ae horizon and

a gleyed B horizon. Clay is the most cotmnon  parent material although sand

is present at some sites.



Figure 21. The cedar-hemlock forest type
on the shore of Kichha Lake.

Figure 22. The inside of a stand belonging
to the cedar-hemlock forest type.
Common shrubs are salal, false
azalea and red huckleberry.
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‘l’he dominant tree species are western redcedar  and western hemlock.

Redcedar  often exhibits poor vigor and many individuals are stunted and

lliive he:lr’L  SOL  . Although less numerous, hemlock shows better vigor and

ayqmws to be reproducing more vigorousLy than the cedar. AmabiLis  fir is

f? irLy common on the better drained sites. Most stands are between LOO and

11;~)  feet, tall and the oLder trees are over 300 years of age.

The forest canopy is open, having a mean coverage of 40%.  This has

allowed a moderately dense shrub layer to develop, which has a mean cover-

age of 75%  and is dominated by saLaL. Common species in the taLL shrub

layer, in order of significance, include false azalea, red huckleberry,

hornlock  and sa Lmonberry. In the low shrub Layer red huckleberry, salmon-

berry and false azalea are the most common species,

The herb layer has a mean coverage of 30% and deer fern is again the

tlomi.nant  spec ies . Wild lily-of-the-valley and seedlings of hemlock and

red huckleberry are common while skunk cabbage /LS quite abundant in poorly

drained sites where bLack muck has accumulated. Licorice fern (Polypodium

) is a common but inconspicuous epiphyte on redcedar and may

grow at considerable heights above the ground. Mosses include RhytidiadeLphus.

loreus,  &Jocomium  splendens, Isothecium sto lonif erum, Mnium glabrescens  and

Sphagnum pa hlstr e .

Because this type covers a large area of the park, many miLes of the

],i I‘esnving  ‘rrai.1  are Located within it. After hiki.ng for a mile or so in

.t,his  fores t , it can become rather unstimulating, and this accounts for the

monotony many hikers complain about after having done the trail. This

problem  migh,t be alleviated by moving some inland sections of the trajL

closer to the coast, within view of the ocean. More important j it, would

help to overcome the deterioration of the trail which is occurring with
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increased usage. As previously stated, the water table in  the cedar-

hemlock foresl,  .i s extremely high early in the summer; this means I,hat

hikers me esselrtia1l.y  walking on a strip of mud cleared of all vegetation.

If rainy weather persists for several days in a row, and large groups of

hikers walk through these areas, the trail deteriorates into quagmire, and

Large  puddLes  which take weeks to disappear are produced. Relocation of

some sections of the trail, and limits on the size of hiking groups per-

mitted seem the most practical solutions to these problems.

c3 -
The cedar muskeg forest type (Tp)

This type is found on sites with more restricted drainage than those

of the cedar-hemlock forest, and it covers a smaller area. Standing water

is common during periods of heavy rainfall, while late summer finds the

water table at approximately two to three feet below the surface. However,

in many places the water table is closer to the surface and where the trail

crosses these areas it becomes quite muddy,

The side trail from Clo-oose to Brown's Cove passes through cedar

muskeg forest, and presents an excellent example of how the problem of

trail degradation in such areas can be overcome. At one time this trail

was regularly used by local residents, and over a mile of boardwalk was

constructed in order to avoid the mud. Having been constructed of rough-

hewn cedar, this boardwalk is still quite serviceable today, although a

few boards are now loose. Such boardwalks shouLd  be built in other sections

of the cedar muskeg type where the water table is close to the surface in

order to mitigate against the effects of increased usage. These areas

wi  11 otherwise be badly torn up by hiking activities, and, in addition,

they are extremely difficult to negotiate ns  they now exist.



Figure 23. The cedar muskeg forest type on the shore of
Kichha Lake. Note the poor form and dead tops
on most of the redcedar.

Figure 24. Interior of a stand belonging to the cedar
muskeg forest type. Both western redcedar  and
western hemlock are abundant in this stand.
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The wet soi. conditions of this type have resulted in the development,

ol’ gleysols  or gleyed podsols. The profiles are sim-i  lar to those ot‘ the

cedar-hemlock type with the exception of the gleyed B horizon, which  is

botter developed, Texture of the parent material ranges from clay to sand.

In  sandy areas an iron pan at the bottom of the B horizon is often present

and acts as a deterrent to the downward movement of water.

Forest stands in this type consist of western redcedar  and western

hemlock. The muskeg forest is distinguished from the previous type by

having trees with very poor growth form and a lower forest canopy which

varies between forty and eighty feet, depending on loca 1 drainage conditions.

Stunted cedar with “candelabrum” branching is the leading tree species

although hemlock shows better regeneration. The canopy density is similar

to that of the cedar-hemlock type having a mean coverage of 4%.

Coverage in the shrub layer is also similar to the cedar-hemlock type,

with a mean value of 73$, with salal  again being the dominant species.

The tall shrub layer, however, contains more redcedar  and hemlock, while

red huckleberry and salmonberry are less abundant than in the previous

type. In the low shrub layer red huckleberry, evergreen huckleberry and

Alaska blueberry are more abundant than hemlock and redcedar.

Coverage in the herb layer is 30% and the dominant species is deer

fern. Seedlings of hemlock, cedar and red huckleberry are common on stumps

and rotting logs; wild lily-of-the-valley, skunk cabbage, twinflower and

bunchberry (Cornus unalaschkensis) are the most frequent herbs. In the

areas where surface water accumulates, slough sedge (Carex obnupta) and

Juncus  effusus are often common; Sphagnum spp. forms mats and hummocks in

such areas along with various bog species of herbs. Other mosses include

Rhy-tidiadelphus  loreus,  Hylocomium  splendens and Isothecium stoloniferum.
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c4 The shore pine boR  forest t.ype  (PC)

The pine bog forest is the most poorly drained of the fores-t, types,

and occupies flat areas or shallow depressions, ofI,e11  011 Lllc?  per.i  pl1wy  01’

the  sphagnum bog type. Incising of local stream channels,, a process which

{#ends  to improve drainage, is lacking in these sites. Poor internal drain-

age of the soil is due to the presence of a very hard and impervious iron

pan which is usually present within a foot of the top of the mineral soil.

Soils are typically gleysols and gleysol podsols with greasy mor humus

layers of variable thickness,

The best example of this type on the Lifesaving Trail can be seen

where the trail swings inland between Walbran and Logan Creeks. During

this sect ion, it passes through a pine bog forest for approximately

300  yards. The area is attractive to walk through because of its openness,

n relief after the closed cedar-hemlock forest which precedes it, The

trail here is in very good condition, and does not detori.oratn  w Ah  heavy

use ,to  as great an extent as would be expected. This is primarily

because boardwalks have been constructed over the wettest portions.

The forest cover in this type is very open (less than 25% coverage),

and composed primarily of stunted, bushy shore pine (Pinus  contorta) less

than 40  feet in height but usually well over 100 years old. Similarly

stunted redcedar  and hemlock are far less common. Yellow cedar

(Chamaecyparis  nootkatensis) may be present in some of these bogs but was

not discovered, despite frequent checking.

The shrub layers have a mean coverage of SC%, most of which occurs in

the lower layer. The upper layer is very similar in composition to the

tree strata, but redcedar  and hemlock are more common; evergreen huckle-

berry is the only shrub species present. The low shrub layer again features
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Figure 25'. A view of the shore pine bog
forest type. Trees are stunted
and exhibit very poor form in
this type.

Figure 26. The interior of a stand belong-
ing to the shore pine bog forest
type. Note the dense herb layer.



the three tree species along with sweet gale (Myrica gale}, Labrador tea

(Ledum  groenlandicun), bog laurel (Kalmia polifolia), salal  and evergreen

huckleberry. Myrica may be very dense in some pine bogs such as those

near -the Cape Beale  lighthouse. Some of these might actually be consid-

ered as a separate variant of the pine bog community. Wade (~965), after

intensive study of bogs in the Long Beach area, proposed such a variant

wi~thin  h i s  Pinus contorta - Sphagnum capillaceum association, a transi-

tional bog forest peripheral to the true bog community.

‘The herb layer is rich, averaging a 70% coverage value. In general,

the herbs occur on two different habitats, and so might be conveniently

separated into two groups. On the sphagnum hummocks which have developed

around the bases of the trees, speci.es  which can normally be found in much

drier habitats occur: crowberry (Empetrum nigrum), twinflower, deer fern

and bunchberry. Rooted in the moist sphagnum mats are typical bog species

such as round-leaved sundew  (Drosera rotundifolia), bog cranberry

(Vaccinium oxycoccus), bog dandelion (Apargidium boreal-e), goldthread

(Coptis asplenifolia) and burnet (Sanguisorba officinalis). Slough sedge

(Carex obnupta) is very common, while skunk cabbage grows in pools of

water and decayed sphagnum. Skunk cabbage appears to be a preferred item

in the diet of black bears: by midsummer most of the plants in the bog

forests on Cape Beale  had been dug up by bears attempting to reach the

succulent roots .

The moss layer is, of course, extremely luxurious; various species

of Sphapnum  form an almost continuous cover, and might collectively be

considered the true dominant plant group. Sphagnum recurvum and

s. papillosum  appear to be the most abundant species.
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The sensitivity of this vegetation type has  already been discussed.

Construction and maintenance of boardwalks is imperative in those areas

where the trail passes through pine bog forests.

%
The sphagnum bog type (SpLgl

The sphagnum bog type occurs in shallow depressions on the coastal

plain, It is the wettest of the terrestrial vegetation types, and develops

due to the presence of excessive moisture at or near the soil surface.

'The water table remains at or very close to the flat surface of the bog

throughout the year, and standing water is common, especially during the

winter months. Soils are primarily organic, being composed of accumula-

tions of sphagnum peat which may be five feet or more in thickness.

This type differs from the pine bog forest in the extreme sparsity of

the tree layer, and in the presence of standing water. According to Wade's

classification system (1965), the sphagnum bog type would consist primarily

of low moor bog, with very scattered high moor bog associations developing

as organic buildup above the water table on the sphagnum hummocks formed

around the bases of the scattered trees. The five major examples of the

sphagnum bog type occur at the following Locations: to the northeast of

Kichha  Lake;  on the trail to the Cape Beahe  Lighthouse; one mile north of

the Klanawa  River mouth; between Walbran and Logan Creeks; and between

Logan and Cullite Creeks. The bog by Kichha Lake is by far the largest

but is inaccessible by foot. The extensive Cullite bog, however, is

transected by the trail and so is easily observed by hikers.

The tftree"  layer of this type consists of a few scattered western

redcedar  and shore pine, 'all  of which are very stunted and Less than 20

feet in height. Western white pine (Pinus  monticola) may also be common



Figure 27. The sphagnum bog type on the edge of Kichha Lake.

Figure 28. A close-up view of the sphagnum bog type. Note
the stunted, shrub-like western redcedar.
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in those bogs with rather shallow peat accumulations, Shrubs are a

conspicuous element of the vegetation, and normally cover 5’0%  to 60% of

l,Ile  tota 1 ground area. Bog laurel,  sweet gale and Labrador tea are the

most common and consistent species. They are part of the high moor

,i:;sociation  which develops on raised sphagnum hummocks. Black crowberry,

a characteristic element of the drier portions of the pine bog forest, is

not common in the sphagnum bog type.

Herb layer vegetation is extremely abundant and varied. The herbs

are rooted directly in the mats of wet sphagnum, and cover 80%  or more

of its surface. Scirpus cespitosus (tufted clubrush),  burnet (Sanguisorba

o f f i c i n a l i s ) , round-leaved sundew,  Rhynchospora alba  (beak-rush), bog

cranberry and goldthread are ubiquitous in the bogs and show little habitat

preference. Sedges such as Carex  obnupta, C. phyllomanica  and C. Livida

usually grow in areas where wet mud is exposed, such as around the margins

of the open bodies of water. Many species are unique to one particular

bog location, such as Drosera anglica, which was discovered only in the bog

near the Cape Beale  lighthouse. These exclusive occurrences seem to be due

to differences in exposure of the bog and degree of sphagnum accumulation.

Many of the bogs appear to be expanding in size, and are extending

into the peripheral bog forests or muskeg forests. This is most readi;ly

evidenced by the abundance of dead and dying areas on the circumference

of some bogs, and by the existence of typical muskeg forest species -j-n

these areas. Skunk cabbage, which grows in isolated pools of decayed

is the most common of such stranded forest, . ’muck, spec.Les which  can survive

bog conditions on scattered islands of the appropriate habitat.

The sphagnum moss cover is almost lOO%, and the most common species

are Sphagnum papillosum, 2. squarrosum, 2. recurvum,  S. palustre  and
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2. mendocinum. A detailed breakdown of the bog plant associations, and of

variation in the Sphagnum species was felt to be beyond the scope of this

study, particularly in view of the work already completed by Wade (1965).

While the sphagnum bogs are among the most varied of the plant com-

munit  ie s , they are, like the preceding two vegetation types, extremely

susceptible to damage. Due to the depth of the peat accumulation, it is

usually impossible or impractical to construct boardwalks over the bogs,

so that they should be avoided completely as far as the routing of the

trail is concerned. Unfortunately, the trail currently passes through the

centre of the largest accessible bog - that between Cullite and Logan

Creeks. This circumstance is causing severe damage to the vegetation, and

renders hiking through the area a miserable experience. By midsummer, the

original trai.1 is impossible to walk on, and hikers fan out in all dir-

ections in attempts to negotiate the bog, so that much of the area turns

into a mass of churned thigh-deep mud. It is strongly recommended that

this portion of the trail be relocated closer to the coast, or along the

beach where possible, in order to halt this damage to the vegetation and

make hiking more pleasurable.

‘6 The water lily type (Np)

The water lily type is an aquatic community found in fresh-water

bodies, including lakes, ponds and open water areas in sphagnum bogs. It

is the least extensive of the community types in the Coastal Plain Subzone

and involves only aquatic elements; the terrestrial shoreline communities

in most cases are classified as sphagnum bog or pine bog forest. Constantly

submerged eutrophic organic muck underlies this type and serves as the

substrate for the rooting plants.
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Figure 29. The water lily type on a pond
inland from Keeha Bay.

Figure 30. A view of the water lily type in a shallow part
of Kichha Lake. Buckbean  (Myanthes trifoliata)
is the dominant species in the foreground while
a rush (Scirpus validus)  predominates further_ .
back.
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The two major fresh-water lakes within the study area are Kichha  Lake

on Cape Beale, and the smaller lake on the side trail from Clo-oose  to

Brown's Cove. They compose the majority of the area1 extent of this type

and include the greatest variety of species. The water bodies of the

sphagnum bogs are much smaller and usually contain only fragments of the

total species range of the lakes. In most cases yellow pond lily

(Nuphar polysepalum)  is the most common and conspicuous plant in this

vegetation type. It grows in shallow water up to approximately six feet

-in depth, and so occurs only around the margins of the lakes, but may

cover the entire surface of water bodies in sphagnum bogs. Water shield

(Brasenia schreberi) is another common element, found in deeper open

water as well as in the shallow areas with Nuphar. Potamogeton species

are common in the lakes, but not as frequent in bog areas. At Kichha Lake,

stands of buckbean  (Menyanthes trifoliata) and Dulichium arundinaceum form

distinct communities around the southern shoreline; otherwise these species

are rare within the Park. Bladderwort (Utricularia vulgaris) is another

rare species, found only  in the deep, cool water of this lake.

Kichha  I,ake  presents an interesting situation in that it is being

filled in by the sphagnum bogs which are advancing from several areas along

the shoreline. A definite successional pattern occurs which is clearly

visible at several locations along the shoreline. The first successional

stage involves the establishment of large homogeneous stands of ScirPus

validus;  these rushes then begin to die, and form a mat on which Sphagnum

SPP* may advance out into the water. The mosses and dead rushes produce

an extremely dense semi-stable floating mat, which serves as a substrate

for the establishment of a series of vascular plants. Carex  obnupta is

generally the first of these, followed by the bog shrubs F&rice,  Kalmia and
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Ledum. Eventually the buildup of organic debris beneath the floating mat

stabilizes it completely, and the shoreline essentially advances as a

sphagnum bog community. This successional process is complicated by the

fact that the water table has apparently been fluctuating by several feet,

3s  indicated by water marks and submerged trees on the shoreline. The

introducti.on of beaver into the lake may have had some bearing on this

phenomenon.

Since none of the lakes studied contain sport fish of an attractive

size, their use is not heavy, and human disturbance does not appear to be

an important factor at this time.

D. The Rock Outcrop Subzone

The Rock Outcrop Subzone  consists of bedrock knolls and some inland

extensions of the rocky headlands which are out of the zone of strong

coastal c1imati.c  influence. The most extensive areas of rock knolls are

located northwest, of Owen Point and on the interior of Cape Beale, an

area which is transected by the trail to the Cape Beale  lighthouse. Only

one type, the hemlock-shore pine scrub forest, exists within this subzone.

Dl The hemlock,-shore pine scrub forest type (‘J&PC)-

This type develops on the rocky to thinly drift-covered surfaces

which are scattered throughout the Park. The topography is irregular,

consisting of slopes of varying degrees of steepness, depressions, and

some relatively flat areas. In general, the higher parts have steep

slopes and consist largely of rock outcrops with small patches of till.

Rock outcrops also predominate on the lower, less steep areas; however

till patches are somewhat more common here. Mineral soil, organic matter

and ground water accumulate in rocky depressions which support a forest
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Table 7. Species Significance Values for Constant Species
in the Hemlock-Shcre Pine Scrub Forest Type

of the Rock Outcrop Subzone.

A1

A2

A3

*1
*:,

C

Thuja plicata

Tsuga heterophylla

Pinus  contorta

Thuja plicata 3.6

Tsuga heterophylla 3.4

Thuja plicata 2.8

Tsuga heterophylla 2.6

Menziesia ferruginea 3-2

Gaultheria  shallon

Vaccinium parvifolium

Menaiesia ferruginea

Tsuga heterophylla

Blechnum spicant

Maianthemum dilatatum

Tsuga heterophylla

5.0
.4.0

1.0

5.2

3.4

2.4

2.2

5.2

3.0
2.6



Figure 31. The hemlock-shore pine scrub
forest type near Cape Beale.

Figure 32. A view of the hemlock-shore
pine scrub forest type along
the trail to Cape Beale. Note
the rock outcrop in the lower
part of the photo.
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similar to the cedar muskeg type. The soil is quite variable as a result

of ,the  irrogulari.ties  in topography, drainage and soil depth. Lithic

Regosols are common on rocky outcrop areas, where the entire profile

consists of only a mor humus layer of variable thickness. Either pod so Is

or gleysols  develop on sites which possess some mineral soil, depending on

drainage conditions. Soils belonging to the Organic Order are sometimes

present in depressions.

The composition of the forest varies considerably in response to

the same group of factors which affect soil genesis. Western redcedar,

western hemlock and scattered shore pine are present throughout the type,

however the abundance of each species varies substantially from place to

place. Cedar and shore pine both increase in abundance as drainage

becomes poorer.

In general, the forest is of an open nature having a mean tree

coverage of 40%. Canopy height varies from thirty to fifty feet while

most individuals are 150  to 300 years or more of age. Poor vigor is

exhibited by all tree species: slow growth rates, poor form and dead

crowns are common throughout the forest. Hemlock, and, to a lesser

extent, cedar appear to be regenerating successfully.

The shrub layers have a mean coverage of 66%,  most of which occurs

in the low shrub layer. False azalea is the dominant species in the tall

shrub layer, fo Llow  ed by hemlock, evergreen huckleberry and redcedar.

Pacific crab apple may be abundant in moist depressions. The low shrub

layer is predominantly salal,  while red huckleberry, evergreen huckleberry,

false azalea and hemlock are usually common. Shallow soils and poor

drainage conditions appear to restrict the development of the shrub

layers, even though the tree canopy is much more open in these locations.
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The herb layer has a mean coverage of 28% and is dominated by deer

fern. Wild lily-of-the-valley and seedlings of red huckleberry and hemlock

are common. These seedlings are primarily restricted to deadfall and

organic hummocks which develop around the bases of the trees, Sword fern

occurs on moist but well-drained sites. Mosses include Rhytidiadelphus

loreus,  Eurhynchium spp., Hypnum  sp., and Calypogeia  trichomanis.

In regard to human usage, poorly-drained sites in this forest type

present the same difficulties associated with the cedar muskeg forest.

Fortunately, most of the scrub forests crossed by the trail itself are

fairly dry, although some exceptions occur in the Cape Beale  area.

G. The Riverine Subzone

The Phase III area contains a number of streams and small rivers,

most of which have their sources in the more inland parts of Vancouver

Island. The base level for these streams is sea level, which is generally

.';o  - 150 feet below the level of the coastal plain. The smaller streams

descend rapidly from the coastal plain to sea level through steep-sided

gorges which are completely devoid of flood plains. Therefore, these

streams have little effect in producing a vegetation type with typical

riverine characteristics. Larger streams, on the other hand, have cut

much deeper and wider valleys in the coastal plain and presently contain

flood plains which begin at the coast and extend inland. It is on these

floodplain and low river terraces that the spruce-hemlock forest type is

found.

Only small areas of this type are present in Phase III, or in the

entire Park for that matter. Small stands occur along Pachena River,

Gordon River and Walbran Creek as well as along several other creeks.
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Table 8. Species Significance Values for Constant Species in
the Spruce-Hemlock Forest Type of the Riverine Subzone.

*1

*2

*3

Bl

B2

C

Picea sitchensis

Tsuga heterophylla

Picea sitchensis 3.3

Tsuga heterophylla 2.4

Picea sitchensis

Rubus  spectabilis

Rubus  spectabilis

Gaultheria  shallon

Vaccinium ovalifolium

Blechnum spicant 3.6

Polystichum munitum 2.7

Maianthemum dilatatum 3.0

Tiarella  trifoliata 2.6

5.4

3.1

3*0

4.4

4.9

3.3

2.3
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A fairly extensive area of this t‘ype  along the Pachena  River has been

logged. Other Cn  .i.r 1.y  large are:is in the Pachena  lI:i  VC:I’  va 3.1.~~ are outside

the Park. The spruce-hemlock f load plain type ha:; q wc  .ia I 8 i gni f’ i.carics in

that, it is probably the moat highly productive forest  ecosystem in Canada.

The lack of any extensive area of this type within a national park and

ways that this problem might be rectified should receive further attention

by the Park’s planners.

Gl The spruce-hemlock forest type (PsTh)

This type is similar to the spruce-sword fern type in terms of

dominant species, but has a far more diverse composition. One of the

major differences between these types is the landforms on which they

occur : the spruce-sword fern type is located on scarps facing the sea,

while the spruce-hemlock forest type is found on small floodplains some-

what removed from the immediate coast. These small flood plains can extend

inland for some distance , providing the only habitat on which Sitka spruce,

otherwise a strictly coastal species, may occur as an inland dominant.

The soils of the type have a felty mor humus layer up to ten inches

in thickness. These mature soils are predominantly podsols with well-

developed LFH, Ae and B horizons. More active parts of the flood plain

have immature soils belonging to the Regosolic Order.

The dominant and codominant trees are often three to five feet in

diameter and 150  to 200 feet or more in height. The forest canopy is

fairly open, having a mean coverage value of .!$‘%,  and is usually dominated

by Sitka spruce. Western hemlock is the leading codominant species while

red alder is abundant on the immediate streambank. Amabilis  fir and

western redcedar  are commonly present in small numbers.
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Figure 33. The spruce-hemlock forest type along the Klanawa
River.

Figure 34. Interior view of a stand belonging to the spruce-
hemlock forest type. Shrubs in the photo include
salal,  salmonberry and oval-leaved blueberry.
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Coverage in the shrub layers is fa.irly  open (60$),  but the shrubs

arc?  lux~lr  i ant, i II  growt,h  . This is the only type in which ttle tall shrub

1  :ly!?r*  i :; I I IO~~~ dc~t1:;o  t,\I:In  Lhe  l o w  s h r u b  l.aye~*,  ~)t*inlar-i  ly  dm  t,o ~1,h0

o(:currence  of’  dot  ~.I~~JoII:;  s p e c i e s  s u c h  as red aldar, P:tc  if ic crab alpple

:I I ~tj nt, .i nk  curr’a~lt;  . Other common shrl~bs  :in the tall shrub layer include

I’2  1.:;~ aza  Lea , oval-Leaved blueberry (Vaccinium  ovalifolium) and red

1,uckleberry. Salal,  oval-leaved blueberry, false azalea  and red huckle-

berry are common in the low shrub layer. The abundance of fruit-bearing

shrubs results in very good berry picking along  stream and river banks.

The herb layer is abundant (45% coverage) and diverse in composition;

this type has more herb species than any other forest type. Many of

these speci.es  are uncommon or rare, being restricted in occurrence to one

or several areas. Among such plants are false bugbane  (Trautvettaria

car0  liniens is ) , mountain valer-ian  (Valeriana sitchensis),  western trillium

(Tr i lli.um ovatum) , Habenaria hyperborea (green-f lowered  bog orchid),

shoot’l.ng star (Dodecatheon .jeffregi)  and marsh horsetail (Equisetum palustre).

The constant and characteristic riverine species include deer fern (the

dominant), wild Lily-of-the-valley, sword fern, foam flower and lady fern.

A wide variety of mosses and liverworts are found in most riverine fOreStS.

For a more thorough treatment of the riverine forest one should

consult, a publication by Cordes (SYP) on this subject.
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F’. DIS’IVRBED  AREAS

The Disturbed Area category is interzonal in scope?  being applicable

Lo both the Coastal and Interior zones. Of the two, by far the greatest

area of disturbed vegetation is found in the Interior Zone, however the

irrbf!at,ost  var i&y of di.sturbance  is found in the Coastal  7,otle. ‘Three t,ypes

/I:~vI:  been rrc:o~:r~i  ;:ed on the h:isis 01’ the mode of di :;-t~urbar~ce:  the logged

;c’p’, other cI(>?recl  areas, a n d  l#he  she11  middeli  .i,ype.

A Ithough  t, tic:  tlef iriit i-on  of types is based on 1,)1(+  mod<: of distllrbance,

l,hi?rc  is some uni  ty, at Least in general terms, in t,he  resulting vege-

tjat, i 011. Thi:; approach has resulted in a certain amount of generalization

i 11  the vcget,at,.ion descri.ptions, particularly in the second type where a

rn~mbcr  of different habitats are included within the t’ype. However, this

::;  uot, cons itlercci to be arl important Limitation since the area irlcluded

w it,h.i  n th i :; i;ype  i.:;  qui.te small . Post-disturbance vegeta-tion  in the

1 ~e~:;ad  type ; :; con:; idernbly more uni  form clue to tilt?  fact, tha t  So;s;god  a r e a s

l,cln~i to have  :; i mil.ar habitat  cond-i.t.i  ens, s i n c e  orlly  tllo  more  h.igh.Ly  pro-

di~ct,  i ve 3 i t,i?r; rdjith  trees of commerci.al. size have beer1  lo(:ged. :Lq~g”‘i

a r e ,a  :; arc)  przimari  ly on the Cg and the better C2 sites as well as Cl sites

-ho  3 Lesser nxten-t. The shell midden  type is definitely  a distinct di.s-

turbed  vegetation type because shell middens  provi.de  a specific recurring

set of environmenta 1 conditions.

A good  description of the history of disturbance on -the West  Coast

‘IraiL  can be found in Byrne’s 1973  report on the area.

*1 T h e  Logged  type  (L )

Five different, areas of the Park have been Logged in the past: the

Indian Reserves at Pachena  Bay and the east side of Nitinat Lake, the

beach plains at Clo-oose, the northwest side of Port San <Juan including



s i t e s along the Gordon River, and several small sect ions 01’ Cape Heale.

The Cape Beale  disturbance was carried out to acquire poles for the

t&iegraIjh  line which was run between the town of Barnfield and the Cape

Ueale  l i g h t h o u s e .  A t  Clo-oose, a large  section of the beach plain was

,,5,bdivided  and cleared by the West Coast Development Company in 1910 for

‘110 purpose of creating a new Canadian resort area, but was subsequently

abandoned. All the other areas were logged for commercial timber pro-

duct-i on. Logging has been of the clearcut  or occasionally the selective

var i&y,, and no seeding or replanting has been done, so that seral

succcssj.on  has depended on the regeneration or invasion of nati.ve species

and has been strongly influenced by site conditions.

On the moist, well-drained sites it appears that western hemlock

seeds in almost immediately as a primary successional tree species. The

largest such area is on the shore of Port San Juan and supports a dense

young hemlock forest with little shrub growth, which at first glance does

not appear -to  have  been disturbed. In amongst .the  llemlock,  however, old

r o t  t,en s t,um~xi up to six feet in diameter can easily be seen. No t,ches  in

the stumps at about four feet ,obovc  grourld  level where support boards were

.in:;erted  for  l.oegers  to stand on whi.le felling the trees are aLso  visible.

A similar stand of hemlock is located at the abandoned resort townsite  at

Clo-oose. In cases where loggi.ng took place many years ago, and where a

closed forest has subsequently developed, mapping symbo 1s  represent, injr

both the logged type and the present forest type have been placed on the

map . An example would be: Fl(Cs).

Less well-drained areas which have advanced to the tree stage  of

:;uccession often contain large amounts of redcedar  i-n  the canoI?y,  as do

those Logged areas situated on interior rock knolls on Cape Beale. R:ich
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Figure 35. Logged area near Brown Cove, Nitinat Lake.
Natural regeneration is primarily western
hemlock.

Figure 36. Dense growth of salmonberry, thimbleberry and
elderberry on an abandoned homestead at Whyak
(near Nitinat narrows). Whyak, an old Indian
village,, has numerous midden  deposits,
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mineral soils along the Gordon and Pachena Rivers support abundant red

alder less than forty feet in height. Alder  are  a lso character is t ic  of

abnlldoned  logging roads where they often remain in pure, dense stands.

The most recently logged area is the Pachena Bay Indian TIeserve,  and

1-L  -i.s  still very open. Shrubs such as salmonberry, salal, red huckleberry

,3nd blueberries predominate in this area. These same species tend to

dominate the low shrub layer in all logged areas while the tall shrub

layer is much more variable, although it usually includes large amounts

of hemlock with varying numbers of redcedar, red alder, Pacific crab apple

and Vaccinium spp,

The herb layer of the more open sites usually contains large amounts

of fireweed (Epilobium angustifolium). Other typical herbs include wild

‘lily-of-the-valley, deer fern, bracken and bunchberry. Skunk cabbage and

Juncus  effusus may be quite abundant on moist sites such as in the logged

site along the trail to Brown’s Cove on Nitinat Lake. Weed species such

as Wypochaeris  radicata and pearly everlasting (Anaphalis margaritacea)

are frequent near areas of recent or current human habitation.

A more detailed study of the logged areas would undoubtedly reveal a

much more complex series of successional stages and community types, but

is beyond the scope of the present study.

F2 Other cleared areas (D)

This type includes, with the exception of the shell  middens,  all

cleared or otherwise disturbed areas which are not the direct result of

logging. Among such areas are abandoned homesteads, sand blowouts, and

t h e  t r a i l  i t s e l f . Currently inhabited areas such as the lighthouses and

remaining homes at Clo-oose and Whyak were not considered in the vege-

tation survey and are not included here.



Weed species are common wherever disturbance has occurred. On sandy

soiLs  and the drier areas the most frequent weed species are Hypochaeris

r:idicata  (cat's ear), ox-eye daisy (Chrysanthemum Leucanthemum), tansy

('l'anacetum  douglasii), fireweed  (Epilobium angustifolium),  sheep sorrel

(Rumex acetosella) and velvet grass (Holcus  lanatus).  Moister sites with

rich soils often support brome grass (Bromus vulgaris), creeping buttercup

(lianunculus repens), hop clover (Trifolium dubium), self heal (Prunella

Vulgaris),  English 1 tp an ain (Plantago lanceolata), Kentucky bluegrass

(& pratensis) and a variety of mustards.

Abandoned homesteads generally have been vacated for a sufficient

period of time to allow dense shrub growth to cover those sites; many of

the old houses at CLo-oose are surrounded by virtually impenetrable walls

of salal  and salmonberry. These old homesteads are also the site of most

of the ornamental species discovered in the survey-. Flowers such as

day Slly (Hemerocallis sp.), hydrangea (H.ydrangea  macrophylla), rocket,

(Hesperis sp.) and poppies (Papaver  sp.) still survive near old garden

plots but will no doubt eventually be eliminated by native species.

Ornamental trees and shrubs are not common, however English holly and a

horticultural variety of rose bush were found growing at Whyak, while

there is an obviously planted broad-leaved maple tree (e macrophyllum)

outside the old post office in Clo-oose.

Two major sand blowouts were discovered, both the result of manmade

clearings in the beach shrub fringe area. The largest of these is at

Clo-oose, and is the site of the oLd golf course, which was apparently

destroyed during a severe storm and subsequently denuded of its artificial

vegetation. Today this area supports a vegetation very similar to the

"Aira  slacks'!  and Poa blowout" subcommunities of the Wickaninnish sand
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dunes (see Bell, 1972  ) but is on f 1st topography. Plant growth -is  very

sparse, but includes Aira  praecox (little hairgrass), I’oa  macrantha

(seashore bluegrass), beach silvertop (Glehnia leiocarpa), black knotweed

(Polygonum paronychia), mace-headed sedge, yellow sand verbena (Abronia

latifolia)  and beach morning-glory (Convolvulus soldanella ) . Most of the

xeric  weed species are also present. This blowout is an excellent example

of man-induced change in the environment and could well be used for inter-

pretive purposes. The disruption caused by hikers to the forward edge of

the blowout probably has the effect of maintaining the area in the early

stages of succession; this may or may not be considered desirable.

Construction of a boardwalk would help eliminate this effect. The other

sand blowout is located on Xeeha  Beach and may once have been a helicopter

landing pad. It is not easily accessible,

The third major disturbed community in this type is found along the

trail and consists of a variety of herb species. Many of them are flower-

ing plants, and are apt to be the species which the average hiker will

notice and wonder about. The most common trailside wildflowers include

wi Id lily-of -the-valley, lace or foam flower (Tiarella trifoliata),

bunchberry, twisted stalk (Steptopus amplexifolius),  fringe cups (Tellima

grandifhora), youth-on-age (Tolmiea menziesii), Boykinia elata and slender

bog orchid (Habenaria saccata). The best example of this trailside

community of herbs is found along the first four miles of the north end of

the  t ra i l . After this the trail passes through a series of dense shrub

types and herbs are no longer as common.
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The  she l l  midden  t y p e  (SM>

The West;  Coast Trail section of the coast, was once  the strorlghold

01‘  r,he  Nit inat Indians: major vilLages existed at Whyak, Clo-oose,

‘l’susiat  Lake, Carmanah Point and Tsuquadra, and temporary fishing stat ions

Tn:cre  scattered along the coastline. (Byrne, 1973). At each of these

sites the accumulation of moLLusc  shells, animal remains, ashes and other

refuse gradually resulted in the formation of mound-shaped cultural

deposits, o r  she l l  middens. Today, the most recently abandoned middens

support very characteristic dense shrub and weed communities, easily

visible on aerial photographs. Invasion by neighboring forest types occurs

rapidly, how ever, and many of the middens  have been overgrown by trees and

are not easily recognizable.

Five readily recognizable midden  sites occur on or near the trail.

The most extensive of these is at Whyak, on the Nitinat Narrows, and con-

sists of at Least t,hree large middens  which are in early stages of succes-

s.ton. One of the middens  supports a number of cabins and is overgrown

with domesti.c and cultivated plants, but the other two epitomize midden  type

vegetation very well. Like all middens,  they are Located on sheltered

beaches in and behind the driftwood zone, but in front of the spruce-salal

forest type, so that they represent a variant of the red alder - saLa

shrub fringe. Tree cover, Limited to a few encroaching Sitka spruce, is

minimal;  the vast bulk of the vegetation is composed of an impenetrable

mass of deciduous shrubs. A wide variety of weeds, forest and beach herbs

are present around the periphery of the middens,  and in those places where

pathways cut t,hrough  them.

There appear to be fundamental differences between the species

compositi.ons of the West  Coast Trail and Broken Group Islands middens.
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Figure 37. An example of the shell  midden
type Located between Nitinat
narrows and KLanawa  River. Sitka
spruce has been gradually
encroaching on this site for 500
years of more. Unless some kind
of management is initiated, the
herb and shrub-covered midden
will gradually be overrun by the
forest.
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While Pacific ninebark  (Physocarpus capitatus) and red elderberry

dominate the shrub layers of the island middens  (Bell and Harcombe, l-973  ),

neither of these shrubs is abundant on the Phase III middens:  ninebark  was

only encountered on one occasion. Instead, black twinberry inevitably

dominates the tall shrub layer, and is codominant in the low shrub layer

with Nootka rose, salmonberry or thimbleberry. The most extensive stands

of Nootka rose and thimbleberry in this entire section of the Park are

located on middens. Red elderberry is fairly common as an “emergent’!  .i.n

the tall shrub layer near the forest margin, but may be completely absent

on the drier middens, Seepage sites usually support red alder and stink

currant. Since the middens  of the Broken Group Islands and the West Coast

Trail area are very close in terms of age and extent of development, it is

probable that the species differences reflect habitat differences, rather

than successional stages in midden vegetation.

There are minor differences between the herb layers of the middens,

as well.. Stinging nettle (Urtica dioica) typifies the  Broken Croup

Islands middens,  but is seen only at the Indian Resnrve on Barnfield  Inlet

in the West Coast Trai.1 section of the Park. Other than this, however,

species composition is very similar: rare grasses such as && glomerata

(Orchard grass) and Danthonia californica (California oatgrass) are found on

middens, as are the weed species Bromus vulgaris  (brome grass), Holcus

lanatus (velvet grass), Phleum pratense (timothy), Hordeum brachyantherum

(meadow barley) and L9lium  perenne (perennial ryegrass  >. The more common

and conspicuous herbs include beach rye, hedge nettles (Stachys spp.),

giant vetch, giant figwort (Scrophularia californica), beach pea and yarrow.

Eurhynchium oreganum is the most frequent moss.



90

Shell middens  are a unique feature of Pacific Rim National Park,

both in terms of vegetation and .the archaeological i’enturos with which

Lhoy  are usu~~lly  associated. I t  i s ,  of  course, impossible to proserve

them in their present state since they are undergoing dynamic suocessional

vegetation  changes and will eventually be reclaimed by the forest. Every

effort should be made, however, to minimize disruption of the middens  and

prevent vandalism of the remaining Indian dwellings, petroglyphs  and

burial  si tes.
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AREAL  EXTENT OF VEGETATION TYPES

The area covered by each of the classification units (zones,

subzones  and vegetation types) is given in Table 9. Both actual area

(acres) and relative values (per cent) are given. Of the two zones, the

Interior Zone is by far the largest covering 87.4%  of the Phase III area

as compared to 8.6% for the Coastal Zone. However, the Coastal Zone with

its twelve types has greater vegetation diversity than the Interior Zone

where eight -types  are present.

The Coastal Plain Subzone  of the Interior Zone accounts for 84.1%

of the vegetated area of Phase III. The two major tree species in this

subzone, western redcedar  and western hemlock cover approximately 85% of

the total area. Western redcedar  is the leading tree species, being dom-

inant over 64% of the area while western hemlock is second with 24%.

Sitka spruce, which appears so prominent to anyone hiking the trail, is

the dominant tree species in slightly less than 5%  of the vegetated area.

Some of the ecologically most interesting communities cover very

small areas : each of the red fescue herb type, salal  shrub type, beach

rye herb type, red alder-salal  shrub type, water lily type and shell

midden  type cover 0.1% or less of the total vegetated area 1 . Disturbed

areas cover 4% of the area with the logged type accounting for most of

this .

1 The acreages of some of these types may have been underestimated.
The minimum mapping area was approximately one acre so that small
or discontinuous patches of vegetation would not be included in
the acreages. These patches may be an important part of the total
acreage for some types such as the red fescue herb type.
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Table 9. The Clarsifiortion  Unita  and Their Respeotive
Aorrrges  in the West Coast Trail  Phase  of

Paoifio  Rim National Park.

Area Per Cent
(Aores) of Total

COASTAL ZONE

Roo@ Headlands and Islands Subzone

A2 Red fescue herb type (FrPm)

A3 Salal  shrub type (GsLi)

Ah Spruoe-sale1  foreet (PsGsMd)

A$,  Redcedar-hemlock scrub forest (TpThGs)

Beeches, Near-Coast Terreoes and Plains  Subzone

B2 Beach rye herb type (Em)

B3 Red alder-sale1 shrub type (ArG8)
Bh Spruce-salal  forest (PsGsPa)

Bs Spruce-sword fern forest (PsRsPm)

'6 Hemlock-spruoe forest (ThPs)

Tidal Flat Subzone

E1 Tufted heirgrass type (DoSv)

INTERIOR RONE

Coastal Plain Subzone

'1 Hemlock-deer fern forest (ThBe)

'2 Cedar-hemlook forest (TpTh)

‘3 Cedar muskeg forest (Tp)

'h Shore pine bog forest (PC)

'5 Sphagnum bog type (SpLg)
'6 Water lily type (Np)

Rock Outorop Subzone

D1 Hemlock-shore pine scrub forest (ThPo)

Riverine  Subzone

G 1 Spruce-hemlock forest (PsTh)

DISTURBED AREAS

F1 Logged type (L)
F2 Other cleared areas (D)

F3 Shell midden  type (SM)

2,633

3L5

2

0

191
ll.h

2,175

17

18

368

529
1,262

113

113

27,l22 87.b

26,081 8L.  1

5,526 17.8

lb,260 l46.0

5,525 17.8

Ire2 1.6

259 0.0

29 0.1

a09 2.6

809 2.6

232 0.7

232 0.7

1,2h7

1,207

33
7

8.6

1.1

0.6

0.5

7.0

0.1

0.1
1.2

1.7
Ii.1

0.h

0.L

Ii.0

3.9
0.1

TOTAL 31,0@
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Figure 38. Beach morning-glory (Convolvu’Lus  soldaneila),



CHAF'TERV

'THE VASCULAR PLANT FLORA

Two hundred and ninety-one species of vascular plants representing

:J ,total  of 61 famj.l~ies  were collected in the West Coast Trail phase of

Pacific Rim National Park'. Of these, 55 are new to Pacific Rim Park as

a whole; in other words, they have not been found in either of the other

two phases. Forty-four species have been introduced into North America

while seven have escaped from flower or vegetable gardens. The garden

escapees are not naturalized species and most, if not all, will be grad-

ually eliminated by competition from native species. Many of the

j~ntroduced  species, however, are well-adapted weeds and wilS  continue to

fl01ris11, especial1.y  .in  disturbed areas.

The g.ymnosperms  contribute most heavily to the total biomass of the

envi.ronment ns thi?  domj.nants of the forested areas; western hemlock and

western redcedar,  respectively, are the most abundant of the forest trees.

Shrubs are a conspicuous element of most communities. The ericaceous

species are the most abundant, and the commonest among these are salal,

Vaccinium spp. (blueberries and huckleberries), false azalea, bog laurel

and Labrador tea. Salmonberry  is the only abundant non-ericaceous shrub.

Herb vegetation is often relatively sparse in the forested areas due to the

density of the tree canopy, so that shade-tolerant species such as false

lily-of-the-valley, deer fern and sword fern are the most frequent.

while  the commonest and most widespread plants provide an overall

impression of the vegetation and are the most practical for use in charac-

terizing cormnunity types, it is the less widely distributed species with

1 During the vegetation survey, only uninhabited areas were studied; the
lighthouse reserves and the few remaining inhabited parts of Whyak and
CLo-oose  were not examined.
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Figure 39. Lady fern (Athyrium  filix-femina)  on the bank of
the Klanawa  River.
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specialized habitat requirements which contribute variety and reflect

subtle variation in the environment. The rarest of the species normalLy

have exacting habitat requirements and are indicative of specific environ-

mental conditions; for this reason, they are often the most interesting of

the plants. For example, among the h8  species classified as ‘Irare”  is a

t:roup of subalpine plants which would not normalLy  be expected near sea

I.eve  1. These incLude Epilobium  alpinum (alpine wilLowherb),  Grhiza

purpurea (purplish sweet cicely)  and Valeriana  sitchensis. Their occurrence

seems to coincide with the existence of extreme environmental conditions

(severe exposure; thin, rocky soil) which, in effect, duplicates the sub-

alpine environment to which the plants are adapted. In general, most of

the rarer species are herbs, since it is the herbs which contribute the

greatest number of species to the Park’s flora. The grass famiLy,  alone,

has 37 members.

With 291 species, the Phase III flora is intermediate in flora diver-

sity between Long Beach and the Broken Group Islands - .thi.s  can probably

be explained by the degree of ha’bitat  diversity. Long Beach, due to i~ts

larger area and history of human disturbance, has the greatest habitat

variety of the three Phases and, therefore, supports the most varied flora

(338 species ). The Broken Group Islands phase has the Least diverse flora

(231 species) apparently due to Limited area1  extent, Lack of human influence

and Less diverse environmental conditions. Of the 55  species restricted to

Phase III, most are found on a variety of riverine  habitats and disturbed

sites . The total  vascuLar  fLoora  for all. three phases of the Park now

stands at 441 species. A schematic diagram showing the distribution of

species among the three Phases is presented in Figure 40.
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For the sake of continuity, the annotated species list follows the

same format as that, employed in the reports on Phase:;  I SIG  II. The

common names, abundance, distribution and habitat proforences for each

species are given in the brief accompanying paragraph, aLong  with points

of special interest. The parenthetical notation following the annotation

refers to the vegetation types in which the species most commonly occurs;

the complete names of these types are given in the descriptions of the

vegetation types and in Table 3. The descriptions of vegetation types

should be referred to for more information on habitat, controlling environ-

mental influences and associated species.

Nomenclature follows Hitchcock & s (~‘Z5-~969),  except where noted.

Introduced species are designated with an apostrophe (I),  species new to

the total Pacific Rim  flora are marked with an asterisk (*), and ornamental

species are Listed separately at the end of the chapter.
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FLORA  OF THE WEST  COAST  TRAIL

(PHASE  III, PACIFIC  RIM NATIONAL  PARK)

Those  species  not previously  found in Phases  I or II are marked  with

an asterisk  (la). A total  of 291 species  were  collected,  5s  of which  were

new to the total  floral  inventory  for the Park.

DIVISION  LYCOPODIOPIZTA

Lycopodiaceae

Lycopodium  clavatum  L.
Lycopodium  inundatum  L.

Selaginellaceae

Selaainella  wallacei  Hieron

DIVISION  EQUXXTOPHYTA

Equisetaceae

Equisetum  arvense  L.
Equisetum  hyemale  L.
Equisetum  palustre  L.
Equisetum  telmateia  Ehrh.

DIVISION  POLYPODIOPHYTA

Polypodiaceae

Adiantum  pedatum  L.
Asplenium  trichomanes  L.
Athyrium  fiyix-femina  (L.) Roth
Blechnum  ant With.
Dryopterisaustriaca  (Jacq.)  Woynar
Polypodium  glycyrrhiza  D. C. Eaton
PoLvpodium  scouleri  Hook. & Grev.
Po'Lystichum  munitum  (KauLf.)  Presl
Pteridium  aquilinum  (L.)  Kuhn

DIVISION  SPERMATOPHYI'A

CLASS  GYMXOSPERMAE

Taxaceae

Taxus  brevifolia  Nutt.---
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Cupressaceae

Thu:ja plicata Dorm.

Pinaceae

Abies amabilis  (Dougl.)  Forbes
Picea sitchensis (Bong.) Carr.
Pinus contorta  Dough.  ex I&d. var. contorta
Pinus  monticola  Dougl.  ex D. Don
Tsrlga  heterophylla (Raf.) Sarg.

CLASS ANGIGSPEBMAE

MONOCOTYLEDONS

Juncaginaceae

* Triglochin concinnum Davy var. concinnum
Triglochin maritimum L.

Potamogetonaceae

Potamogeton epihydrus Haf.
Potamogeton gramineus  L.
Potamogeton natans L.

Zosteraceae

Phyllospadix  spp. (probabLy  both scouleri Hook and torreyiwats.)
Zostera marina L.

Juncaceae

Juncus
Juncus
Juncus
Juncus

Q Juncus

* Juncus
Luzula
Luzula

balticus  Willd.
bufonius  L.
effusus L.
ensifolius  Wikst.
falcatus E. Meyer
Lesueurii Boland.
supiniformis Engelm.
tenuis Willd.
campestris (L.) DC.
parviflora (Ehrh.)  DE

Cyperaceae

isv.

Carex  lanticularis Michx.
Carex livida  (Wahl.) Willd.
G lyrqbyei  Hornem.
Carex macrocephala  Willd,  e.x Spreng.

Q Carex mertensii  Prescott ex Bong.
G obnupta  L. H. Bailey
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Cyperaceae,  Cont'd.

nica W. Boott. in Wats.Carex  phyvlloma
Carex pLurifLora  HuLt6n
G rostrata Stokes ex With.
Gerexsit-,chensis Prescott in Bong.
DulichG; arundinaceum (L.) Britt.
Eleocharis  palustris  (L.) R. & S.
Eriophorum o stachion  L.

'+VahLBhynchospora  aLba L.
Scirpus ameriZ&s  Pers.
Scirpus cernuus  Vahl
Scirpus cespitosus  L.
Scirpus microcarpus  PresL

Q Scirpus validus  Vahl

Gramineae

# Aaropyron repent (L.) Beauv.
Aarostis  aequivalis  (R-in.)  Trin.
ligrostis alba L.
Agrostis  Data Trin.
Agrostis  tenuis  Sibth.
Aira praecox  L.
Antkoxanthum odoratum L.

* Bromus erectus  Huds.

‘)

Bromus mollis  L.Bromus mollis  L.
# Bromus pacificus Shear# Bromus pacificus  qh-nn

Brooms  sitchenBrooms  sitchensis Trin.
Bromus vulgari (Hook.)  wearBromus bw(Hook.) Shear
Calamagrostis crassigLumis  Thurb.Calamagrostis crassigLumis  Thurb.

* Calamagrostis inexpansa Gray (hybrid with C. crassinlumis  ?* CaLamagrostis  inexpansa Gray (hybrid with C. crassinlumis  ?
calamagrostis  nutkaensis (Presl) Steud.calamagrostis  nutkaensis (Presl) Steud.
Dactylis  glomerata  L.Dactylis  er.+- T
Danthonia caliDanthonia californica  Boland.
DeschanqssiEDeschanqssia  cespitosa (L.) Beauv.
Deschampsia $Deschampsia  elongata  (Hook.) Morn-0  ex Benth.

++ Deschampsia ho* Deschampsia  hoLciformis  Presl (Hitchcock lumps this with 2"
nia+irhlic:  .s;Distichlis spicata (L.) Greene
Elymus  rrlaucus  Buckl.
Esymus hirsutus  Presl
Elymus  mollis  Trin. in Spreng.

it Festuca mit Festuca megaLura  Nutt.
Festuca  rFestuca rubra L.
Festuca gFestuca subulata Trin. in Bong.
Holcus  &Holcus  lanatus L.
Hordeum bHordeurn brachyantherum Nevski
T.oLium~Lolium perenne  L.

3+ Melic"  ^..I++ Melica subulata  (Griseb.) Scribn.
*Fziz* Panicum pacificurn Hitch. & Chase (Hitchcock lumps this with

cespitosa)

g- occidentale)
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Gramineae,  Cont'd.

Phleum  praiense  L.
PO:\  macrantha  Vasey- -
Pod pratensis L.

* Gcinellia  pumila  (Vasey) Hitch.
Trisetum cernuum IFin.

Lysichitum  americanum  HuLt6n  & St. John

Allium  cernuum  Roth in Roemer
Erythronium  revolutum  Smith
Maianthemum dilatatum  (Wood.) Nels. & Macbr.
Streptopus  amplexifolius  (L.)  DC
Tofieldia  glutinosa  (Michx.) Pers.
Trillium ovatum  Pursh- -

Iridaceae

Sisyrinchium  angustifolium  Mill.
Sisyrinchium californicum (Ker-Gawl.)  Dryand.

Orchidaceae

Habenaria dilatata  (Pursh) Hook.
Habenaria hmerborea  (L.) R. Br. in Ait.
Habenaria saccata Greene

DICOTYLEDONS

Sa1i.x  hookeriana Barratt in Hook.
Salix  scouleriana  Barratt in Hook. (2.  sitchensis Sanson  in Bong. is

probably present)

Myricaceae

Myrica  gale L.

netulaceae

Alnus  rubra Bong.- -

llrticaceae

Urtica  dioica L.- -



Loranthaceae

Arceuthobium camwlopodum  EngelmLm,

Polygonaceae

* PoLygonurn  aviculare  L.
wonum  paronychia  Cham. & SchLecht.

* PoLygonum  persioaria  L.
Rumex  acetoseLLa  L.
Rumex  crispus  L.
liumsx  obtusifolius L.

Chenopodiaceae

Atriplex  patula  L.
Chenopodium sp. (probably aLbum  L., but no inflorescence  was present)
SaLicornia  virginica  L. -

Nyctaginaceae

Abronia Latifolia  Eschsch.

Portulacaceae

Montia  arvifoli~a (Mot.) Greene
Montia  Zs[L.  ) Howell

Caryophyllaceae

Cerastium  viscosum  L.
Honkenya  peploides  (L.) Ehrh.
Sagina  crassicaulis  Wats.
Sagina procumbens  L.

++ Spergularia  canadensis (Pers.)  Cr. Don
Spergularia  Z3TF(T7  J. & C. PresL
SteLLaria  crispacham.  & Schlecht.

1c

Nymphaceae

Brasenia schreberi GmeL.
Nuphar polysepalum  Engelm.

Ranunculaceae

Aquilegia  formosa  Fisoh.  in
Coptis  asplenifolia  Salisb.
RanuncuLus  flatmnula L.
Ranunculus  repens  L.
Ranunculus  uncinatus D. Bon
Trautvettaria  caroliniensis

D C .

(Wal.t  .,) Vail
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Cruciferae  (Brassicaceae)

Arabis  glabra (L.) Bernh.

Cakile edentula  (Bigel.)  Hook.
Cardamine breweri Wats. var. orbicularis (Greene) Detl.
Cardamine  occidentalis (Wats.) Howell
Sisymbrium officinale  (L.) Stop.

Droseraceae

Drosera angLica  Buds.
Drosara  rotundifolia  L.

Crassulaceae

Sedum sp. (most Likely oreganum Nutt., but could be spathulifolium Hook.;
no flowers)

Saxifragaceae

Boykinia elata  (Nutt.)  Greene
Heuchera Gntha Dougl. ex LindL.
TeLlima prandiflora  (Pursh) Dougl.
TiarelLa  Laciniata Hook.
Tiarella  trifoliata L.

# ToLmiea  mm(Pursh)  T. & G.

Grossulariaceae

Ribos  bracteosum Dougl.  BX Rook.
Ribes divaricatum DougL.

* R.ibes  lacustre  (Per-s.)  Poir.

Rosaceae

ze

Amelanchier alnifolia  Nutt.
Aruncus sylvestsr  Kostel.
Fraparia  chiloensis  (L.) Duchesne
Geum maorophyllum WiLLd.
xdiscus discolor (Pursh) Maxim.
Physooarpus  capitatus  (Pursh) Kunt
Potentilla paoifica Howell

* Potentilla palustris  (L.) Stop.
PotentiLLe viLLosa  Pall. ex  Pursh
m fusca Raf.
Rosa nutkana  Presl

* Rubus idaeus L.
Rubus Laoiniatus ~WilLd.
Rubus Leucodermis Dougl.  ex T. & G
Rnbus parviflorus  Nutt.

.



~osaceae,  Cont'd.

s Rubus pedatus  ,J. E. 3Cth
iTZ&Z procerus  Muell.
Kubus speotabilis  Pursh
Rubus ursinus Cham. & Schlecht.
Sanguisorba  officinalis L.
Spiraea  douglasii Hook.

Leguminosae  (Fabaceae)

Cytisus scoparius (L.) Link
Lathyrus  japonicus  Willd.

+ Lathyrus  palustris  L.
Trifolium dubid Sibth
Trifolium repens L.
Trifolium wormsk.ioidii  Lehm.
-gigantea  Hook.Vicia

Callitrichaceae

Callitriche  heterophylla Pursh ax Darby
Q Callitriche stsgnalis  Stop. (vegetative evidence only)

E~rnpetraceae

Enpetrum nigrum L.

Aceraceae

Acer macrophyllum Pursh

Bhamnaceae

Rhamnus  purshiana DC.

Hypericaceae

hypericum anagalloides  G. & S.

Violaceae

viola  glabella  Nutt. in T. & C.
Viola paLustris  L.

Onagraceae

* Epilobium aipinum L.
$iLobium angustifolium L.

* Epilcbium glandu~osum Lehm.
spilobiumwatsonll  Barbey in Brew. .&Wats.
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IImbelliferae  (Apiaceae)

* 3 genuflexa  Nutt. in T. & G. (vegd  atAngelic
Angelic cii lucida  L.
Coniose--..-..  ,.~~~+lim,m nacificum (Wats.) Coult. &Rose
Glehnia  leiocarpa Mathias
Heracleum lanaturn
Lilaeopsis  occide .----_  - ---
Cenanthe  sarmentosa PreSl  ex DC.
flsmorhiza Chile-='=  n fi "iL”L.2  IL.  u a..

?+ Osmorhiza  purpu c(Coult.  & Rose) Suksd.

Cornaceae

corms  stolonifera  Michx.
Cornus unalaschkensis Ledeb.

Ericaceae

Arctostaphylos uva-ursi (L.)- -
Gaultheria  shal~lon Pursh.
Hypopitys 2notropaCranta
Kalmia  polifolia  Wang.

andicum Oeder
- ~~
Ledum groenl
Menziesia fe
P.yrola  UI

9 Pyrola  51
!

&uginea  Smith
riiflora  L.
aounda  L.

Iaccinium  alaskaense  Howell
Vacoinium ovalifolium Smith
Vaccinium ovatumPursh
Vaccinium oxycocous L.
Vaccinium parvif
Vaccinium s

:olium Smith
.tis-idaeaL .

Spreng,

in Rees

Primulaceae

Dodecatheon jeffreyi  van Houtte
Trientalis arctica  Fisch.  ex Hook.

Plumhaginaceae

Armeria  maritima  (luiill)  Willd.

Gentianaceae

Gentiana  douglasiana  Bong.
Gentiana  sceptrm  Griseb. in Hook.

Menyanthaceae

ive only)

Menyanthes  trifoliata  L.
Nephrophylldium crista-@.&  (Menzies)  Gilg.
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Convolvulaceae

CO~VOLVULUS  soLdanella  L.

Labiatae (Lamiaceae)

x Glecoma hederacea L.
Mentha  arvensis L.
Prunella  vuLgari  L.

* Stachys coolyae  Heller
Stachys mexicana  Benth.

Scrophulariaceae

CastilLe.ja miniata Dougl.  ex Hook.
Digitalis purpurea  L.
Mimulus  guttatus  DC.
Scrophularia californica  Cham. & Schlecht.
Veronica americana Schwein. ex Benth.

* Veronica arvensis L.
* Veronica scutelLata  L.

Orobanchaceae

Boschniakia hookeri Walpers

Lentibulariaceae

* Utricularia  vulgaris  L.
Pinguicula  vulgar-is  L.

PLantaginaceae

Plantago  lanoeolata  L.
Plantago  macrooarpa  Cham. & Schlecht.
Plantago  major L.
Plantago  maritima  L.

Rubiaceae

Galium aparine  L.
Barium triflorum Michx.

Caprifoliaceae

Linnaea borealis L.
Ionicera  involucrata  (Rich.) Banks ex Spreng.
Sambuous  racemOsa  L.
Symphoricarpos  albus (L.) Blake
Viburnum edule  (Mickx.)  Raf.



V:i~ierianaceac

Valeriana  sitchensis  ilorle.

Caqxinulaceae

Lobelia dortmanna  L.

Achilles  millefolium  L.Achilles  millefcl  illm 1.
iimbrosia  chamiss-..-,iimbrosia  chamissonis (Less.) Greene\----., "IWt3‘lt:
Anaphalis mawaritacea  (L,) B. & H.Anaphalis marParitac;a_!Lj)TB.  & H.
Apargidiuy  bq'"  I 0 nApargidium  boreale  (Bong.) T. Rr G.

?t Arctium ,I--.."  z* Arctium m&ml)  Bernh.
++ Arnica al,wL-nLCC++ Arnica azicaulis  Nutt.

Artemesia  sukadrArtemesia  suksdorfij. Xper
Aster &Aster subspicatus  Nees
Dellis  perennis  L.DelliSperen
Chrysanthemu:Chrysanthemum leucanthemum  L.

* Cirsium (# Cirsium edule  Nutt.
Cirsium iCirsium are  (Savi) Airy-Shaw

* Crespis c-~?-* Crespis capillaris  (L.) Wallr.
Ilieracium aT---Ilieracium albi~florum  Hook.
liypochaerixliypochaeris radicata  L.
Lactuca mura~iF?KJ  Fresen.Lactuca mural

* Potasites  fr:1c rotasites  frigidus  (L.) Fries
$6 Prenanthes 216 Prenanthes alata  (Ilook.)  D. Dietr.

Senecio SylvaticuS  L.Senecio sylV~uLvuy  -.
Solidago  canadensis L.Solidago  canadensis L.
Son&us ,?sner  (T..‘l  HillSonchus  aspermHilL
Tanacetu,. uvTanacetum douglasii  DC.

It Tanacetum 3+c Tanacetum vulgare  L.
'Taraxacum of'i'araxacum  offi~cinale Weber

ORNAMENTALS

Found growing as garden escapes or around abandoned buildings. Inhabited

areas were not sampled.

3~ Arrhenatherum  elatius  (L.) Presl (Gramineae)
K Hedera helix L.aliaceae)
# 77izizzcallis  sp. L. (Liliaceae)
H Hesperis  Sp. L. (Cruciferae)
# Hydrangea macrophylla  Ser. (Saxifragaceae)

Ilex aquifolium  L. (Aquifoliaceac)
it iG$er  sp. L. (Papaveraceae)
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11.1  VISION  LYCOPODIOPlIn'A  - CLUBMOSSES  AND SPIKFS"IO:;S!::~

T,YCUPOIlIXXAE:  - CI,IIBMOSS  FAMILY

( R u n n i n g  clubmoss)Lycopodium  clavatum  L.

Sparse in the park and restricted to dry, well-drained areas. Most

abundant on Cape Beale,  where it forms spreading mats in the Logged areas,

and along trailsides. Interior rock outcrops and the drier portions of

pine bog forests are other typical habitats. (L,  TpPc, PC).

bcopodium  inundatum  L. (Bog clubmoss)

Rare; found on& on raised hummocks in pine bog forests and sphagnum

bogs, where perennial herbs predominate. Most common in Cul1ite  Bog and

the pine bog forest between Walbran  and Logan Creeks. (PC,  SpLg).

SELAGIXELLACFAE  - SPIKEMOSS FAMILY

Selaginella  wallacei  Hieron (WaLLace's  spikemoss)

Rarely found; in loose mats on exposed rocky outcrops, where it grows

with various mosses in crevices filled with dry soiS  and organic debris.

Rocky headlands near the Port Renfrew trailhead  showed the most extensive

growths. (FrPm).

IIIVISION E%.UISETOPHYTA  - HORSETAIX

EQUISETACEAF  - HORSETAIL FAMILY

Equisetum arvense  L. (Common horsetail)

Common; and growing in a variety of habitat types, mostly near

stream or on seepage sites. Seen in the moister beach herb communities,
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along  streambanks, and in open areas of muskeg  forests. (Em, PsTh, Tp).

Equisetum hyemale  I).( S c o u r i n g  r u s h )

Less common than Equisetum arvense, and growing in drier habitats.

Found in and behind the driftwood zone on Keeha Beach, and scattered

along other sandy beaches for the Length of the Trail. (Ed.

Equisetum palustre  L. (Marsh horsetail)

Extremely  rare; found onLy  in gravel along the Klanawa  River banks,

where it was very scattered. (PsTh.)

Gouisetum  telmateia  Ehrh. (Giant horsetail)

The most common horsetail  in the area; growing in the same range of

habitats as Equisetum arvense, but reaching up to four feet in height.

'There is an extensj~ve stand on either side of the boardwalk about a mile

from the Cape Beale  Lighthouse. (Em, PsTh, Tp).

DIVIXON  POLYPODIOPHYTA  - FERNS

POLY'PODIACEAE  - COMMON FERN FAMILY

Adiantum pedatum  L.(Northern maidenhair fern)

Scarce; but predictable on sheltered seepage cliffs, on steep stream-

banks in moi~st  forests, and on protected faces of rocky outcrops. Fairly

common for the first four miles along the Pachena  Bay end of the Trail,

where it grows on the steep inland side of the Trail with Aruncus

Sylvester and Tolmiea  menziesii. (FrPm, PsTh, TpTh).
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Asplenium  trichomanes L. (Maidenhair spleenwort)

Rare; found only on sheltered cliff faces at the Port Renfrew  end

of the Trail, where it grows with Adiantumpedatum. Asplenium viride

Huds.  may also be present, but was not encountered. (Em).

Athyrium filix-femina (L.) Roth (Lady fern)

Widespread in mature spruce and cedar-hemlock forests, and along

streambanks. Generally indicative of cool, moist conditions.

(PsGsPa,  PsRsPm, PsTh).

Blechnum  spicant  (L.) With. (Deer fern)

The most widespread and abundant of the ferns. Although most common

in moist coniferous forests situated on marine terraces or till, it is

also found in logged and disturbt!d areas, on exposed rocky outcrops, and

in i~nterior  scrubby forests. (ThBs, TpTh, Tp, ThPs, TpPc).

Dryopteris  austriacn  (Jacq.)  Woynar (Spiny wood fern)

Scattered; growing in the moister climax forests, especially where

amabilis  fir is abundant. Primarily rooted in the mossy substrate cover-

ing decaying logs. (PsRsPm, ThPs, TpTh).

Polgpodium  glycyrrhiza  D.C. Eaton (Licorice fern)

A common fern, epiphytic  on trees or growing on moss-covered rocks.

May grow epiphytically  at considerable heights, and thus remain incon-

spicuous from ground level. Found in most forest types, and on rocky

headlands in the spruce-salal  fringe. Part of the p-  vul,qare  complex.

(ThBs, TpTh, PsGsPa,  PsRsPm, PsGsMd).
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PoLVpodium  scouleri  Hook. Pr Grev. (Leathery  eolyeody)

Scattered  but predictable  aLong  the immediate  coast, where  it

grows on cliff  faces  or epiphytically  on sitka  spruce.  Usually  in

sheltered  habitat,  but it may aLso grow  in exposed  conditions,  where

it is subject  to the effects  of ocean  spray. (FrPm, GsLi, PsGsMd).

Polystichum  munitum  (Kaulf.)  Presl (Sword fern)

Common  in spruce  and spruce-hemlock  forests,  where  it may dominate

the herb  layer; favors  mist,  protected  areas, and can thus  be found

under  deadfall  in Logged  or disturbed  areas. (PsRsPm, ThPs, PsTh).

Pteridium  aquilinum  (L.) Kuhn  (Bracken)

The mst co-n  fern in dry or exposed  areas, such as rocky  head-

Lands, coastal  shrub  fringes,and  Logged  or disturbed  regions.

(GsLi, ArGs, L, D).

DIVISION  SPERMATOPHYTA  - SEFD  PLANTS

CLASS GYMNOSPERMAE  - CONIFERS

TAXACEAE  - YEW  FAMILY

Taxus  brevifolia  Nutt. (Western  yew)

Sporadic  occurrence  in muskeg  forests,  where  it forms part of the

tall  shrub layer; also found in a very  different  envirorm!ent as a

comonent  of the shrub  zone on exposed  rocky  outcrops,  in which  case it

nxhjbits  a stunted, windswept  growth  form. Never  abundant.  (Tp,  GsLi).



CWRESSACEAE - CYPRFSS  FAMILY

w plicata  Donn. (Western red cedar)

Abundant; as a codominant with hemlock, it forms the nkxt  widespread

forest type in the region. Moist inland marine terraces support the

majority of the cedar, and maximum growth is seen in these areas.

Scrubbier growth forms are seen under less ideaL  conditions on exposed

rocky outcrops, interior rock outcrops, and in muskeg and bog forests.

(TpTh, Tp, PC, TpThGs,  TpPc).

PINACEXE  - PINE FAMILY

Abies  amabilis  (Dougl.) Forbes (Amabilis  fir, Pacific siLver  fir)

Common as a codominant with hemlock in mature hemlock forests, and

as a component of spruce-hemlock riverine forests, A highly shade

tol~erant  species which grows on interior deep soil zones or marine

terraces, but never on the immediate coast. (ThBs, PsTh, ThPs).

Picea  sitchensis (Bong.) Carr. (Sitka spruce)

,Abundant; dominates the immediate coastline, where the effects of

wind and ocean spray shape it into a Krummholz-like  forest; mxe erect

form is assumed as distance from the ocean increases. Spruce is also

found in conjunction with hemlock on inland sites which feature enriched

organic soils, such as marine terraces and watercourse floodplains.

(PsGsMd,  PsGsPa,  PsRsPm,  ThPs, PsTh).

Pinus  contorta  Dougl. ex Loud var. contorta  (Lodgepole  pine, shore pine)

Scattered; occurs in muskeg  forests, dominates the pine bog communi-

ties, and is also common on interior rock outcrops. In all  of these
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habjtats  the species exhibits a stunted, round-crowned form typical

of tshe  variety contorta. (PC, '&PC, Tp).

p'lnus  monticola  Dougl.  ex D. Don (Western white pine)

Scarce in the area, and occurring in u v:iriety  of habitat and community

types. Most often found on medium to well-drained regosols,  and most

common on Cape Beale.  (TpPc, TpThGs, Tp).

w heterophylla (Raf.) Sarg. (Western hemlock)

The most abundant tree species in the area; dominates the coastal

forest as a whole in conjunction with red cedar, and also occurs as a

codominant with spruce on floodplains and some marine terraces. HemLock

is found on a variety of site types, being excluded only from the most

extreme in term+ of dryness, exposure, or waterlogging; it is also the

pr~imary tree succession species on Logged areas in the park.

(RIBS, TpTh, PsTh, ThPs, TpThGs).

CLASS ANGIQSPERKAE - FMWERINGPUNTS

MONOCOTYLEDONS

JUNCAGINACEAE - ARROW-GRASS FAMILY

)c Trinlochin concinnum Davy var. concinnum (Dwarf seaside arrow-grass)

Ilare; only found at the head of Bamfield  Inlet, growing below the

high tide Line on mudflats  with Triglochin maritimum and Salicornia

virginica. Fairly common at this Location, but not encountered in any

of the ot?ler  estuaries. FLowering  May-August. (DC%).
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TrQlochin  maritimum L. (Seaside arrow-grass)

Common in .tlle  lower mudflat  zones of salt marshes and estuaries,

but not seen otherwise. (DcSv).

POTAMOGETONACEAE -PONDWEEDFAMILY

Potamogeton eoihydrus  F&f. (Pondweed)

Fairly common in Xiohha  Lake on Cape Beale,  where it is found with

B r a s e n i a ,Nuphar, and the other Potamoaeton species, but not coLlected

otherwise. This species is distinguished by the air chambers which Sine

either side of the midnerve  on the submersed leaves and form a broad

median stripe. (Np).

Potamogeton gramineus L. (Pondweed)

Found in Kichha Lake and the Tsusiat River, but Less abundant in

Kichha Lake than the other Potamogeton species. Lacks the median stripe

on the submersed Leaves that characterizes g. epihydrus. (NP).

Potamogeton natans L. (Common pondweed)

Common in the deeper waters of Kichha Lake, and in the small lake

beside the trail to Brown's Cove, on the Nitinat  Narrows. Also seen in

the open bodies of water in a few of the larger sphagnum bogs, where it

commonly occurs with Nuphar and Brasenia. (NP).
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Phyllospadix scouleri Hook. (Surfgrass)
Phyllospadix torreyi Wats.

The genus is abundant as an intertidal plant and also grows in many

of the deeper tide pools. It often forms dense mats with Macrocystis

on exposed beaches when it is washed ashore as flotsam. The lack of

flowers or fruit on any of the collected specimens made identification

to species impossible, but both p. scouleri and 2. torreyi would be

within range in this area,

Zostera marina L. (Eel-grass)

An abundant subtidal  plant found off sheltered rooky  shores and in

prrxtected inlets, where it forms dense beds. The Leaves are usually

wider than those of Phyllospadix, and it is less common as flotsam.

JUNCACEAE  - RUSHFAMILY

Juncus balticus  Willd. (Baltic rush)

Relatively comon along the immediate coast on moist shingle beaches,

on seepage runnels  in sandy beaches, and in estuarine  areas, where it

grows in the fresh water son8 with other rushes. (Em, D&v).

Juncus bufonius L. (Toad rush)

Scattered; found on muddy, sparsely-vegetated lakeshores, in the

fresh water zone of small estuaries, and along the Trail itself where

standing water tends to accumulate. The only annual rush species in the

Park. (Np, DcSv).
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Juncus effusus L. (Common rush)

The most common rush in the park, frequently  growing aLong  the side

of the Trail. It is also very abundant around Kichha Lake, where it acts

as a primary colonizer of the sphagnum mats around the margin of the Lake,

stabilizing them so that other herbs and woody dicots  may eventually

invade to produce pine bogs. Usually  present in Logged areas as well.

Both var. compactus Lejeune  & Court, and var. pacificus Fern. & Wieg.

appear to be present, compactus dominating in the Logged areas.

(NP,  PC,  L).

( D a g g e r - l e a v e d  r u s h )Juncus  ensifolius  Wikst.

Fairly common  on seepage sites along the immediata  coast, especially

where streams drain into the ocean, as at Keeha Beach on Cape Beale.

Inland occurrence is limited to moist roadside ditches near Pachena Bay,

and those sphagnum bogs which are fairly close to the coast.

(Em, DcSv,  SP&).

Juncus falcatus E. Meyer (Sickle-Leaved rush)

Common, and found over the same range of habitats as J. ensifolius,

with which .i.t frequently grows. Fresh water seepage si,.tes along the

coast, and pools of water accumulated on sheltered rocky outcrops are

the areas of most frequent occurrence. (DcSv,  FrPm).

* Juncus Lesueurii  Boland.  (Salt Rush)

Present in most salt marshes on the immediate coast, and also

occasionaLLy  found in the Elymus  herb community where subsurface
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moi.stnre  is present. The two most extensive stands are in the salt

marsh on Keeha Beach, and on the upper tidal flats near Squeaking Beach,

FLowering  June-July. (D&v,  Em).

Juncus supiniformi~s  Engelm. (Hn.ir-Leaved rush)

Scarce; found around the shore of Xichha Lake, growing on sphagnum

in some of the pine bogs, and in Cullite  Bog. Most of the CuLlite  Bog

specimens exhibited the growth of buLbLets  from the flowering heads.

Also  known as J. orepanus  Wats,, a species not recognized by Hitchcock,

& 3 (1969). (NP,  SpLe, PC).

it Juncus  tenuis  WiLld. (Slender rush)

Scarce; found only in the salt marsh on Keeha Beach, and at the mouths

O f ' the two creeks between Cribb's  Point and Carmanah Creek. At all  of

these locations it was fairly common. Flowering June-August. (D&v,  PsTh).

Luzula  campestris  (L.) DC (Common Woodrush)

Scarce; found in mist,  sheltered areas, such as at the base of seepage

cL~iffs,  where it may be found growing with Adiantum pedatum. Seems to be

more common around the lighthouses, appearing almost like an introduced

species. (PsTh, Tp'l'h).

Luzula  parviflora  (Ehrh.) Desv. (Woodrush)

Rare; collected at the base of sheltered rock faces on the coast at

TopaLtas  Bay. (FrPm).
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Cnrex  Lenticularis Michx.- -

Rare; found on the flooded bank of the KLanawa  River, and in one wet

lakeshore community on Kichha Lake. (NP, PsTh).

Carex  Livida (WahL.)  Willd. (Livid sedge)

Sporadic occurrence in sphagnum bogs and around the margin of

Kichha Lake; appears to be most common in the bog situated between

Walbran and Logan Creeks. (Np, SpLg).

Carex Lynabyee  Hornem.(Lyngbye's  s e d g e )

A very common species, dominating the Lower estuarine  areas, where

i~t grows just above the Distichlis  and Salicornia  mudflats,  usually in

dense stands. It also grows on stabilized tidal flats at Topaltas  Bay,

an(-i is scattered along the coastal herb communities where seepage sites

occur. (DcSv, Em, FrPm).

Cnrex  macrocephala WilLd.  ex  Spreng. (Mace-headed sedge)

Conrmon;  but restricted to sand dunes, dry, sandy beaches and blowout

areas, where i~t forms the vanguard of the vegetative community. A dis-

tinctive sedge with extensive, creeping rhizomes. (Em, D).

3~ Carex mertensii  Prescott ex  Bong. (Mertens'  sedge)

Rare; found onLy  on the banks of Walbran  and Logan Creeks, &rowing

in moist gravel. Flowering May-July. (PsTh).

Carex  obnupta L.H. Bailey (Slough Sedge)

The most common sedge in the park. Abundant in the estuaries above

~the  standing water level; in sphagnum bogs and pine bog forests; at
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seopsge  sites in open  forest  types, and along the Trail where water

tends to accumulate. (D&v,  PC, SpLg).

Carex phyllomanica  W. Boott in Wats. (Coastal stellate  sedge)

Scattered occurrence in pine bog forests and as a pioneer species

stabilizing the sphagnum mats around the margin of Kichha,Lake,  A

member of the difficult 5. stellulata  complex. (PC,  Me,  NP).

Carex pluriflora  Hultt'en

Scarce. This attractive, delicate sedge is limited in occurrence to

pine bog forests, where it grows rooted in the sphagnum mat, and to river

estuaries, (notably the Cheewhat  River estuary). (PC, DcSv).

Carex rostrata Stokes ex  With. (Beaked sedge)

Rare; found only  ,in the pine bog situated between Walbran  and Logan

Creeks, and very scattered at this location. Growing on wet, exposed

mud with C. obnupta.( P C ) .

Carex sitchensis  Prescott in Bong. (Sitka sedge)

Scarce; encountered on the stabilized sphagnum mats  around Kichha

Lake, in pine bog forests, and occasionally in sphagnum bogs. A color-

ful, distinctive sedge. (PC, SpLg, Np).

Dulichium  arundinaceum (L.) Britt. (Dulicheum)

Rare: discovered onLy  near the southeast shore of Kichha Lake,

where it was growing in shallow water with Scirpus validus. (NP).
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Eleocharis  palustris  (L.) R. & S. (Spike rush)

Rare; found only on the wet sandy beach at Cri~~bb's  Point,  growing

with Scirpus americanus well below the m beach herb community,

whore both were exposed to salt spray and inundation during storms.

(Em).

Eriophorum polystachion  L. (Cotton grass)

Rare; only seen in Cullite  Bog, where it is fairly common and con-

spicuous in late summer due to the cottony tufts of the perianth

bristles. (Np).

Rhynohospora  aLba (L.) Vahl (Beak-rush)

Very abundant in sphagnum bogs; otherwi~se extremely rare. (SpQ).

( T h r e e - s q u a r e )Scirpus americanus Pers.

Found only OR the beach below Cribb's  Point, where it was growing in

large dense patches on the wet sand well  beLow  the Elymus  herb community,

and also in pools of brackish water trapped on the tidal flats. (Em).

Scirpus cernuus  Vahl  (Low club-rush)

Common at Bamfield  Inlet, where it grows in dense clumps in the mud

flats just, above  the Triglochin zone; otherwise seen only at Brown's

Cove, growing along a fresh water rivulet draining into Nitinat Lake.

(IICSV).

Scirpus cespitosus L.( T u f t e d  c l u b - r u s h )

Fairly common in all the sphagnum bogs, around the margin of Kichha

Lake, and on wet, muddy portions of the Trail. (NP,  SpLg).
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Scirpus microcarpus  Presl( S m a l l - f r u i t e d  buil.nsh)

Rare;  found only on the flooded bank of .the  Klanawa  liivor,  growing

on submerged, silty sand. (PsTh).

* Scirpus validus  Vahl  (American great bulrush)

Growing abundantly around the margin of Kichha Lake, serving as the

forerunner for the sphagnum mats which are advancing out into the lake

and ultimately resulting in the formation of pine bog forests. This

species is difficult to discern from S. acutus Mull.  ex  Bigel., which is

more robust and has Larger spikelets. The colonial growth form of the

Kichha Lake bulrush uas  more similar to that of 5.  acutus, but all the

specimens collected were S.  validus; further collacti.ng might reveal the

presence  of boGh  species. Floweriq;  June-Angus,t. (Np).

GIUMINEAE  (POACEAE)  - GRASS  FAMILY

Ii: &ropnon  repens (L.) Beauv.  (Quack grass)

Found only at the head of Bamfield  Inlet, growing in a salt marsh

situation with Elymus  mollis  above the sedge zone. Very tall, robust

specimens. Flowering June-August. (DC%)

Agrostis aequivalis  (Trin.) Trin.

Rare; found only on an exposed bedrock outcrop on the southeast

shore of Kichha Lake, growing in thin, moist organic debris with

Carex  obnupta and Anthoxanthum  odoratum. (TP).
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Agrostis  & L. (Redtop)

Scattered; growing rather abundantly in the salt marsh  at the

Cheewhat  River, but otherwise found onLy  on seepage sites near the

coastal shrub fringe (Michigan Creek), or on the occasional rocb

headland (Flat Rocks). Most specimens were var. paLustris  (Huds.) Pers.

(DCSV, Em, FrPm).

Agrostis exarata  Trin. (Spike bentgrass)

Scarce; found around the margin of Kxhha  Lake, and on seepage

sites runnels  behind the driftwood zone in shaded areas near Michigan

Creek. (NP,  Em).

1 Agrostis tenuis  Sibth.  (Colonial bentgrass)

Found as a domestic escape near the Pachena Point Lighthouse, where

it is apparently used as a lawn grass. CD).

Aira  praecox  L.( L i t t l e  h a i r g r a s s )

Fairly common in crevices on rocky headlands, in the dry transition

zone on sandy south-facing beaches, and in blowouts. UsualLy  growing

with xerophytic  mosses and Lichens. (FrPm, D).

f Anthoxanthum odoratum L. (Sweet vernalgrass)

Rare; found only on an exposed bedrock outcrop on the east shore of

Kichha Lake, growing in moist organic debris with Juncus effusus  and

Holcus  Lanatus. (TP).

I# Bromus  erectus  Huds.-.-

Very rare; found  only  twice on the moist rock shelf near Owen Point,

growing with Mimulus  guttatus. This species is a rather uncommon

European introducti,on. Flowering June-Ju&. (FrPm).
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1 Bromus mollis  L. (Soft cheat)

Rather rare; found only in a disturbed area at the head of Pachena

Bay (an old campsite), and growing in moist crevices in the headland

at Flat Rocks. (D, FrPm).

K Bromus pacificus Shear (Pacific brome  grass)

Rare; found onLy  at the head of Pachena Bay, growing in open  are33

sf the shrub fringe, or in the disturbed campground area. On moist,

shaded sites; reaches a height of five feet. Flowering May-JuLy.

(ArGs, D).

Bromus sitchensis Trin. (Brome grass)

Found only at Keeha Beach, where it was growing in the beach transi-

tion zone in an open, sandy area just in front of the shrub fringe.

This is a much drier habitat type than that of any of the other brome

grasses. (Em).

1 Bromus vuLgaris  (Hook.) Shear

Scarce; found in disturbed areas, such as the Pachena Bay campground;

around the margins of shell middens; and in a few apparentLy  undisturbed

regions, such as the banks of the KLanawa  River. (D, SM, PsTh).

Calamagrostis  crassiglumis Thurb. (Thurber's reedgrass)

This rarely  collected coastal grass was found in two locations in

the study area: there is a fairly extensive stand in the SIMLL  marsh

on Keeha Beach; and the odd specimen occurs on the wet, graveLLy  banks

of the Klanawa  River. Also discovered in Phase II of the park (Bell and

Harcombe, L973), the rarity of this species may be partLy  due to the scarcity

of collections from inaccessible areas of Vancouver Island. (PsTh, DcSv).
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iC Calrtmap;i-ost  i.s inexpansa Gray (Narrow-spiked reedgrass)

A single specimen! collected from the banks of the Klanawa River,

seemed to be intermediate between C. crassiglumis and C. inexpansa

in ligule and inflorescence characteris t ics . It is most probabLy  an

anomalous specimen of C.  crassiglumis, since C.  inexpansa would be

outside its range here, but further collecting is necessary to determine

if indeed C. inexpansa or a hybrid type does exist in the area. (PsTh).

Calamagrostis  nutkaensis (Presl)  Steud.  (Pacif ic  reedgrass)

Common in the upper estuarine areas with Deschampsia  cespitosa,

and in muskeg and pine bog forests, especially around Kichha Lake.

Also seen occasionally in the moister beach herb communities and rocky

headlands.  (DC%,  P C ,  Em).

1 Dactylis glomerata L.  (Orchard  grass)

Rare; found only in the Pachena Bay campground and on shell middens

a t  Whyak - dis turbed,  well-drained soi ls . (D,  SW.

Danthonia californica Boland. (California oatgrass)

Rare; collected on a shell midden at Whyak, in a moist, sheltered

area. Growing with introduced species such as Phleum  pratense,  and

Holcus  Lanatus. (SM).

DeschamDsia  cespi tosa  (L. )  Beauv. (Tufted hairgrass)

Abundant in the middle and upper estuarine zones; also common in

pine bog forests, and often found in pockets of deeper soil on rocky

headlands, and along the Trail at Pachena Point. Probably the most

abundant  grass  in the area.  (DcSv, P C ,  FrPm).
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Deschampsia  elonga.ta  ( H o o k .  ) Monro  ex Benth. (Slender hairgrass)

Rare; found on the moist, gravelly bank of the Klanawa River, and

:in the Pachena  Bay campground. (PsTh, D ) .

* Deschampsia holciformis  Presl

Rare; collected on an exposed rocky headland at TopaLtas Bay, growing

on stabilized soil in crevices in the rock. Hitchcock et al (1969) lumps- -

th~iis  species with 0. cespitosa,  but there seems to be sufficient differ-

ence here on the basis of the Longer spikelets and more compact inflor-

escence  to warrant recognition as a separate species. Hubbard makes the

di~fferentiation  in his “Handbook of the Grasses of British Columbia”,

(1969).  (FrPm).

Distichlis  spicata (L.) Greene (Saltgrass)

Abundant in the lower estuarine Bones, where it forms pure, dense

stands at and below the tide line. (DCSV).

ELmus pLaucus  Buckl.(BLue  wiLd  r y e )

Very rare; found only on the north shore of the Cordon River, grow-

ing on a moist gravel bar with numerous weed species. (PsTh).

ELmus hirsutus Presl  (Wild rye)

Rare ; in moist, open areas of mature hemlock forests, and along the

banks of the Klanawa River. (ThBs, PsTh).

E_lymus  mollis  T r i n .  i n  Spreng.- - (Beach rye, Dune grass)

An abundant and conspicuous element of the beach herb community.

Grows in and behind the driftwood zone, and into the shrub transition
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zone. Most abundant on dry, sandy south and southwest-facing beaches,

where it acts as a stabilizing element, allowing the growth of various

&her  herbs. (Em).

ie Festuca me~alura  Nutt. (Western six-weeks fescue)

Rare; seen only at the Pachena Bay end of the Trail, in the catnp-

ground and along the roadside. Growing in reLativeLy  dry, well-drained

arf?aS. Differs from E.  pros  in its ciliate Lemmas. Flowering April-

June. (D).

Festuca m L. (Red fescue)

Common on the rocky headlands, growing in small pockets of organic

debris or silt.y  soil. Also regularly found in the estuaries, in the

middle zones. (FYF'm,  DcSv).

Festuca subulata  Trin. in Bong. (Bearded fescue)

Very rare; found only on a moist seepage cliff on the coast near

the Klanawa  River. Growing with Adiantum pedatum. (FrPm).

1 IIoLcus  lanatus  L. (Velvet grass)

Commonly occurring on disturbed areas and sheLL  middens;  and

occasionally in estuaries and the beach transition zone. USlXil~

growing on weLl-drained  soils of Low organic content. (D, SM, D&v,  ArGs).

Hordeum  brachyantherum Nevski (Meadow barley)

Fairly common in estuarine  situations and salt marshes (except for

BamfieLd  InLet), in disturbed areas around abandoned buildings, and

sporadically found on exposed rocky headlands and shell middens.

(DcSv, D, SM, FrPm).
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1 Lolium  pesenne  L. (Perennial ryegrass)

Very rare; found only  at the Pachena Bay campground, growing in an

open, abandoned campsite on moist, well-drained soil. CD).

* Mclica  subulata  (Griseb.) Scribn. (Alaska oniongrass)

Very rare; discovered only on the north shore of Pachena Bay, grow-

ing behind the driftwood zone at the base of the shrub fringe in moist,

shaded soil. The enlarged, bulbous base of the culm  provides this

plant with its common name. (ArGs).

K Panicum  pacificum Hitch. & Chase (Pacific panicum)

Scarce; growing on dry, south-facing rocky headlands between the

Tsusiat  River and ,the  Nitinat Narrows, rooted in silty soils in the

rock crevices. Differentiated from;. occidentaLe  Scribn. (with which

i.t is lumped by Hitchcock et al (1969)) by strongly pubescent blades- -

and long hairy glues.  (FrPm).

' Phleum  pratense  L. (Timothy)

Rare; growing on the shell middens  at Whyak, and around the old

lineman's cabin at Topaltas  Bay. In fairly dry, well-drained soils.

CD, SM).

Poa macrantha  Vasey (Seashore bluegrass)-

Uncommon; found on dry sandy beaches below and in the driftwood zone,

and in sand blowouts on Keeha Beach and at CLo-oose. Grows with Carex

macrocephala.  and other xerophytic herbs. (Em,  D).
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( m pratensis L. (Kentucky bluegrass)

Commonly found in all  disturbed areas, on shell middens,  and around

abandoned or inhabited buiLdings. In a wide variety of habitats and

soil types, but most abundant under moist, open conditions. (D, SM).

* Puccinellia  pumila  (Vasey) A.S. Hitch. (Alkali-grass)

Very common at the head of Bamfield  Inlet, where it grows in dense

stands with Distichlis spicata  in the Low mudflat  zone. p.  nuttalliana

(SchuLt.)  A.S. Hitch. and g.  nutkaensis (PresL)  Fern. and Weatherby  are

very similar in appearance and habitat, and may aiso  be present, but

were not collected. (DcSv).

Trisetum  cernuum  Trin. (Nodding trisetum)

Rare; found behind the driftwood zone at the edge of the shrub fringe

in moist, shaded soil on the north shore of Pachena Bay. ALSO  growing

in sheltered rock crevices on the rocky headlands at the same Location.

(Em, FrPm).

AP&XAE  - ABUM  FAMILY

Qsichitum  americanurn  HuLtgn  & St. John (Skunk cabbage)

Common wherever standing fresh water accumulates: in muskeg  forests,

pine bog forests, sphagnum bogs, and along streambanks; aLways  in wet,

mucky soil. Appears to be a stapLe  item in the diet of black bears; on

Cape Beale, most of the plants seen had been dug up by bears attempting to

expose the fleshy rootstalks  and underground stems. A rather strong

leek-like flavour,  but paLatable  as a seasoning when boiled.

(TP,  PC, SpLg, Np, PsTh).
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ALLium  cernuum  Roth ,i.n  Roemer  ('Nodding onion)- -

Sparse; fajrly  predj.ctable  on exposed rocky hoadinnds  and stacks,

and on dry, sandy beaches, where it grows in and behind the driftwood

zone. Also noted on the raised estuarine  terrace on the north shore

of the Gordon River. (FrPm, Em).

Erythronium  revoLutum  Smith (Pink Easter Lily, Fawn Lily)

Locally  abundant in the riverine  forest aLong  the KLanawa  River, but

otherwise not seen. This community is well inland from the Trail, which

follows the beach at this point, so the plants are in little danger of

being wiped out by passing hikers. (PsTh).

Maianthemum  dilatatum  (Wood.) Nels. & Macbr. (False Ljly-of-the-valley)

A very common species, and the most prominent trailside  wild flower.

Massed along the trail allowance, especially near the Pachena Bay end of

the Trail; also found in all  moist but fairly open forests, in the Sitka

spruce fringe, along streamsides, on the edges of the shrub fringe and

shell middens, and in disturbed areas. Occurring in a wide range of

habitats and soiL  types, but not flowering in the most extreme of these.

(ThBs, TpTh, Tp,  PO, PsTh, FrPm, GsLi, Em, Arcs,  ThPs, D, SM, TpPc).

Streptopus amplexifolius  (L.) DC. (Twisted stalk)

Very scattered, but common along the trailside for the first five

miles of the Trail from Pachena Bay. Otherwise scattered in moist, shady

openings in the cedar-hemlock and spruce-hemlock forests, and along

streambanks. Most noticeable in August when the bright red berries have

deveLoped.  (TpTh, ThPs, PsTh).
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TofieLdia  glutinosa  (Michx.)  Pers. (False asphodel)

Sparse  except  in most sphagnum  bogs, or damp, Low-Lying  areas  where

mats  of sphagnum  have  developed; rooted  directly  in the sphagnum. ALSO

occasionally  found in Adiantum  communities  on moist seepage  cliffs.

(:~+4:  ) .

it Trillium  ovatum  Pursh  (Western  trillium,  Wake-robin)

Rare;  found  onLy  in a shady, mossy  streambank  community  near the

mouth  of the Klanawa  River,  where  it was fairly  common. Since  it

blooms  early  in the year  (March-May),  when  there  are very  few hikers,

and is inconspicuous  once the showy  flowers  have  disappeared,  there  is

very  little  danger  that this attractive  plant will  be eliminated  with

increasing  use of the Trail. (PsTh).

IRIIJACEAE - IRIS FAMILY

Sisyrinchium  angustifolium  Mill. (Blue-eyed  grass)

Rare; found  only  occasionally  on stabilized  areas  of rocky  head-

Lands , growing  in soil  or organic  debris  trapped  in crevices  in the

rock. Most commonLy  seen  around  the shoreline  of Pachena  Bay, especia

at  Seven  Mile  Beach,  a spectacular  area rareLy  visited  due to its

inaccessibility.  (FrPm).

LlY

Sisyrinchium  californicum  (Ker-GawL.)  Dryand. (Yellow-eyed  grass)

Occurring  on rocky  headlands  with  5. angustifolium,  but more wide-

spread. Conrmon  around  Pachena  and TopaLtas  Bays, and also along certain

parts  of the rock  shelf  between  Camper  Bay and Owen  Point. This species

preserves  rather  poorly  when  dried. (FrPm).
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The absence of Listera  caurina Piper, and &.  cordata (L.) R. Br. here

:J~S  surprising. Since both species are co-n  elements of the coastal

cedar-hemlock forest, it is felt that they are probably  present, but

were missed by chance during this study.

* Habenaria dilatata (Pursh) Hook. (Boreal bog orchid)

Rare; found only in the pine bog forest between Logan and Walbran

Creeks, and in Cullite  Bog. Grows on exposed mud, rather than rooted

in the sphagnum. All specimens collected were var. leuoostachys

(Lindl.) Ames. Flowering June-September. (PC, SpIg).

+ Habenaria hyperborea  (L.) R. Br. in Ait. (Green-fLowered  bog orchid)

Very rare; found only on a moist, mossy bank of the Tsusiat River,

about one-quarter of a mile inland. The densely many-flowered spike

and more robust size of this orchid make it easy to distinguish from

the more common II.  saccata. Flowering June-August. (PsTh).

Habenaria saccata Greene (Slender bog orchid)

The mst common of the orchids; found in muskeg  forests, pine bog

forests, sphagnum bog, and along moist, boggy parts of the Trail.

Never abundant, however. (Tp, PC, SpIg).

DICOTYLEDONS

SALICACEAE - WILLOW FAMILY

This survey was conducted well  after the time the willow species had

flowered and dispersed their fruit, so it was almost impossible to carry
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out,  any valid identifj.cations. Dr. C. Beil  of the University of

Bl,il;-ish  Columbia examined the vegetative specimens, however, and was

able to isolate the following two species:

Salix  hookeriana Barratt in Hook. (Hooker's willow)

Scarce; found in the shrub fringe at seepage sites, at the mouths

of the larger streams, and in the Logged areas behind Pachena Bay.

Fairly co-n  around Bamfield Inlet, as well. (AI-GS,  PsT~).

* u scouleriana  Barratt in Hook. (Scouler's  willow)

Common around Barnfield InSet,  less common  than 2.  hookeriana as a

coastal shrub. S. sitchensis Sanson  in Bong. is very similar in appear-

ance and habitat type, and is no doubt also present, as it is one of

the most  co-n  coastal willows on Vancouver Island. (ArGs, PsTh).

MYPJCACJUE - SWEET GALE  FAMILY

( S w e e t  g a l e )Myrica  gale L.

Common  around the shore of Kichha Lake on muddy soil, and abundant

on the stabilized sphagnum mats; also common in most other pine bog

forests and sphagnum bogs. On the trail  to the Cape Beale  Lighthouse, a

boardwalk passes through a pine bog forest containing dense, extensive

stands of I$rrica,  and the fragrance is quite intoxicating. (PC,  Se% NP ).
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( R e d  a l d e r )ALnus  rubra  Bong.

Common  along river and stream banks; on the immediate coast at

seepage sites ; in spruce and spruce-hemlock forests; and as a colonizer

of abandoned logging roads. A good indicator species for hikers seeking

fresh water. (PsTh, PsRsPm,  ThPs, L).

URTICACFAE  - NETTLE FAMILY

Urtioa dioica L. (Stinging nettle)

Scarce; found only  on shell middens, and around abandoned Indian

settLements;  on mist, rich, often calcareous soils. Most abundant

at Whyak, on the Nitinat  Narrows, and at the head of Bamfield  Inlet.

(SM,  D).

LOlZANTHACE4E  - MISTLETOE FAMILY

Arceuthobium camylopodum  Engelm.  (Dwarf mistletoe)

A fairly common parasite on Tsuga  heterophy1La;  inconspicuous due to

its small size, aerial  growth, and orange-brown color.

POLYGONACEAE - BUCKWHEAT FAMILY

++ Polygonurn  aviculare  L. (Common  knotweed)

Rare; found only in the lower estuarine zones of the Cheewhat River,

growing just above the high tide Line with Salicornia  and Atriplex.

This species is closely  related to p.  fowLeri  Robins., which would be

the expected species in such a littoral habitat; the flower color, and

lack of exsertion  of the achenes indicate it is p.  aviculare,  however.

(DcSv)
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Polygonurn  paronyohia  Cham. & Schlecht. (Black  knotweed)

Sparse; found in the driftwood zone on dry, sandy beaches (Kaeha

Beach, Clo-oose), and in sand blowouts. (Em).

I?+ Poly~onum  persicaria  L. (Lady's  thumb)

Very rare; found only at Whyak,  on the Nitinat Narrows, where it was

growing on the shingle beach, just above the high tide Line, with Rumex

crispus. On the Lower margin of a shell midden. (SM).

1 m acetosella  L. (Sheep sorrel, Sour weed)

A comroon  weed in disturbed areas and around abandoned buildings.

IJsually  on well-drained, sandy soils, although seen in a variety of soil

types.  (D).

1 m crispus  L. (Curly-leaved dock)

Scarce; found in dry, well-drained soils around abandoned buildings,

and occasionally on the margins of shell middens. Most common  l&yak.

(D,  SM).

1 Rumex  obtusifolius L. (Broad-Leaved dock, Bitter dock)

Extremely rare; a single plant found growing on a shell midden  at

Whyak,  in a dry, exposed area. Growing with g. crispus.  (SM).

CHENOPODIACEAE  - CrOOSETOOT FAMILY

Atriplex  patula  L.( S p e a r s c a l e )

Sparse; frequently found in the mid and lower estuarine  areas, where

it may be submersed at high tide, and seen occasionally on the more

sheltered, moist beaches (Pachena Bay), and on shingle beaches. Highly

variable in Leaf size and shape. (DcSv, Em).
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Chenopodium  sp.  L. (Goosefoot)

Very rare; ~Iound  only in the lower mudflat  ZOIWS  of the Cheewhat

estuary, with AtripSex  and Salicornia. None of the specimens had

inflorescences,  but the general physiognomy seemed closest to that of

C. album L. (D&v).

Salicornia virginica  L. (Glasswort, Saltwort)

Very abundant in the lower mudflat  zones of mst  estuaries, where

it  is frequently inundated by the tide; other than this, it is only

seen occasionally on protected coastal mudflats  and shingle  beaches.

(DCSV).

NYCTAGINACEAE - FOUli  O'CLOCK FAMILY

Abronia Satifolia  Eschsch. (Yellow sand verbena)

Uncommon; seen only behind the driftwood zone in dry, sandy beaches

(Keeha Beach, Clo-oose), and in sand blowouts and artificial clearings

on the beaches. Growing in open areas of sparse vegetation. (Em,  D).

PORTULACACEAE  - PURSLANEFAMILY

Montia  parvifolia  (Mot.)  Greene

Sparse; predictable on rroist  seepage cliffs with Adiantnm pedatum,

on streamside moss-covered rocks, and very occasionally found on moist

rocky headlands. Often grows vegetatively only, proliferating by

stolons and shedding vegetative buds; this condition is most often seen

on rocky headlands, where the central basal rosette of leaves and creep-

ing stolons give the appearance of Sedum. (FrPm, PsTh).
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Montia sibirica (L.) Howell  (Western spring beauty)

Relatively common: found in mist  trailside  communities, especially

near Pachena Bay; on moss-covered rocks along most stream banks; in

shaded ravines; and in spruce-salmonberry-swordfern sites. Varies wi~deLy

i..u  s ike, attaining maximum growth on enriched, moist soils in ravines.

(PsTh, PsRsPm).

CARYOPHYLUCEAE  - PINK FAMILY

Cerastium viscosum  L. (Sticky chickweed, Mouse-ear chickweed)

Rare; found only in the Pachena Bay campground on a dry, sandy

roadway. Very stunted, prostrate growth form. 0).

Honkenxa  ooploides  (L.) Ehrh. (Honkenya)

A common nLomenl.  of the foreshore and driftwood zone on roost  of the

coastal beaches. Most common  on mist  sand and gravel beaches, but also

seen on very dry, exposed areas. An anomalous, prostrate and straggling

growth form was seen at Bamfield  Inlet, the only occurrence in a non-

beach habitat. (Em).

Sagina  crassicaulis  Wats.(Pearlwort)

Rare; growing occasionally on sheltered seepage cliffs with Adiantum,

rooted in moss and organic debris. Most co-n  on the northern shore of

Pachena Bay. (FrPm).
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1 Saeina  procumbens  L. (Pearlwort)

Scarce; found on gravel bars on the Gordon River, and occasionally

on sandy pockets in the drier rocb  headlands. UsuaLLy  growing with

weed species such as IiVpoohaeris. (FrPm, II).

Q SDergularia  canadensis (Pers.)  G. Don (Sand spurry)

Rare; found on the mudflats  at the Nitinat Narrows just above the

SaLicornia  zone. It is cornnon  at this location, forming dense mats.

(DCSV)  *

1 Spergularia  rubra  (L.) J. & C. Presl  (Sand spurry)

ExtremeLy  rare; found on the sandy shoreline of the south bank of

the Gordon River, at the takeoff point for the trail. Much more common

on the Indian Reserve. (D).

Stellaria  crispa  Cham. & Schlecht. (Crisped starwort)

Very scarce; found in the moist, sheltered shrub fringe at Topaitas

Bay, and along the trailside near Whyak,  again in a moist, sheltered

area. (Arcs, D).

NYMPHACEAE  - WATER LILY FAMILY

9 Brasenia schreberi Gmel. (Water shieLd)

Common in open water on Kichha Lake an3 the small Lake near Brown's

Cove; also commonly seen in the Larger open bodies of water in sphagnum

bogs. Usually with Nuphar. FLowering  July-September, but the flowers

very inconspicuous. (NP).
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( Y e l l o w  p o n d  L i l y )Nnpllar  J’OigSc?pahm  l!:r?geLm.

Common on Kichha Lake, the lake near Brown's Cove, and in open

bodies of water in sphagnum bogs. Grows in shallow, warm water, rooted

in the organic Lake bottom muck. (NP).

RANUNCULACEAE  - BUI'TERCUP FAMILY

Aquilegia  formosa  Fisch.  in DC. (Columbine)

Sparse; found growing on sheltered, moist rocky headlands in soil

accumulated in crevices in the rocks. Most common behind the stacks on

the cl.i~ffs  just past the rock archway at Kerha Beach, but also occurring

sporadically down the remainder of the coast. (FrPm).

( G o l d t h r e a d )Coutis  asplenifolia  Salisb.

Common in sphagnum bogs, pine bog forests, and other areas where

sphagnum mats have accumulated. C.  trifoliata  (L,) SaLisb.  may also be

present, but was not discovered. (PC,  Se&).

Ranunculus  flammula  L. (Small  creeping buttercup)

Sparse; found in wet mud around the margin of Kichha Lake, on the banks

of Walbran  Creek, and growing aquatically in the Tsusiat River. The small,

bright yeLLow  blossoms are very noticeable. (Np, PsTh).

1 Ranunculus  repens  L. (Creeping buttercup)

Scattered; found in many moist, disturbed areas around abandoned build-

ings, and on the trailside near the Pachena Point and Carmanah  Lighthouses.

0).
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Iianuncr~lns  uncinatus  D. Don

Fairly common; occurs j.n  most  moist, disturbed araas;  it1 Ihe shrub

fri.nge  on protected beaches; on shell middens,  and around abandoned

buildings. (D, ArGs,'SM).

Trautvettaria caroliniensis  (Walt.) Vail (False bugbane)

Scattered through the moist riverine forest along the Klanawa  River,

both on the gravelly banks and in the rich, moist soil of the floodplain

terrace. Also rarely found along the banks of the Tsusiat River. (PsTh).

CRIJCIFERAE (BRASSICACEAE)  - MUSTARD  FAMILY

1 Arab-is gLabra  (L.) Bernh.  (Tower mustard)

Rare; found behind the driftwood zone in dry, sandy areas at the base

of the shrub fringe. Most common on Keeha  Beach. (Em).

I Brassica campestris L. (Common mustard)

Very rare; seen only on the gravel beach below the shell middens  at

Whyak,  ou the Nit&at  Narrows. @Ml.

I*  Brassica juncea  (L.) Coss. (Indian mustard)

Extremely rare; a single plant was found growing on a stabilized slope

in a spruce forest one-half mile north of the Klanawa River. This was a

very difficult specimen: it lacks flowers, and the cauline  Leaves are

entirely Lyrate-pinnatifid; however it seems closest to B_. Juncea,  and is

definitely a Brassica. (PsRsPm).
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' CakiLe  edentnla  (Bigel.)  Hook. (Sea-rocket)

Sparsely occurring in the foreshore and driftwood zones of sandy

beaches, with Honkenya. Most abundant at the head of Pachena Bay, where

i~t grows well in front of the driftwood zone on the tidal fLats. (Ed.

::-  Cardamine breweri  Wats. (Brewer's bitter cress)

Rare; found occasionaLLy  on seepage cliffs and in moist ravines under

ALnus  rubra.- - Specuens  collected were var. orbicuLaris  (Greene) Detl.

Flowering April-July. (FrPm, PsTh).

Cardamine occidentalis (Wars.) Howell  (Bitter cress)

Rare; found onLy  growing as an aquatic in the Tsusiat River, where it

was common with PotamReton  spp. As an aquatic, it adopts a trailing

growth form, root~ing  at the nodes. (PsTh).

144 Sisymbrium  officinale  (L.) Stop. (Hedge mustard)

Very rare; seen only on the dry sand beach at CLo-oose, growing in

and behind the driftwood zone with Epilobium  anpustifolium.  Native to

Europe; flowering April-August. CD).

DROSERACEAE  -SL'NDEWFAMI.LY

Drosera anglica  Huds.( L o n g - L e a v e d  sundew)

Sparoe;  found onLy  in the pine bog forest on the trail to the Cape

kale  Kghthouse, about a half mile from the lighthouse itself. Growing

fairLy  commonly in the sphagnum with 2.  rotundifolia. (PC).
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Ih:;ora  rotund.ifol.ia  L.- - (Hound-leaved sundow)

Abundant in al.1  pine bog forests and sphagnum bogs,  and any areas

whore sphagnum mats have grown. (PC, SpLg).

c PASS  ULACEAE - STONECROP FAMILY

Sedum  sp. L. (Stonecrop)

Rare; found on a few rocky headlands on the coast between Tsusiat

Falls and Nitinat Narrows; usually in dense mats where it does occur.

Only vegetative specimens were seen, so it was impossible to identify

this pl.ant  to species. It is most likely S.  cregenum  Nutt., but

c(2,  spathulifolium  Book. is not ruled out; the leaves were reddish-tinged,

a charactor~istic  of the latter species, but this may have been due to the

effects of salt spray. (FrPm).

SAXIFBAGACEAE  - SAXIFRAGE  FAMILY

Boykinia elata  (Nutt.)  Greene

Relatively common; occurring in moist shady habitats, such as stream-

banks, ravines, seepage cliffs, seepage sites in cedar-hemlock forests,

and roadside ditches. Common  along the Trail at the Pachena  Bay end.

(TpTh, PsTh, FrPm).

Heuchera  micrantha  Dough.  ex Lindl. (Alumroot)

Rare; found only growing in silty soil accumulated in crevices on the

more sheltered side of the stacks and rocky headlands at the Cape Beale

Lighthouse. Indicative of fairly extensive soil accumulation,  since the

long, thick taproots  require a rather deep substrate. (FrPm).
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SAXIFRAGACEAE,  Cont'd.

TelLima  grandiflora  (Pursh)  Dougl. (Fringe cups)

Sparse; common along the trail allowances for the first four miles

of the Trail from Pachena Bay, where it grows in sandy-organic soils fin

rnr~  i~st, shaded conditions. Also occasional along the banks of the Klanawa

Kiver, Carmanah  Creek, and the Tsusiat River. (D, I'sTh).

'I'iarella  Laciniata Hook. (False mitrewort)

Scattered; found with 2.  trifoliata  on streambanks, on moist,

sheltered sections of the trail allowances, and in open sections of the

cedar-hemlock forest. (PsTh, TpTh).

'Piarella trifoliata L. (Lace flower)

Much more common than T_, Laciniata, occurring: ill ttie same rarqe 01

li:lb  i~t,at,s  plus i,n  hemlock and spruce-heml.ock  l'oves-t:;.  Auot,llar  commou

t~.il~si~de  wildflower. (ThBs, TpTh, PsIZsi'm,  'Clii's,  P::'lX).

++ Tolmiea  menziesii  (Pursh) T. & G. (Youth-on-age)

Rather rare; seen onLy  occasionally as a member of the trailside

community in moist, shady areas, and by the side of the logging road

leading in to Pachena Bay. The flowers are bristly in appearance due

to the Long, filiform  petals. The common name is due to the fact that

new Leaves deveLop  from the bases of the mature Leaves during mid and

late summer. Flowering May-July. (TpTh, D).



GRGSSUL4RIACEAE  - CURRANT AND GOOSEBERRY FAMILY

Ribes  bracteosum Dougl.  ex Hook. (Stink currant)

Sparse; but a characteristic plant of moist ravines, intermittent

creeks, streambanks, and shady, forested cliffs dropping from the marine

terraces to the beaches. The odor of this plant is quite obvious, and

its presence is often detected by smell alone. (PsTh, PsRsPm).

w divaricatum Dougl.  (Common gooseberry)

An infrequent element of the shrub fringe on some exposed beaches and

rocky  headlands. There are dense, virtually impenetrable thickets of this

species on the rock outcrops forming the eastern border of Keeha Beach.

Like Rosa nutkana, it ins limited to the shrub fringe, and does not grow

in the closed forest. (G&i,  Arcs).

+i m lacustre (Pers.) Poir. (Prickly currant)

ExtremeLy  rare; onLy  found in the shrub fringe on Keeha Beach, grow-

ing amongst II. divaricatum. There is  some possibility that this specimen

is onLy  an anomalous form of 5.  divaricatum, as no fruit were present to

confirm the identification; it is extremely bristly between the Large

nodaL  spines, however, and the Leaf shape seems closest to that of

2. lacustre. Flowering May-June. (ArGs).

ROSACEAE  - ROSE FAMILY

Amelanchier  alnifolia  Nutt. (Saskatoon  berry, June berry)

Rare; found on the rocky headLands  near the Port Renfrew  trailhead.

Grows on exposed rock in front of the shrub zone, in pockets of moss and

dry soil in rock crevices. With salal, Lonicera,  mosses, SelaRineLLa.

(FrPm).



RGSACEAE,  Cant ‘d.

Aruncus Sylvester Kostel. (Goatsbeard)

Scattered; grows along roadsides in mo'ist  ditches, on seepage cliffs

w:ith  Adiantum, around the shore of Kichha Lake, and al~ong  the moist

trailside around Pachena Bay. Also occasionally seen in open sites in

spruce-hemlock forests. (D,  FrPm, PsRsPm,  PsTh).

Fragaria  chiloensis  (L.) Duchesne  (Beach strawberry)

Common;  grows on stacks and rocky headlands, in and behind the drift-

wood zone on sandy beaches, in sand blowouts, and rarely in estuaries.

(FrPm, Em, D, DcSv).

GRum  macrophylvllum  Willd. (Large-leaved yellow avens)

Scattered; grows on mcist  road and trailsides, .in sheltered disturbed

areas (Pachena Bay campground, around abandoned buildings), and in the

shrub fringe at Pachena Bay. Looks very much Like a buttercup, but is

more robust than any of the Ranunculus  species in the park. (D, ArGs).

Uolodiscus  discolor (Pursh) Maxim. (Ocean spray)

Fairly rare; seen growing in the shrub fringe at Thrasher Cove, and

growing occasionally along the trailside in exposed, rocky areas between

Port Renfrew  and Thrasher Cove. In well-drained, rather exposed areas.

(ArGs, D).

Physocarpus capitatus  (Pursh) Kuntze  (Pacific ninebark)

Rare; grows in the shrub fringe at Pachena Bay, and in the tall shrub

community around the Shantymen's  Camp at the head of the Trail.

Also in the shrub fringe at Thrasher Cove. (AFGS ) .



ROSACEAE, Cont'd.

Potentilla pacifica  Howell (Pacific silverweed)

FairLy  common;  found in the middle estuarine regions, on some of the

Imister  roob  headlands, and occasionally on the margin of the shrub

fringe on sheltered beaches. Quite comwn  around Bamfield  Inlet, and on

the shell middens  at Whyak.  (FrPm, ArGs, DC%,  SM).

* Potentilla palustris  (L.) Soop. (Marsh oinquefoil)

Rare; found in stabilized sphagnum mats around the margin of Kichha

Lake, and also on a rock outcropping on the southeast shore of the Lake.

Decumbent, and sometimes growing aquatically. A very striking PotentiLLa,

with deep purple blossoms. Also known as Comarum  palustre  L. (SpIg, Np).

Potentilla villosa  Pall. ex Pursh (Woolly cinquefoil)

Common on the immediate coast on stacks and sheltered rocky headlands,

growing in crevices in the rock with PLantago  maritima. (FrPm).

PyrUs  fusca Raf. (Pacific crab apple)

Very 00-n;  found in the taLL  shrub and suppressed tree Layers of

ravines and seepage sites in cedar-hemlock forests, in muskeg  forests,

aLong  streambanks, around lake margins, on interior rock outcrops, and in

windswept shrub thickets on stabiLized  rocky headlands. ALSO  fairly

co-n  on shell middens  and disturbed sites. In a wide variety of soil

types, but exhibiting best growth on moist,organio  soils.

(TpTh, Tp, GsLi, TpPo, PsTh, D, SM).
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RCSACEAE,  Cont'd.

Rosa nutkana PresL (Nootka rose)

Abundant in the shrub fringe, both on beaches and rocky headlands;

also very common on shell  middens,  in Logged areas, and in scrubby spruce-

salal  forests; occasional in the shrub fringe of the upper estuarine zone.

TJsually  on well-drained soils. (A&e,  GsLi, L, SM, D&v).

* Rubus idaeus L. (Raspberry)

Very rare; found only on the sheLL  midden at Whyak, where it may have

been planted for use as a domestic fruit species. This is the species

from which maw horticuitural raspberries were developed, (SM)

I Rubus  laciniatus Willd. (hrergreen  blackberry)

Extremely rare; or&y seen along the roadside in the Port Renfrew

Indian Reserve. It is very common on the Logging roads just outside of

the park boundaries in the sams area. CD).

Rubus  Leucodermis  Dougl. ex T. & G. (Black raspberry)

Very rare; only found growing against the side of an abandoned build-

ing at Brown's  Cove, on the Nitinat Narrows, and on the shell midden  at

Whyak. In both these areas, it was probably introduced as a domestic

fruit species. (D, SM).

Rubus  oarviflorus  Nutt. (Thimbleberry)

Scattered; found in moist shrub fringes on beaches and headlands, in

spruce-salal  forests, on streambanks, in Logged areas, and the shrub

fringe of estuaries. Usually abundant on shell middens,  where it may

form dense stands. On moist soils. (ArGs, GsLi, PsGsPa, PsGsMd,  PsTh,

D, SM).
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ROSACEAE,  Cont ‘d ,

* Rubus  pedatue  J.E. Smith (Strawberry dwarf bramble)

Extremely rare; found only  in the sphagnum bog three-quarters of a

mile northwest of the Klanawa River mouth, growing rooted in the

sphagnum with Drosera  and Vaooinium oxycooous, None of the plants

observed had flowered or produced fruit in the ourrent  year, and showed

very limited stolen  growth. (SpIg).

1 Rubus  prooerus Muell.  (Himalayan blackberry)

Rare; found occasionally on Cape Beale  in dry,  logged areas, and at

Clo-oose, by an abandoned cabin in the old townsite. In dry, well-

drained soils. An Old World species which has become widespread, and

often a serious pest, in muoh of western North America. (D, L).

Rubus  speotabilis  Pursh (Salmonberry)

An abundant shrub in all forest types but muekeg,  pine bogs, and the

shrub fringe on rocky headlands. Forms dense, impenetrable thickets

along much of the Trail, and is common  in ‘Logged areas, and disturbed

regions. Best growth and fruit production is exhibited in moist areas,

with enriched soils, but it is abundant in many dry sites as well.

Rubus  ursinus  Cham. & Schlecht. (Trailing blackberry)

Rare; found in a logged area on the trail from Bamfield to Topaltas

Bay, in dry, gravelly, well-drained soil. This species is common out-

side the park in Bamfield townsite and on the Port Renfrew Indian

Reserve. (L).



ROSACEAE,  Cont'd.

Sanguisorba  officinalis L. (Burnet)

Common in sphagnum bogs and pine bog forests, and around the margin

of Kichha Lake on exposed mud or sphagnum mats. Most conspicuous in

August, when the burgundy-colored spikes have developed. (PC, SpIg, Np).

Spiraea  dovnLasii  Hook. (Hardhack, Douglas spiraea)

Rare; fairly common around the margin of Kiohha Lake, occasional at

the small lake on the trail to Brown's Cove, and seen along the boardwalk

to the old townsite  at Co-oose, where it grows with escaped ornamentals,

and appears to have been used as a garden shrub. (NP, D).

LEGUMINGSAE(FABACEAE)  - PEA FAMILY

1 Cytieus  scoparius  (L.) Link (Scotch broom)

Pare; present only where planted as an ornamental, or where it has

escaped from garden situations. Found along the trail from the old golf

course to the oLd townsite  clearing at Clo-oose, where it has apparently

been planted with western white pine. Also seen near the Pachena Point

Lighthouse. (D).

Lathyrus  japonicus  Willd.  (Beach pea)

A widespread and oormnon  species in the driftwood zone and in the fore-

front of the beach shrub fringe oomrmnity.  Does not extend into the

foreshore community, in front of the driftwood zone, but may grow back

into the spruce-salal forest in dry, open areas. (ArGs, PsGsPa).



LEGUMINOSAE, Cont'd.

+ Lathmus  oalustris  L. (Marsh pea)

Uncommon; found only in the middle estuary zone on the Cheewhat

River, where it was fairly common in the Deschamosia  cespitosa and Carex

lyngbyei  stands. In moist, fairly saline soil; flowering April-July.

(D&v).

1 Trifolium dubium Sibth.  (Hop clover)

Fairly oommon  in disturbed areas, such as the Pachena Bay campground,

old logging roads on Cape Beale, and around abandoned horsssteads. On

dry, gravelly soil in most cases. (L, D).

1 Trifolium reoens  L. (White clover)

Rare; found in the Pachena Bay campground and in the rook herb zone

by the head of the Trail at Port Renfrew.  Also common  in the Port Renfrew

Indian Reserve, and along the sides of the logging roads. @I.

Trifolium wormskjoldii L&m. (Spring-bank clover)

The met oommon of the clovers, and the only native species. Found

on roclq  headlands, in the beach herb zone, in the upper estuarine oom-

munities, and in disturbed areas. In sheltered, well-drained sites;

never on the most exposed of the headlands or beaches. (FrPm, Em, D, D&v).

Vicia g:iPantea Hook. (Giant vetch)

Common in the beach herb and shrub fringe communities, in the herb and

shrub zones on rocky headlands, and in the scrubby spruce-salal  forests

on marine terraces. Often co-n on shell middens,  where it is one of the

only herbs able to grow in the dense shrub stands, by virtue  of its

climbing habit. (Em, ArGs, FrPm, GsLi, PsGsPa,  SM).



CALLITRICHACEAE - WATER STARWORT  FAMILY

Callitriche heteroohylla Pursh ex Darby (Water starwort)

Sparse; found in the small lake off Keeha Beach, on mudflats  in the

riverine forest along Walbran  Creek, and rooted in the Tsusiat River.

Fruiting bodies are essential for accurate identifi.cation  within this

difficult genus; fortunately all specimens collected were in fruit, but

the wide range of leaf size and shape illustrated the extreme variability

of the species. (Np).

* Callitriche stagnalis Stop. (Water starwort)

A vegetative colony of what appeared to be this species was discovered

growing in the Tsusiat River, rooted in the organic muck. Although fruit-

ing bodies are necessary for exact identification, the matted growth form

and leaf shape, as well as the geographic range, appear to be most consis-

tent with C. stagnalis. (NP).

EMPETRACEAE  - CROWBERRYFAMILY

Empetrum  nigrum L. (Crowberry)

Fai~rly  common in muskeg forests, pine bog forests, and sphagnum bogs,

where it grows on the drier, raised hummocks. Very occasionally seen

in the windswept scrubby thickets on the stabilized portions of exposed

rocky  headlands. (Tp, PC, SpLg, FrPm).



ACERACEAE - MAPLE  FAMILY

& macroph~llum  Pursh (Broad-leaved maple)

Rare in the park; found growing on the banks of the Klanawa  River,

and vary  rareLy  at the mouths of small streams, with w. A single,

Large tree outside the old post office at Co-oose  appeared to have been

planted. (PsTh).

RHAMNACEAE - BUCKTHORN FAMILY

Rhamnus  purshiana DC. (Cascara)

Scattered; found on seepage sites and intermittent streams in cedar-

hemlock and muskegforests, and around the shores of all lakes in the

area. Also seen infrequently along the Logging roads leading to Pachena

Bay. ('Wh,  TP, NP).

HYPERICACEAE  - ST. ,JOHN'S  WDRT  FAMILY

Uypericum  anagaLLoides  C. & S. (Bog St. John's wart)

Very rare; seen only in a moi.st  patch of sphagnum by the side of the

trail leading to the Cape BeaLe  Lighthouse. Conspicuous when in bLoom

due to the unusunL  salmon-colored flowers. (SPLZ).

VIOLACEAE  - VIOLET FAMILY

This survey was caruied  out Late enough in the spring that the violet

species had already bloomed. Since many of them did not bear fruit,

apparently due to their habit of growing in e.xtremeLy shaded habitats,

ii, was in most cases not possible to make accurate identifications. The

following two speci,es  were definiteLy  present, however.



VIOLACEAE, Cont'd.

Viola Plabella  Nutt. in 'I'. & G. (Yellow vioLet)

Very scattered; found only along streambanks, especially on moss-

covered rocks or on seepage cliffs. Most common in the herb community

at Clonard  Creek, at the north end of the Trail. (Ps'rh).

Viola palustris  L. (Marsh violet)

Apparentb  rare; found onLy  on the banks of the Klanawa  River, on

moss-covered Logs and rocks.

ONAGRACEAE - EVENING PRIMROSE FAMILY

* EpiLobium  alpinum  L. (ALpine  willowherb)

Extremely rare; growing on dry, exposed rocky Ledges at the side of

the Trail, two miles out of Port Renfrew.  This is an alpine species,

normally found on taLus  slopes and mountain meadows, and not to be

expected at an altitude of two hundred feet, as in this case. It does

not seem LikeLy  that the plants were accidentally introduced, so it j~s

probable that their presence is a demonstration of the phenomenon whereby

alpine  and subalpine species are abLe  to invade Lower elevations due to

extreme  conditions, such as those which exist in coastal areas (wind,

seaspray,  etc.). Blooming May-July. (FrPm).

Epilobium  ancustifolium  L. (Fireweed)

Scattered in disturbed areas, and also on shell middens.  UsuaLLy  very

abundant in logged areas, where it dominates the herb layer and appears

to be a primary invader which persists well into the later stages of

succession. On well-drained mineral soils. (L, D).



ONAGRACEAE,  Cont ’ d.

* Epilobium elandqlosum  Lehm. (Glandular willowherb)

Uncommon; scattered along the immediate coast in the driftwood zone,

where it grows on dry, exposed beaches (Topaltas  Bay), and also on

occasional seepage cliffs. This is another subaipine  species, but it has

been rather frequently recorded in coastal conditions. BLooming  June-

August. (Em, FrPm).

Epilobium watsonii  Barbey in Brew. & Wats. (Willowherb)

Scattered; found in the same habitats as g. glandulosum,  but more

COlNllO*~. These two species are often difficult to separate visually in

the field due to the stunted growth form of some specimens of E.  watsonii

on the very exposed, dry beaches. (Em, FrPm).

UMBELLIFERAE  (APIACEAE)  - PARSLEY  FA.MII.x

+ Angelica  genuflexa  Nutt. in T. Pr G. (Kneeling angelica)

Very rare; found onLy  once growing on a moist cliff face under spruce-

hemlock forest cover, one-half mile north of the Klanawa River. The

specimen was vegetative only, but possessed the distinctive, abaxially

geniculate  rachis of the species; the Leaf shape was also that of

&.  genuflwa.  (ThPs).

AngeLica  lucida L. (Beach angelica, Sea watch)

Scattered; grows at the base of the shrub sane  in the moist, more

protected rocky headlands, occasionally in the shrub fringe of the exposed

estuaries, and rarely on sheLL  middens. On moist, well-drained regosols.

(FrPm,  Do%, SM).



UMBELLIFERAE,  Cont'd.

Conioselinum pacificum  (Wats.) CouLt.  & Rose (Hemlock parsley)

Sparse; but predictable in the driftwood zones of dry beaches; at the

base of the shrub fringe where exposed sand exists; and on roc!q  headlands

which are stabilized, but dry. Much more common than Anzelica.  On well-

drained, sandy soils. (Em, ArGs,  FrPm).

Glehnia  Leiocarpa  Mathias (Beach silvertop)

Scattered; restricted to dry, sandy beaches, or sand blowouts where

dune development has occurred. Found in the blowout on Keeha Beach, on

the sand dunes at the CheaJhat  River, and on the blowout where the old

CLo-oose  golf course was built.  The prostrate, acauLescent  growth form

is very striking. (En, D).

Heracleum  Lanatum  Michx.  (Cow parsnip)

Scattered; in the forefront of the shrub fringe on mist, sheltered

beaches; on sheltered stacks and rocky headlands, such as at the Cape

BeaSe  Lighthouse; along the banks of the Larger streams and rivers; on

shell middens,  and in the Pachena Bay campground. (tin, FrPm, PsTh, SM, D).

Lilaeopsis occidentalis Coult.  & Rose (Western Lilaeopsis)

Sparse; grows in the Lower mudflats  of most estuaries and salt marshes,

with Salicornia. Most abundant at the head of BamfieLd  Inlet. (DC%).

Oenanthe sarmsntosa PresL  ex DC (Water parsLey)

Rather co-n  in seepage sites, around Lake margins, in slow moving

streams, and in the freshwater zone of the marsh on Keeha Beach. When

rooted in water, the plant has an upright growth form, but it adopts a

prostrate form, rooting at the nodes, when growing on moist, silty soil.

(Em, Np, PsTh, DC%).



UMBELLIFERAE,  Cont'd.

Osmorhiea  chilensis  11. Pr A. (Sweet cicely)

Itare;  found in a moist ravine just off  CLonard  Creak,  and in tha

waterlogged ditches along the road in to Pachena Bay. Under alder and

amabalis  fir. (PsTh).

it Osmorhiza  purpurea  (Coult. & Rose) Suksd.  (Purplish sweet cicely)

Very rare; found only along an abandoned logging road behind Pachena

Bay, which had subsequently been invaded by u, and become a streambed.

This species is normally subalpine in distribution, and rather unusual

near sea level. It is difficult to distinguish from 0.  ohilensis, with

which it frequently hybridizes (Hitohcock & al, 1969). The specimens

col~lected were defj~nitely  0.  purpurea, according to the morphology of the

fruit, but further collecting might well reveal. hybridization; the genus

is common in water-filled ditches along Logging roads just outside the

park. (PsTh).

CORNACEXE  - DOGWOOD FAMILY

Cornus  stolonifera  Michx.  (Red osier  dog-wood)

Rare; found growing in the shrub fringe on the protected rocky head-

'lands at the Port Renfrew  trailhead,  and at Thrasher Cove. In mist,

organic  soil accumulations. (GsLt).

Cornus  unalaschkensis  Ledeb.  (Canada dogwood, Bunchberry)

Fairly common in cedar-hemlock forests; on the drier hummocks in

muskeg  and pine bog forests; as a trailside species in the drier, open

areas; and in exposed, logged areas which have not yet been repopulated

by hemlock, Usually does not flower in the shady cedar-hemlock forest.

(TpTh, TP, Po, D, L).



ERICACFAE - HEATHER FAMILY

Arctostaphglos uva-ursi  (L.) Spreng.- - (Bearberry, Kinnikinnick)

Scattered; found at the base of the shrub fringe on dry, sandy beaches

(Keeha Beach, Topaltas Bay, Clo-oose), in extensive mats around the margins

of sand blowouts, and in patches of soil accumulation on rocky headlands,

both in the herb and shrub zones. (ArGs, FrPm,  GsLi).

Gaultheria  shallon  Pursh. (SaLaL)

The most abundant shrub in the park, dominating the understory in a

variety of  forest  types. Salal is the most famiLiar plant species to the

person hiking the Nest  Coast Trail, since i t  grows rest  densew in the

shrub and Sitka spruce fringe on the immediate coast, and the Trail remains

within this zone for a great deal of its length. Excluded only from

sphagnum bogs.

I&-popitys mnotropa Crantz  (Pinesap)

Extremely rare; found onLy once in the humus and organic Litter of the

Sitka spruce forest on the shore of Pachena Bay. (PsRsPm).

Kalmia polifolia Wang.  (Bog laurel)

A common plant in the pine bog forest and sphagnum bog. Grows prim-

arily on raised sphagnum hummocks, although it is also seen in open

areas on exposed muck; var. polifolia. (PC,  SPLS).

Ledum  Proenlandicum Oeder (Labrador tea)

Found in the same habitats as Kalmia, but usually slightly 1Ty)re  common.

The stands on the sphagnum mats around Kichha Lake show some of the most

abundant growth, and are being harvested by local inhabitants for the

production of tea. MiLdly  hallucinagenic. ( P C ,  SpLg:).



ERICACEAE, Cont ‘d .

Menziesia  ferruginea Smith (False azalea)

A very common shrub in mature hemlock forests, cedar-hemlock stands,

muskeg forest, cedar-hemlock scrub on interior rock outcrops, and

Logged areas. Although common as a free-rooting species, it also

frequently grows out of rotting and decayed trees and logs, sometimes

at a considerable height. (ThBs,  TpTh,  Tp, ThPs,  TpThCs,  TpPo,  L).

Pyro la  uniflora  L. (One-flowered wintergreen, Single beauty)

Scattered; a Low-density but rather constant species in very mature,

open hemlock and cedar-hemlock forests. Grows in the moss layer on

both decaying loge and living trees. A very attractive and delicate

s p e c i e s .  (ThBs,  TpTh,  ThPs).

ic Pyro la  secunda  L . (One-sided wintergreen)

Extremely rare; found only growing on moss-covered rooks at the base

of a small waterfall in a sheltered ravine on the coast, three mi.les up-

isLand  from the Klanawa River. The specimen discovered did not produce

blossoms. (PsTh).

Vacoinium alaskaense Howell (Alaska blueberry)

Very cotanon;  grows in cool, moist sites in hemlock, cedar-hemlock,

muskeg, riverine  and rocky scrub forests. On Logged, exposed areas, it

is much smaller in stature. This species is very difficult to distinguish

from 1. ovalifolium  Smith in the field if the fruit are not present and

mature; it did seem, however, that J!.  alaskaense was often more predominant

in the tall shrub layer, reaching a height of up to ten feet.

(ThBs,  TpTh,  T p ,  PC ,  ThPs,  PsTh,  TpPc,  L) .



ERICACEAE, Cont'd.

Vaccinium ovalifolium Smith (Oval-leaved blueberry)

Apparently less common than 1. alaskaense, except in the pine bog

forests, muskeg  forests, and logged areas. More work is necessary to

accurately delineate the habitat preferences and relative abundances

of these two species. (ThBs, TpTh, Tp, PC, ThPs, PsTh, TpPc, L).

Vaocinium ovatum Pursh (Evergreen huckleberry)

An abundant shrub, espeoially  of the lower shrub layer, in dry,

exposed, rocky, or disturbed areas of the forest. Co-n in scrubby

cedar-hemlock forests on coastal headlands or interior rock outcrops,

in muskeg forests, around the margins of inland bogs, on logged areas,

and in disturbed parts of Cape Beale. Not found in any of the forest

types on rich, deep marine terrace soils. (TpTh, Tp, TpThGs,  TpPc,

L, D).

Vaccinium oxycoccus L. (Bog cranberry)

Common, but inconspicuous, in pine bog forests and sphagnum bogs;

grows directly on the sphagnum mats. Berries are not as frequently seen

as the bright pink flowers. (PC, SpIg).

Vaccinium parvifolium Smith in Rees (Red huckleberry)

An abundant shrub of the upper and lower shrub levels in mst moist,

shady forest types, but also very co-n in dry, exposed logged areas.

Especially common in inland spruce, hemlock, and cedar forests, along

streambanks, and in scrubby cedar-hemlock stands. Often grows from

decaying sturqa  and logs in the logged areas. (ThBs, TpTh, Tp, PsRsPm,

ThPs, TpThGs, TpPc, PsTh, L).
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Vaccinj.um viti.s-idaea  L.- -

Apparently very scarce; found only in the pine bog between Walbran

,and  Logan Creeks, and in one sphagnum bog on the margin of Kichha Lake.

Never in flower. (PC, SpLg).

PRIMULACEAE  - PRTMROSE  FAMILY

Dodecatheon jeffreyi  van Houtte (Shooting star)

Extremely rare; found only  on one moist, flooded point bar on the

Tsusiat River, about a quarter of a mile inland. Growing with other

rare species such as Habenaria hyperborea,  Veronica scutellata. (PsTh).

Trientalis zrctica  Fisch.  ex  Hook, (Starflower)

Scattered; found around the margin of Kichha Lake on exposed mud; in

the pine bog between Walbran  and Logan Creeks; and very occasionally

along the trailside where sphagnum mats have formed, especially in

interior rocky scrub forests. (PC,  NP, TPPC).

PLUMBAGINACEAE  - PLUMBAGO  FAMILY

Armeria maritima (Mill.) WiLLd.  (Thrift)- -

Rare; found only at the mouth of the Gordon River on a raised, sandy

terrace, in estuarine conditions. When in seed, this plant superficially

resembles wild  onion. (DC%).



GENTIANACEAE - GENTIAN FAMILY

Gentiana  douglasiana  Bong. (Douglas' gentian)

Common in most pine bog forests and sphagnum bogs, root8d  directly in

the sphagnum. Especially abundant in Cullite  Bog, and in the pine bog

forest on the trail to the Cape Beale  Lighthouse. (PC,  SPI9).

Gentiana  sceptrum Griseb. in Hook. (Swamp gentian)

Rare; found only growing on a flooded point bar on the Tsusiat River,

and in the Mvrica  community on the northwest shore of Kichha Lake.

Appears to flower very late in the summer, and so remains inconspicuous

most of the year. (PsTh, Np).

MENYANTHACFAE - BUCK BEAN FAMILY

Mexyanthes  trifoliata  L. (Buckbean)

Very sparse; grows in dense stands in Kichha Lake, just beyond the

Scirpus zone, and occasionally in the open water areas of sphagnum bogs,

with Nuphar  poLvseDalum. (NP, SpLg).

Nephrophyllidium crista-w (Menzies) Gi'lg. (Deer cabbage)

Sparse; common in restricted areas of some sphagnum bogs and pine bog

forests, especially where a layer of water has accumulated on the surface

of the sphagnum. Usually near the margins of the bogs, or close to pine

trees, where some shelter is provided. Forms dense, pure clumps.

(PC, SPLg).
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CONVOLVULACEAE - MORNING-GLQBY FAMILY

Convolvulus  soldanella  L. (Beach morning-glory)

Very scattered; growing on exposed sandy areas of dry sand beaches,

sand dunes, and sand bLowouts. On Topaltas Beach, Keeha Beach, and the

Clo-oose sand dunes. This species does not preserve well, the flowers

retaining little of their clear pink coI.or. cw.

LABIATAE  (LAMIACEAE)  - MINT FAMILY

*I Glecoma  hederacea L. (Ground ivy)

Bare; found on'& on a shell midden  at Whyak,  where it was probably

planted originally, but has spread to cover large portions of the midden.

A native of Eurasia, frequently used in America for ground cover and

well-established now as a weed. Flowering April-June. (SM).

Mentha arvensis  L. (Wild mint)

Found only on the shell middens  at Whyak,  where it is fairly widespread

in sheltered areas. @M).

Prunella vulgaris  L.( S e l f - h e a l )

Fairly common in the herb community of rocky headlands, where it

grows in the more sheltered areas in crevices in the rock; and in dis-

turbed areas, such as the Pachena Bay campground, and portions of the

Trail, where it approaches lighthouses or abandoned buildings. Usually

in;mist,  well-drained soil. (FrPm, GsLi, D).
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* Stachys coolyae Heller  (Hedge nettle)

Sparse; occurs sporadically in the driftwood zone, usually where sub-

surface moisture is present, and around the margins of shall middens.

'This species is very similar to 2. mexicana  Benth., being differentiated

on the basis of its longer corolla tube. Since the ranges of both species

overlap along the coast, it is important to examine every specimen care-

fully to insure accurate identification. It was found that in late

summer, when the flowers are mature, the two species are relatively easy

to separate; but there can be considerable difficulty in the spring and

early summer, before the corolla tube has elongated to its full length.

@4 SM).

Stachys mexicana  Benth. (Mexican hedge nettle)

Sparse; oocurs  in the same habitat types as S. coolyae,  but is some-

what more common. (Em, SM).

SCROPHULARIACEAE - FIGWQRT  FAMILY

Castilleja  miniata Dougl.  ex Hook. (Indian paintbrush)

Scattered; grows in pockets of soil on rocky headlands and stacks, in

the shrub transition zone of many sandy beaches, in the stabilized shrub

zones of rocky headlands, and on most shell middens. Common on the dry

sea cliffs in many areas where the Trail follows the beach.

(Em, ArGs,  FrPm, GsLi, SM).
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) Digits:l.is  purpurea  I,. (Foxglove)

Barn; occure  along the trailside  where it passes  throu@  Clo-oose,

and on the shell middens  at Whyak. In moist but well-drained,  di.sturbed

so,i.ls. ( D ,  S M ) .

J'limulus  guttatus  DC. (Yellow monkey flower)

Very sparse; found on moist seepage cliffs and rock shelves on the

immediate coast, and rarely on the sheltered, inland side of rock stacks.

Common around Tsusiat Falls, and fairly regularly seen on the sea cliffs

between Walbran  Creek and Camper Bay; also present on the rock shelf

near Owen Point. (FrPm).

Scrophularia  californica  Cham. & Schleoht. (Coast figwort)

.Sparse;  found in the shrub transition zones, immediately behind the

dri.ftwood, on moist, sheltered beaches, and on the shell middens  at Whyak,

along the side of the Trail, where it is common. (ArGs, SM).

Veronica americana Schwein. ex Benth. (American brooklime)

Rare; found in the shrub transition zone at the head of Pachena Bay,

in moist, organically enriched soil, and on the banks of the Tsusiat

River, where it grew semi-aquatically. (ArGs, PsTh).

*I  Veronica arvensis L. (Corn speedwell)

Extremely rare; found only in the Pachena Bay campground, in an old

campsite clearing on dry, sandy soil. A European weed now established

.throughout most of North America. Flowering April-September. CD).
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* Veroni~ca  scu,tollata L. (Marsh  spm.Je:l~l)

Extremely  rare; discovered only on a flooded, grassy point bar on the

Tsusi.at  River. A decumbent  species, rooting at the nodes, and often

growing semi-aquatically. In rich, moist alluvial  soil. Flowering

May-September. (PsTh).

OROBANCRACEAE  - BROOMRAPE  FAMILY

Boschniakia hookeri Walpers  (Vancouver ground cone)

Rather  rare; a parasite on salal,  found growing in the pine bog forest

on the south shore of Kichha Lake, and in the spruce-salal  forest behind

Second Beach,  on Cape Beale. It appears to flower early in the spring,

as all specimens observed during June and July had already set seed. The

somewhat larger B. strobilacea A. Gray was not discovered. (PC, PsGsPa).

LENTIBULARIACEAE  -BLADDERWORT FAMILY

+t Utricularia  vulgaris  L. (Common bladderwort)

Rare; found floating in the warm, shallow water of Kichha Lake with

Potamogeton  spp. g.  minor, found in the Broken Group Islands by Be11  and

Jlarcombe (L973), may also be present, but was not collected. This plant

was never observed in bloom, at which time it is quite  conspicuous due to

the bright yellow, spurred flowers, which are aeriaLly  produced. (NP).

Pinfiuicula vulgaris  L. (Butterwort)

Rare; found on very moist sphagnum in the bog three-quarters of a

mile north of the Klanawa  River, and in soil pockets on seepage cliffs
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on the banks of the Klanawa River and Walbran  Creek. Those plants grow-

‘lnf; on rock cliffs frequently do not produce flowers, but are easily

rncogn.i,zable  by the basal. rosette of slinly, glandnlar  Leaves. An insecti-

vnrcms  ~~lnnt., l.i.ke Utricnlaria. (SpLg, PsTh).

1~‘lANTAGINACEAE  - PLANTAIN FAMILY

1 Plantago lanceolata  L .  ( E n g l i s h  p l a n t a i n )

Sparse; found i.n  disturbed sites, such as the Pachena Bay campground,

and along old logging roads on Cape Beale, and at the mouth of the Gordon

River on a raised estuarine terrace. At this Last location, the plant

exhibited a dwarf stature, with a globose  inflorescence, apparently in

response to t,he sal.ino conditions. (D, DcSv).

Plantago macrocar~x~  Cham.  & Schlecht. (Plantaj  n)

Very sparse; Eollmi  in the inlanrl sphagnum bog three-quarters of a mi.Le

north of the Klanawa River, and at one location on the margin of Kichha

Lake. It  is  possible that  this  species is  also present in some estuarine

and salt marsh conditions, but was confused with p. maritima. AL1 the

specimens observed and identified, however, were much Larger and Less

succulent  than this  Latter  species. (SP&,  NP).

1 Plantago  major  L. (Common plantain)

Rare; found along the roadside in the Pachena Bay campground, on

moist ,  disturbed soil .  (D).
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PLantago  maritima L. (Marine plantain)

Common on the rocky headlands, where it grows in crevices in the

rocks under very  exposed conditions; occasional on sandy beaches under

salt marsh conditions; and fairly common  in the lower estuarine regions.

The  species seems to exhibit an ecoclinal  gradient in otature,  becoming

shorter and mire  succulent, as growing conditions become more exposed

and saline. (FrPm, Em, DC%).

UJBIACFAE  - MADDER FAMILY

Galium aparine L.( C l e a v e r s )

Very scattered; found in the upper beach zone, at the base of the

shrub fringe, on mist, sheltered beaches (northwest shore of Pachena

Bay), and rarely  on shingle beach tongues between cliffs (Keeha Beach).

Has a scrambLing  growth form, and is extremeLy  scabrous, sticki%  firmLy

.to  the hands and clothing when collected. (Em, FrPm).

Galium  triflorum  Michx.  (Bedstraw)

Very scattered; found on moist sites in disturbed areas (the shrub

fringe at Pachena Bay), along the trailside  under hemlock and fir

forests, along streambanks, and very rareLy  in the upper beach zone over

seepage sites. E.  trifidum  L. may also be present, but was not

encountered. (D, PsTh,  Em).
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CAPI~IF'OLIACEAE - HONEXSUCKE  FAMILY

Linnaea  borealis  I,. (Twinflower)

This  attractive, mat-forming  plant  i.s common  i.n most forest  areas as

a @mmd  level  herb. It is abundant  in muskeg,  pine bog and cedar-

hemlock  forests,  in sphagnumbogs  on the drier  hummocks,  in spruce-salal

t'orests  on rock  outcrops,  and in logged  areas, where  it grows  on decaying

stumps. Habitat  ranges  from  dry to moist,  on a variety  of soil types.

(TpTh, Tp, PC, SpIg, PsGsMd,  L).

Lonicera  involucrata  (Rich.)  Banks  ex Spreng.  (BLaok  twinberry)

An abundant  shrub  in the windbeaten  thickets  on the outer  coast.

Also common  in the spruce-salal  forest  behind  this  fringe;  in spruce-

salnnnberry  forest  types; along open  streambanks  near the ocean;  on

shell  middens, and in the shrub  transition  zone behind  estuaries. One

of the few shrubs  producing  inedible  berries. (Arcs, PsGsPa,  GsLi,

PsGsMd,  PsRsPm,  PsTh, SM, DC%).

Sambucus  racemxa  L. (Red  elderberry)

Scattered;  found commonly  in spruce-salmonberry-swordfern  forests  on

marine  terraces, rarely  in the shrub  fringe  on moist  beaches,  and

occasionally  in Logged  areas. This tree  is  very  comnon  along  the Trail

at  Clo-oose,  filling  an entire  ravine  under  the boardwalk  nhj~ch  leads

from  the beach  to the northern  end of the old townsite. It may have

been  planted  as an ornamental  species  at one time, but has spread  rapidly

and extensively  to cover  much of the area. (PsHsPm, ArGe, L, D).
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smhorioarpos  albus (L.) Blake  (Snowberry)

Rather  rare; found in the shrub fringe  and spruce-salal  forest  at

Second  Beach,  on the north  side of Cape Beale,  and in the logged area

near Brown's  Cove, on ths Nitinat  Narrows. Also  present  in the Pachena

Bay campground.  On moist, sheLtered  sites with  well-drained  soil.

(ArCs, PsGsPa,  L).

Viburnum  edule  (Hi&x.)  Raf. (Squashberry)

Rare; found  only  along  the banks  of the Tsusiat  River,  with  Ionicera

and Alnus,  growing  about one-quarter  mile inland  from  the coast. (PsTh).

VALERIANACEAE  - VALEXAN  FAMILY

Valeriana  sitchensis  Bong. (Mountain  valerian)

Very  rare; found  on the banks  of the Klanawa  River, growing  on shaded,

mossy  rocks  with  Viola  nlabella  and Trautvettaria.  'This  is normally  a

subalpine  species, and not usually  found at sea level, as in this case.

In its normal  habitat,  Valeriana  has an upright  growth  form, but all of

the Klanawa  River  plants  were  decumbent  or prostrate, (PsTh).

CAMPANUUCFAE  - HAREBELL  FAMILY

Lobe1i.a  dortmanna  L. (Water lobelia)

Found  only  growing  on the streambed  of the Tsusiat  River  with  other

aquatic  plants, and very  rare at this  location. (PsTh).



170

cowosmf7  (ASTER~C~E)  - SUNFLOWER  FAMILY

Rch i Llna  mi llefo Llum I,,. (Yarrow  )

Cornmor~;  grows on dry rocky headlands i,n debris-l‘j~l.l~ed  crevice:;;

behind the dri~ftwood zone on sandy beaches; on the seaward side of the

shrub fringe on south-facing headlands and beaches; on shell middens;

S,n  disturbed areas, and around the margins of salt marshes.

(FrPm, GsLi,  E m ,  D ,  SM,  DcSv).

Ambrosia chamissonis (Less.) Greene (SiLver  beachweed)

Rare; found in the driftwood zones of Pachena Beach and Keeha Beach;

on dry, exposed sand. Hitchcock & & (1969),  l is ts  this  species as

F’ranseria chamissonis Less. (Em).

AnaphaSis  margarit,acea  ( L . )  B .  & II. ( P e a r l y  overla::ti~ng)

Common on dry rocky headlands; behind the dri,ftwood  zone on dry beaches

with a sandy transition area; on sheltered but dry sea cliffs,  and in

logged areas. Often does not flower, but is very conspicuous when in

bloom and for many weeks afterward, due to the numerous, scarious  white

bracts  of the inflorescence.  (FrPm, Em, GsLi,  L,  II, DC.%).

Apargidium  boreale  (Bong. ) T. & G. (Bog dandelion)

Restricted to pine bog forests and sphagnum bogs, where it is fairly

common. May occw  occasionally in muskeg  forests where sphagnum is

abundant .  (PC ,  SpLg).

+%I  Arctium minus (Hill) Bernh. (Burdock)

titremely rare; found only on the most seaward midden at Whyak, growing

on the trail between the old buildings. A Eurasian weed, established

widely  throughout North America in waste places. Flowering July-October.

(SM).



COMPOSITAE,  Cent 'd .

+t A r n i c a  amDlexi.oaulis Nutt. ( C l a s p i n g  arni~ca)

Rare; found on the banks of the KLanawa  River, in well-drained gravel,

on moist  cliffs near the ‘Tauaiat Falls, and along the rock shelf between

Walbran  Creek and Camper Bay. The specimens collected are somewhat

anomalous i.n  that they are more  branched and bushy in form than is normal

f o r  t h e  s p e c i e s .  (PsTh,  Frhn).

Artemesia suksdcrfii Piper (Mugwcrt, Beach sagebrush)

Sparse; found on the gravel bank at the mouth of Camper Creek, and

occasionally along the dry cliff faces between the Xlanawa River and

Mi~chigan  Creek. All the plants examined had ciliate invclucral bracta,

a character is t ic  of  the closely-related A. doUF:lasiana  Bass . ,  but  were

rleI’it+telyA.  sukadcrfii according to invclucre shape and flower number.

(PsTh,  Em).

Aster  subspicatus  Nees  (As te r )

Fairly common;  found in the upper beach area, behind the driftwood

acne,  on a number of dry beaches; in the beach herb community ever

seepage sites; at Camper Bay, and on stabilized rocky headlands south

of Camper Bay. (Em, FrPm).

r Bellis perennis  L . (English daisy)

Very rare; found only in the Pachena Bay campground on an old campsite

in dry,  sandy soil .  (D).

1 Chrysanthemum leucanthemum L. (Ox-eye daisy)

Rare; found only in the Pachena Bay campground, in old clearings and

along the sides of some  of the logging roads. A widespread weed in some

of the logged areas just outside the park. CD).
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+ Cirsium edule  Nutt. (Indian thistle)

Extremely  rare; :found  only on a dry, slumped clay cliff near the

Darli.ng  River, Hitchcock et al (1969) state that this is a very distinct- -

species, readily separable from C,  brevistylum  Cronq.;  the specimens

collected in this study, however, were very difficult. They exhibited

the exserted style characteristic of C.  w, but the corolla

proportions of tube and neck were more like those of C.  brevistvlum.

As these are the two supposedly constant and distinctive features

separating the species, it is possible that a hybrid may have been

encountered : the vegetative characteristics were closer to C.  u,

and were relied upon for final identification. (ArGs).

t Cirsium  vulgare  (Savi) Airy-Shaw( B u l l  t h i a t l e )

ALSO  very rare; found on a gravel bar on the north shore of the Gordon

River, in a disturbed area that may have once been part of an old Log-

ging road. In well-drained, graveLLy  soil. (II).

*I Crepis capillaris  (L.) Wallr. (Smooth hawksbeard)

Very rare; found on a gravel bar on the north shore of the Gordon

River, in a disturbed area, with numerous other weed species. A yellow-

flowered hawksbeard native to Europe, and introduced from southern

British Columbia to California, west of the Cascades. Flowering May-

October. (D).

Hieracium albiflorum Hook. (White hawkweed)

Rare; found only in the sand blowout on Keeha Beach, on dry, sandy,

well-drained soil. The only white-flowered hawkweed. cm.



COMPOSITAE, Cont'd.

1 Hypochaeris  radicata L. (Cat's ear)

A common weed in dry, well-drained areas. Found often on sheltered

rocky headlands in the herb zone and at the base of the shrub fringe; on

Topaltas  and Keeha Beaches, and in many disturbed areas around abandoned

buildings. (FrPm, GsLi, Em, D).

1 Lactuca muralie  (L.) Fresen. (Wild lettuce)

Very sparse: found on the banks of Walbran Creek, on gravel; around

the buildings and dock at Brown's Cove, on sandy gravel; and on the shell

middens  at Whyak.  (I), SM, PsTh).

+ Petasites  frigidus  (L.) Fries (Coltsfoot)

Very scattered; seen in moist ravines on the cliffs under spruce-

hemlock forest a mile upisland  from the Klanawa River, and on the banks

of Logan  Creek, in moist gravel. This plant is unusual in that it flowers

in the early spring (March-June), before the leaves have developed, so

that leaves and flowers are not observed at the same time. The Large,

palm-shaped Leaves are readily recognizable without the inflorescence,

however. (PsTh).

+t Prenanthes alata  (Hook.) D. Dietr. (Rattlesnake root)

Rare; found on the banks of the Klanawa River, on moss-covered rocks,

and on the gravel Landing at Mud Cove, on Cape Beale. In moist, gravelly

situations, usually in the shade. Flowering July-September. (PsTh).
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COMF'OSITAE, Cont'd.

t Senecio sylvaticus  L. (Groundsel, Butterweed)

Extremely  rare; found on the north bank of the Gordon River in a

gravelly area which may once have been a logging road. Growing with

numerous other weed species, in dry, well-drained soil. CD).

Solidago  canadensis L. (Goldenrod)

Rare; found on the dry, slumped clay cliffs near the Darling River,

in a seepage site in the beach herb community with B at Squeaking

Beach, and on a gravel bar on the north shore of the Gordon River. The

specimen at Gordon River was  the only one which was observed to have

bloomed, On well-drained soils. (Em, D).

1 Sonchuz w (L.) Hill (Sow thistle)

Very rare; zaen  only on Keeha Beach in the sandy~  transiti~on  Zone

behind the driftwood area. Very dry, exposed conditions. (Em).

Tanscetum douulasii  DC. (Tansy)

Sparse; found behind and in the driftwood sane on Keeha Beach, on a

rocky headland on Whittlestone  Point (Cape Beale),  and in the disturbed

areas around the old graveyard and golf course at Whyak. On dry, sandy

soil, except on Whittlestone Point, where it was growing in fairly moist

soil accumulated in crevices in the rocks. (Em, FrPm, II).

*R’ Tanacetum vulgare  L.( T a n s y )

Bdmmely rare; a single plant was discovered on a disturbed gravel

bar on the north shore of the Gordon River. Growing on well-drained

gravelly soil with numerous other weed species. A native of Europe

which is now widespread in North America. Flowering July-October. (D).
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9 Taraxacum officinale  Weber (Dan&Lion)

Very  rare; seen  only  on the Trailside  at CSo-oose,  growing  with

!-l.mochaeris  radicata  and Poe pratensis,  and on the shell  middens  at-

Whyak. It seems  probable  that this species  will spread,  in view of

its prolific  seed production and weedy habit. (D, SM).



0RNAMENTAI.S

Several ornamental plants were found growing as garden escapes, or

around abandoned buildings. They are not natnrali~zed  species, and will

no doubt eventually be eliminated by native plants. The following is a

l ist  of  these exotics, in many cases identified only to genus because of

the difficulties involved in sorting out the numerous horticultural

varieties which have been artificially produced by man. Current Ly

inhabited areas were not considered in collecting these specimens.

* Arrhenatherum elatius (L.)  Presl  St r iped oatgrass . (GRAMINEAE)  Found

beside the boardwalk leading from the old resort. townsite at Clo-oose

toward Brown’s Cove. Escaped from the garden of the game warden.

* Hedera helix L. Ivy. (ARALIACEAE)  Found in an old garden at  the side

of the Trail as it  led through CLo-oose.

* Hemerocallis  s p .  L . Day lily. (LILIACEAE)  Found in the same garden

si~te as Hedera, at Clo-oose.

ic Hesperis s p .  L . Rocket. (CRUCIFERAE) On a shell midden at Whyak, in

an old garden plot.

K wrangea macrophyvlla  Ser .  Hydrangea. (SAXIFRAGACEAE)  B e s i d e  t h e

boardwalk near the game warden’s cabin at Clo-oose,  with Arrhenatherum,-

also escaped from his garden.

Ilex aquifolium  L. English holly. (AQuIFOLIACEJ~E) On a shell midden

at Whyak, behind an abandoned building.

36  Papaver  s p .  L .  P o p p y . (PAPAK~RAcEAE) In an old garden at the side of

the Trail as it Led through cb-OOSe.
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APPENDIX I

DEl?ARTMENT  OF INDIAN AFFAIRS AND NORTHERN DEVELOP!'l+X'!

NATIONAL & HJSTORIC  PARKS BRANCH

TERMS OF RFZE+.ENCE

FOR- Contract WR 15-73
April LO, 1973

A Vegetative Community Mapping and
Vascular Plant Inventory - Phase III
Pacific Rim National Park

Dr. L. D. Cordes of the University of CaLgary,  Calgary, Alberta, herein-

after referred to as the Consultant agrees to suppLy  all  Labour,  plant,

material and equipment, professional and technical advice and assistance

necessary to perform the work to provide a Vegetative Community Mapping

and Vascular Plant Inventory - Phase III, Pacific Rim National Park, in

accordance with the Terms of Reference dated April LO, 1973  and the

Consultant's letter dated April 3, 1973,  both attached to and forming a

part of this contract to meet the requirements of the Department of

Indian Affairs and Northern Development, Natfonal  and Historic Parks

Branch.

Purpose

The project covers the provision of information on the vegetative commu-

nities and vascular plants of the Westcoast Tra~i.L  Section (Phase III) of

Pacific Rim National Park.

Pro,ject  Requirements

More specificalLy  but wj.thout  Limiting the generality of the foregoing,

the proJect  requirements shall  include:



The Contractor shall:

1. Map the vegetative communit,i~es  of the Westcoast Trail (Phase III)

in the format used in “Flora  and Vegetation of Pacific Rim National

Park, Phase I, Long Beach”  1971  by Dr. M.A.M. Bell and ‘IFLora  and

Vegetation  of Pacific Rim National Park, Phase II, Broken Island

Group” 1972  by Dr. M.A.M.  Bell and Mr. A. liarcombo. ‘The plant

community boundaries shall be plotted on one 10  mil acetate overlay

at  a  scale  of  1:25,000. The overlay shall be adequately labelled,

titled and indexed. Communities are to be delineated by shading

rather than colour. The use of “pres-type” or “letra-set” shading

is  preferred. In addition, each report text shall contain one coloured

vegetative map on paper, similar to that provided in the aforementioned

reports on Phases I and II of Pacific Rim National Park. The Nat iona 1

and Historic Parks Branch shall provide the contractor with an ade-

quate base ma[’  on whj.ch  overlays can be praparod.  ‘The unmarked base

map will be returned .to this Branch upon completion of the project.

2. Prepare a report text (in six copies), in the format of the afore-

me!nti~oned  reports on Phase I and II of Pacific Rim National Park,

that will include the following at Least:

a) A vegetative description of each plant community mapped in (1)

above. The description should include the soil types and

topographic features commonly associated with the community and

a calculation of the percentage of the entire area covered by

that community.

b) An annotated checklist  of the higher plants (fern,  gymnosperms,

angiosperms) found in the area. These notations shall. incLude



species abundance, distributi.on and comments on the sitt) in

which  the plant is generally found.

c) CoLour  photographs of the various vegetative communities

delineated in (L) and (4)  (a) above.

3. Field surveys and vegetative descriptions and preliminary mapping

will be carried out with the aid of aerial photographs and extensive

ground checks on a representative sample of the Westcoast Trail

(Phase III) sections of Pacific Rim National Park.

4. Aerial  photographs will be provided by the National and Hi,st,oric

Parks Branch.

i;. ALL materials required for  the f ield,  laboratory,  report  text  and

mapping requirements of this project (except where otherwise noted)

will be provided by the contractor.

6. The National and Historic Parks Branch will provide free delivery

(to beach areas), on a weekly ‘basis, of fieLd requirements,  i .e .

food ,  gas ,  e tc . . Materials delivered under this arrangement will

have been previously purchased and identified in Victoria by the

contractor.

7. ALL colour photo negatives, original maps, and the manuscript copy

of the final report will be provided to this Branch upon completion

of the project .



INDEX TO SCIENTIFIC NAMES

Page numbers refer to the Listings in the annotated flora. Names of

families or higher groups are capitalized.

Abbes  amabilis  . , . . . . .

Abronia Latifolia  . . . . .

Acer  macrophyllum  . . . . .
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ANGIOSPEFMAE  . . . . . . . .
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136 Aquilegia formosa  . . . . . 139
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152 ARACEAE . . . . . . . . . . I29

170 Arceuthobium campylopodum  . 134

110 Arctium  minus . . . . . . . 170

122 Arctostaphylos  uva-ursi  . . 157

122 Armeria maritima  . . . . . . 160

123 Arnica amplexicaulis  . . . . I.71

L23 Arrhenatherum elatius  . . . 176

123 Artemesia  suksdorfii . . . . 171

123 Aruncus Sylvester . . . . . 145

130 Aspleniumtrichomanes  . . . 111

134 Aster subspicatus . . . . . 171
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sitchensis . . . . . . L24
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CONVOLVULACEAE . . . . . . . 162
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Cornus  stolonifera . . . . . s.56
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189
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Deschampsia  cespitosa . . . 125
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Digitalis purpwea  . . . . . s6h
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Equisetum arvense . . . . . 109
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telmateia . . . . . . . 110

ERICACEAE . . . . . . . . . 157

Eriophorum poLystachion  . . 121

Erythronium revolutum ... 1 3 0

FABACEAE . . . . . . . . . . 149

Festuca megalura . . . . . . 127

rubra . . . . . . . . . L27

subulata . . . . . . . I.27

Fragaria chiloensis . . . . 1115
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ensifolius . . . . . . 117

falcatus . . . . . . . 117
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OROBANCIIACLV.E . . . . . . . 165

Oomorhizn  chi.lensis . . . . 156

purpuroa  . . . . . . . 1%

Papaver  sp. . . . . . . . . 176

Panicum  occidentale . . . . 128

pacificum . . . . . . . 128

Petasites frigidus  . . . . . 173

Phleum  pratense  . . . . . . 128

Phyllospadix  scouleri . . . 116

torreyi . . . . . . * 1 1 6

Physocarpus capitatus . . . 145

Picea  sitchensis . . . . . . 113

PIIiACEAE . . . . . . . . . . LL3

Pinguicula  vulgaris . . . . 165

Pinus  contorta . . . . . . . 113

monticola . . . . . . . 114

PLANTAGINACEAE . . . . . . . 166

Plantago  Lanceolata . . . . 166

macrocarpa . . . . . . 166

major . . . . . . . . 166

maritima . . . . . . . 167

PLUMBAGINACEAE . . . . . . . 160

Pea macrantha . . . . . . . 128

pratensis . . . . . . . L29

POACEAE . . . . . . . . . . 1222

POLYGONACEAE . . . . . . . . 134

Polygonurn  aviculare . . . . 1 3 4

paronychia . . . . . . 135

persicaria . . . . . . 135

POLYPODIACEAE . . . . . . . 110

POLYF'ODIOPI~TA . . . . . . . 110

Polypodium  glycyrrhiza ... 111

scouleri . . . . . . . 112

Polystichum  munitum . . . . 112

PORTULACACEAE . . . . . . . 136

Potamogeton epihydrus ... 115

gramineus . . . . . . . 11s

natans . . . . . . . . 115

POTAMOGETONACEAE . . . . . . 115
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PotentiLLa  pacifics . . . . L46

paLustris  . . . . . . .

villosa  . . . . . . . .

Prenenthes  alata  . . . . . .

PRIMULACEAE  . . . . . . . .

PruneLLa  vulgaris  . . . . .

Pteridium aquilinum  , . . .

Puccinellia  pumila  , . . . .

Pyrola  secunda . . . . . . .

uniflora  . . . . . . .

Pyrus  fusca . . . . . . . .

RANUNCULACEAE  . . . . . . .

Ranunculus  flammula  . . . .

146

146

L73

160

162

u.2

L29

58

158

ti6

L39

139

139

uncinatu.5 . . . . . . . 140

RHAFiLiACEAE  . . . . . . . . . 152

Rhamnus  purshiana  . . . . . 152

Rhynchospora  alba . . . . . 121

Ribes bracteosum . . . . . 1LL

divaricatum . . . . , 144

1acustre  . . . . . . . Lb4

Rosa nutkana . . . . . . . 1117

ROSACEAE  . . . . . . . . . . 144

RUBIACEXE  . . . . . . . . . 167

Rnbus  idaeus . . . . . . . . Lb7

laciniatus . . . . . . 147

Leucodermis . . . . . . Lll7

parviflorus . . . . . . LI47

pedatus . . . . . . . . 148

procerus . . . . . . . 1lis

spectabilis . . . . . . 148

ursinus . . . . . . . . 148

Rumex  acetosella . . . . . . 135

crispus . . . . . . . . 135

obtusifolius . . . . . 135

Sagina  crassicauLi3 . . . . 537

procumbens . . . . . . 138

SALICACEAE . . . . . . . . . 1 3 2

Salicornia  virginica . . . . 136

Salix  hookeriana . . . . . . 133

scouleriana . . . . . . 133

sitchensis . . . . . . 133

Sambucus  racemosa . . . . . Lh8

Sanguisorba officinalis  . . Lh9

SAXD'RACACEAE . . . . . . . LL2

Scirpus  americanus . . . . . 521

cernuus . . . . . . . . 121

cespitosus . . . . . . 121

microcarpus . . . . . . 122

validus . . . . . . . . 122

Scrophularia  californica  . . 164

SCROPHULARIACEAE . . . . . . 163

Sednm  oreganum . . . . . . . l&

spathulifolium . . . . 142
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Selaginella  wallacei  . . . . 109

SELAGINELLACEAE  . . . . . . L O 9

Senecio sylvaticus  . . . . . 174

Sisymbrium officinale . . . 141

Sisyrinchium  angustifolium . 131

californicum  . . . . . 131

Solidago  canadensis . . . . L7!4

Sonchus asper  . . . . . . . 174

Spergularia  canadensis . . . L38

rubra  . . . . . . . . . 138

SPEFWATOPHYTA  . . . . . . . 112

Spiraea  douglasii . . . . . 149

Stachys coolyae  . . . . . . L63

mexicana  . . . . . . . 163

Stellaria  crispa  . . . . . . 138

Streptopus amplexifolius  . . 130

Symphoricarpos  albus . . . . 169

Tanacetum  douglasii . . . . L7L

vulgare  . . . . . . . . L7lr

Taraxacum  officinale

TAXACEAE  . . . . . .

Taxus  brevifolia  . .

TeLLima  grandiflora

Thuja plicata . . .

TiareLLa  Laciniata .

trifoliata  . .

Tofieldia  glutinosa

. . . . 175

. . . . 112

. . . . 112

. . . . Lb3

. . . . LL3

. . . . 143

. . . . 143

. . . . 131

Tolmiea  menziesii . . . . . Lb3

Trautvettaria  caroliniensis 140

Trientalis  arctica . . . . . 160

Trifolium dubium . . . . . 1%

repens . . . . . . . . 150

wormskjoldii . . . . . 150

Triglochin  concinnum . . . . LLJ!4

maritimum . . . . . . . 115

Trillium ovatum . . . . . . L3L

Trisetum  cernuum . . . . . . 1 2 9

Tsuga heterophylla . . . . . L&

UIBELLIFFBAE . . . . . . . . L5h

Urtica  dioica . . . . . . . 134

URTICACEAE . . . . . . . . . L3lr

Utricularia vulgaris . . . . 165

Vaccinium alaskaense . . . . 158

ovalifolium . . . . . . 159

ovatum . . . . . . . . 159

oxycoccus . . . . . . . 159

parvifolium . . . . . . 159

vitis-idaea . . . . . . 160

VALERIANACEAE . . . . . . . 169

Valeriana  sitchensis . . . . 169

Veronica americana . . . . . ~64

arvensis . . . . . . . 1611

scutellata . . . . . . L&

Viburnum edule . . . . . . . 169



Vici.a  gigantea . . . . . . . 150

Viola glabella . . . . , . . 153

[x3lustris  . . . . . . . 153

VIOLACEAF . . . . . . . . . I.52

Zostora marina . . . . . . . 116

ZOSTERACEAE  . . . . . . . . 116
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INDEX TO COMMON NAMES

Alaska blueberry . . . . . . 158 rye . . . . . . . . . si‘ 6

oniongrass . . . . . . 128 sagebrush . . . . . . . 171

Alder,  Hod . . . . . . . . . L331r siLvertop . . . . . . . 155

Alkali-grass . . . . . . . . 1 2 9 strawberry . . . . . . 145

Alpine willowherb . . . . . 153 Beachweed,  Silver . . . . . 170

ALumroot . . . . . . . . . . 142 Beaked sedge . . . . . . . . 120

Amabilis fir . . . . . . . . LL3 Beak-rush . . . . . . . . . 121

American brooklime . . . . . 164 Bean, Buck . . . . . . . . . 16L

great bulrush . . . . . L22 Bearberry . . . . . . . . . 157

Angelica,  Beach . . . . . . 154 Bearded fnscue . . . . . . . 127

Kneeling . . . . . . . 154 Bedstraw . . . . . . . . . . 1 6 7

Apple, Pacific crab . . . . 146 Bentgrass, Colonial . . . . 123

Arnica, Clasping . . . . . . 171 Spike . . . . . . . . . 323

Arrow-grass, Dwarf seaside . Lui Birch Family . . . . . . . . 134

seaside . . . . . . . . 115 Bitter cress . . . . . . . . 141

Arrow-grass Family . . . . . 114 cress, Brewer's . . . . 141

Asphodel,  False . . . . . . 131 dock . . . . . . . . . 135

Aster . . . . . . . . . . . 171 Blackberry, Evergreen ... 147

Avens,  Large-Leaved yellow . 145 Himalayan . . . . . . . 148

Azalea, False . . . . . . . 158 Trailing . . . . . . . ~48

Baltic rush . . . . . . . . 116 Black knotweed . . . . . . . 135

Barley, Meadow . . . . . . . 127 raspberry . . . . . . . Lb7

Beach angelica . . . . . . . 64 twinberry . . . . . . . 168

morning-glory . . . . . 162 Bladderwort, Common . . . . 165

pea . . . . . . . . . . 149 Bladderwort Family . . . . . ~65
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Bluebarry,  Alaska . . , . . 158 Buckthorn  /":lni  i 'Ly  . . . . . . l'?i

Oval-loavnd  . . . . . . 159 iluckwhoel I":~lnli  ly . . . . , . S,ib

Blue-eyed  grass . . . . . . 131 Dugbane,  False  . . . . . . . 1~t.G

BLuegrass,  Kentucb  . , . . LZ9 Bull  thistle . . . . . . . 1'12

Seashore . . . . . . . 1 2 8 Bulrush, American great . . 122

Blue  wild rye . . . . , . . 126 Small-fruited . . . . . 122

Bog cltibmoss  . . . . . . . . LO9

cranberry . . . . . . . 159

dandelion . . . . . . . 170

Laurel . . . . . . . . 157

orchid, Boreal . . . . 132

orchid, Green-flowered L32

orch:id,  SLendsr  . . . . 132

St. John's wart  . . . . 152

Boreal bog orchid . . . . . L32

Bracken . . . . . . . . . . 112

Bramble, Strawberry dwarf . 148

Brewer's bitter cress . . . L4L

Broad-leaved dock . . . . . 135

maple . . . . . . . . . 152

Brome  grass . . . . . . . . 124

Pacific . . . . . . . . 1211

Brooklime, American . . . . 164

Broom, Scotch . . . . . . . Lh9

Broomrape Family . . . . . . 165

Buck Bean Family . . . . . . 161

Buckbean . . . . . . . . . 161

Bunchberry . . . . . . . . . 1%

Burdock . . . . . . . . . . 170

Burn&  . . . . . . . . . . . L!49

Buttercup, Creeping . . . . 139

Small creeping . . . . 139

Buttercup Family . . . . . . 139

Butterweed . , . . . . . . . 171.1

Butterwort  . . . . . . . . . 165

Cabbage, Deer . . . . . . . 161

Skunk . . . . . . . . . 129

California oatgrass  . . . . 125

Canada dogwood . . . . . . .

Cascara . . . . . . . . . .

Cat's ear . . . . . . . . .

Cedar, Western red . . . . .

Cheat, Soft . . . . . . . .

Cicely,  Swee~t  . . . . . . .

Sweet purplish . . . .

Cinquefoil,  Marsh . . . . .

Woolly  . . . . . . . .

Clasping arnica  . . . . . .

1%

152

173

LL3

m

15’6

156

146

146

171
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Clnavnr . . . . . . . . . . 16’1 Crab apple, Pacific . . . . 1116

clovnr~,  Hop . . . . . . . . 150 Crmborry,  Bog . . . . . . . 159

Spring-bank . . . . . . 150 Creeping buttercup . . . . . 139

Whitjo. . . . . . . . . 150 buttercup, SmalL ... 1 3 9

Clubmoss,  Bog . . . . . . . 109 Cress, Bitter . . . . . . . 141

Running . . . . . . . . 509 Brewer's bitter . . . . 141

Clubmoss  Family . . . . . . 109 Crisped starwort . . . . . . 138

Club-rush, Low . . . . . . . I.21 Crowberry . . . . . . . . . 151

Tufted . . . . . . . . 12 1 Crowberry FamiLy . . . . . . 151.

Coastal stellate  sedge ... 1 2 0 Curly-Leaved dock . . . . . 135

CoLonialbentgrass . . . . . 123 Currant, Prickly . . . . . . 144

Coltsfoot . . . . . . . . . 173 Stink . . . . . . . . . 1l.h

CoLumbine . . . . . . . . . 139 Currant FamiLy . . . . . . . 144

Common Fern Family . . . . . 110 Cypress Family . . . . . . . 113

Common bladderwort . . . . . -& Dagger-Leaved rush . . . . . 117

gooseberry . . . . . . 144 Daisy, English . . . . . . . 571

hors&ail . . . . . . . LO9 Ox-eye . . . . . . . . 171

knotweed . . . . . . . 13h Dandelion . . . . . . . . . 175

mustard . . . . . . . . s40 Bog . . . . . . . . . . 170

plantain . . . . . . . L66 Day Lily . . . . . . . . . . 176

pondweed . . . . . . . 115 Deer cabbage . . . . . . . . ~61

rush . . . . . . . . . 117 fern . . . . . . . . . 111

woodrush . . . . . . . 1.18 Dock, Bitter . . . . . . . . 13 :;

Conifers . . . . . . . . . . 112 Broad-Leaved . . . . . 135

Corn speedwell . . . . . . . 164 Curly-leaved . . . . . 135

Cotton grass . . . . . . . . 121 Dogwood, Canada . . . . . . 1%

Cow parsnip . . . . . . . . 1% Redosier . . . . . . 2%
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Dogwood Family . . . . . . . 156

IkJn~~las  ' gonti.nn . . . . . . 161

np  I raea . . . . . . . . 149

lhJl.icheum . . . . . . . . . 120

Dnr1e  grass . . . . . . . . . 126

Dwarf bramble, Strawberry . 148

Dwarf mistletoe . . . . . . u4

seaside arrow-grass . . 114

Eel-grass . . . . . . . . . 116

Eel-grass Family . . . . . . 116

Elderberry, Red . . . . . . 168

English daisy . . . . . . . 171

holly . . . . . . . . . 176

plantain . . . . . . . 166

Evening Primrose FamiLy  . . 153

Evergreen blackberry . . . . L&7

huckleberry . . . . . . 1 5 9

Everlasting, Pearly . . . . 170

False asphodel . . . . . . . L3L

azalea . . . . . . . . 158

bugbane . . . . . . . . 140

Lily-of-the-valley . . 130

mitrewort . . . . . . . 143

Fawn 15~1~ . . . . . . . . . 130

Fern, Deer . . . . . . . . . 111

Lady . . . . . . . . . 111

Licorice . . . . . . . 1Ll

Northern maidenhair . .

Spinsy  wood . . . . . .

Sword . . . . . . . . .

Ferns . . . . . . . . . . .

Fescue, Bearded . . . . . .

Red . . . . . . . . . .

Western six-weeks ...

Figwort, Coast . . . . . . .

Figwort Family . . . . . . .

Fir, Amabilis . . . . . . .

Pacific siLver . . . .

Fireweed . . . . . . . . .

Flowering Plants . . . . . .

Four O'clock Family . . . .

Foxglove . . . . . . . . . .

Fringe cups . . . . . . . .

Gale, Sweet . . . . . . . .

Gentian, Douglas' . . . . .

Swamp . . . . . . . .

Gentian Family . . . . . . .

Giant horsetail . . . . . .

vetch . . . . . . . . .

Glandular willowherb . . . .

Glasswort . . . . . . . . .

Goatsbeard . . . . . . . . .

Goldenrod . . . . . . . . .

Goldthread . . . . . . . . .

110

311

132

110

127

127

127

16!4

163

113

113

153

114

1'3 6

1~ hh

L43

1 3 3

161

161

161

110

150

154

13 h

1115

174

1 3 9
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Gooseberry, Common . . . . . 1l.h

Gooseberry Fami~ly . . . . . 144

Goose.foot . . . . . . . . . 136

Goosefoot  Famiu~ . . . . . . 135

Grass,  alkali- . . . . . . . L29

Blue-eyed . . . . . . . 131

Brome . . . . . . . . . L2k

cotton . . . . . . . . 121

Dune . . . . . . . . . 1 2 6

Orchard . . . . . . . . 125

Pacific brome . . . . . u24

Quack . . . . . . . . 122

Redtop . . . . . . . . I.23

Sweet vernal . . . . . 123

Yellow-eyed . . . . . . 131

Grass Family . . . . . . . . I.22

Green-flowered bog orchid . L32

Ground cone, Vancouver ... 165

Ground ivy. . . . . . . . . 162

Groundsel . . . . . . . . . 1711

Hair-Leaved rush . . . . . . 118

Hairgrass, Little . . . . . 123

Slender . . . . . . . . 126

Tufted . . . . . . . . 335

Iiardhack . . . . . . . . . Lb9

Harebell  Family . . . . . . 169

Hawksbeard, Smooth . . . . . 172

Hawkweed, White . . . . . . 17%

Heather Family . . . . . . . 157

Hedge mustard . . . . . . . 1~4 1

nettle . . . . . . . . 163

Hemlock parsley . . . . . . 1';s

Western . . . . . . . . ILL

Himalayan blackberry . . . . 1 4 8

Honeysuckle Family . . . . . 1 6 8

Honkenya . . . . . . . . . . 137

Hooker's willow . . . . . . 133

Hop clover . . . . . . . . . 150

Horsetail,  Common . . . . . LO9

Giant . . . . . . . . . 110

Marsh . . . . . . . . . 110

Horsetail Family . . . . . . so9

Huckleberry, Evergreen ... 159

R e d . . . . . . . . . 159

Hydrangea . . . . . . . . . 176

Indian mustard . . . . . . . 140

paintbrush . . . . . . 163

thistle . . . . . . . . 172

Ivy . . . . . . . . . . . . ~76

Ground . . . . . . . . 162

June berry . . . . . . . . . LAli

Kentucky bluegrass . . . . . 129

Kinnikinnick . . . . . . . . 157

Kneeling angelica . . . . . lS4
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Knotweed,  Black . . . . . . L35 Maple, Broad-leaved . . . . 152

Commor1 . . . . . . . . 134 Maple Fami~ly . . . . . . . . I.52

.Labrnrlor  tea . . . . . . . . 157 Marine plantx.ri . . . . . . 167

Lace flower . . . . . . . . 143 Marsh cinquefoil . . . . . . 1b

Lady  fern . . . . . . . . . 111 horsetail . . . . . . . 110

Lady's thumb . . . . . . . . L35 pea . . . . . . . . . . 150

Large-leaved yellow avens  . 145 speedweLL . . . . . . . 165

Laurel, Bog . . . . . . . . 157 violet . . . . . . . . 152

Leathery polypody . . . . . LL2 Meadow barley . . . . . . . 127

Lettuce, Wild . . . . . . . 173 Merten's  sedge . . . . . . . 119

Licorice fern . . . . . . . 1 1 1 Mexican hedge nettle . . . . 163

I,ilneopsis, Western . . . . 155 Mint, Wild . . . . . . . . . 162

Lily, Day . . . . . . . . . 176 Mint Family . . . . . . . . 162

Fawn . . . . . . . . . 130 Mistletoe, Dwarf . . . . . . 134

Pink Easter . . . . . . L30 Mistletoe Family . . . . . . 134

Yellow pond . . . . . . 139 Mitrewort,  False . . . . . . 143

Lily Family . . . . . . . . 130 Monkey flower, Yellow ... 1.64

Lily-of-the-valley, False . 1330 Morning-glory, Beach . . . . 162

Little hairgrass . . . . . . L23 Morning-glory Family . . . . 162

Livid sedge . . . . . . . . LL9 Mountain valerian . . . . . 169

Lobelia, Water . . . . . . . 169 Mugwort . . . . . . . . . . 171

Long-leaved sundew . . . . . 141 Mustard, Common . . . . . . 140

LOW club-rush . . . . . . . L.21 Hedge . . . . . . . . . 141

wngbye's  sedge . . . . . . Ll9 Indian . . . . . . . . 140

Mace-headed sedge . . . . . 119 Tower . . . . . . . . . 140

Madder Family . . . . . . . 167 Mustard Family . . . . . . . 140

Maidenhair spleenwort ... 111 Narrow-spiked reedgrass . . 125
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Nettle, Hedge . . . . . . . 163

Mexican hedge . . . . . 163

Stinging . . . . . . . 134

Nettle Family . . , . . . . L3b

Ninebark,  Pacific . . . . . 145

Nodding trisetum  . . . , . . 129

onion . . , . . . . . . 130

Nootka rose . . . . . . . . llr7

Northern maidenhair fern . . 110

Oatgrass, California . . . . L25

Striped . . . . . . . . 176

ocean spray . . . . . . . . I.45

One-flowered wintergreen . . 158

One-:;.ided  wintergreen . . . 158

Onjon,  Nodding . . . . . . . 13 0

Oniongra:;:;,  Alaska . . . . . 128

Orchard grass . . . . . . . 125

Orchid, Boreal bog . . . . . 132

Green-flowered bog . . 132

Slender bog . . . . . . 132

Orchid Family . . . . . . . 132

bier  dogwood, Red . . . . . 1%

oval.-leaved blueberry . . . 159

Ox-eye daisy . . . . . . . . 171

Pacific brome  grass . . . . 12)

crab apple . . . . . . W

ninebark  . . . . . . . 145

panicum . . . . . . . .

reedgrass . . . . . . .

silver fir . . . . . .

silverweed . . . . . .

Paintbrush, Indian . . . . .

Panicum, Pacific . . . . . .

Parsley, Hemlock . . . . . .

Water . . . . . . . . .

Parsley Family . . . . . . .

Parsnip, Cow . . . . . . . .

Pea, Beach . . . . . . . . .

Marsh . . . . . . . . .

Pea Family . . . . . . . . .

Pearlwort . . . . . . . . .

Poarlwort . . . . . . . . .

Pearly nverlasL.ing . . . . .

Perennial ryegrass . . . . .

Pine, Lodgepole . . . . . .

Shore . . . . . . . .

Western white . . . . .

Pine Family . . . . . . . .

Pinesap . . . . . . . . . .

Pink Easter Lily . . . . . .

Pink Family . . . . . . . .

Plantain . . . . . . . . . .

common . . . . . . . .

English . . . . . . . .

Marine . . . . . . . .
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Plantain Family. . . . . . . L66

Plumbago  Family . . . . . . 160

Polypody,  Leathery . . . . . 112

Pond L.il.y, Yellow . . . . . 139

Pondweed . . . . . . . . . . LL5

common . . . . . . . . 115

Pondweed Family . . . . . . 115

poppy . . . . . . . . . . . 176

Prickly currant . . . . . . 144

Primrose Family . . . . . . 160

Evening . . . . . . . . L53

Purplish sweet ciceLy ... 156

Purslane  Family . . . . . . 136

Quack grass . . . . . . . . 122

Raspberry . . . . . . . . . 147

Black . . . . . . . . . 1117

Rattlesnake root . . . . . . 173

Red alder . . . . . . . . . L3k

elderberry . . . . . . 168

fescue . . . . . . . . 1 2 7

huckleberry . . . . . . 159

osier  dogwood . . . . . 1%

Redtop . . . . . . . . . . . l-23

Reedgrass, Narrow-spiked . . 125

Pacific . . . . . . . . l25

Thurber's . . . . . . . l2h

Rocket . . . . . . . . . . . 176

Rose, Nootka . . . . . . . . Ll47

Rose Family . . . . . . . . &.!I

Round-leaved sundew . . . . 142

Running clubmoss . . . . . . LO9

Rush, Baltic . . . . . . . . 116

Beak- . . . . . . . . 121

Common . . . . . . . . 117

Dagger-Leaved . . . . . 1 1 7

Hair-Leaved . . . . . . 118

LowcLub- . . . . . . 121

Salt . . . . . . . . . 1 1 7

Scouring . . . . . . . 110

Sickle-leaved . . . . . 1 1 7

Slender . . . . . . . . 118

Spike . . . . . . . . 12 1

Toad . . . . . . . . . 116

Tufted club- . . . . . 121

Rush FamiLy . . . . . . . . 116

Rye, Beach . . . . . . . . . 126

Blue  wild . . . . . . . 126

Wild . . . . . . . . . L26

Ryegrass, Perennial . . . . 1 2 8

Sagebrush, Beach . . . . . . 171

St. John's wort, Bog . . . . 152

St. John's Wort Family ... 152

SalaL . . . . . . . . . . . L 5 7

SaLmonberry . . . . . . . . 148
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Saltgrass . . . . . . . . .

Salt  rush . . . . . . . . .

saitwort . . . . . . . . . .

Sand spurry . . . . : ...

verbena, Yallow . . . .

Saskatoon berry . . . . . .

Saxifrage  Family . . . . . .

Scotch broom . . . . . . .

Scouler~s  willow . . . . . .

Scouring rush . . . . . . .

Sea-rocket . . . . . . . . .

Sea watch . . . . . . . . .

Seashore bluegrass . . . . .

Seaside arrow-grass . . . .

Sedge, Beaked . . . . . . .

Coastal stellate  , . .

Livid . . . . . . . . .

Lyngbye's . . . . . . .

Mace-headed . . . . . .

Merten's . . . . . . .

Sitka . . . . . . . . .

Slough . . . . . . . .

Sedge Family . . . . . . . .

Seed Plants . . . . . . . .

Self-heal . . . . . . . . .

Sheep sorrel . . . . . . . .

Shield, Water . . . . . . .

126

LL7

136

138

136

144

w

149

1 3 3

110

141

154

128

115

120

I20

lL9

119

119

119

120

119

J-19

117

162

135

138

Shooting star . . . . . . 160

Sickle-leaved rush . . . . . LL7

Silver beachweed . . . . . . 170

SiLvertop,  Beach . . . . . . 155

Silverweed,  Pacific . . . . 146

Single beauty . . . . . . . 158

Sitka  sedge . . . . . . . . 120

spruce . . . . . . . . 113

Six-weeks fescue, Western . 127

Skunk cabbage . . . . . . . L29

Slender bog orchid . . . . . 132

hairgrass . . . . . . . 126

rush . . . . . . . . . 118

Slough sedge . . . . . . . . 119

Small-fruited buLrush ... 122

Small creeping buttercup . , 139

Smooth hawksbeard . . . . . 172

Snowberry . . . . . . . . . 169

Soft cheat . . . . . . . . . L2h

Sorrel, Sheep . . . . . . . 135'

Sour weed . . t . . . . . . L35

Sow thistle . . . . . . . . L7h

Spearscale . . . . . . . . . L3S

Speedwell, Corn . . . . . . L6l4

Marsh . . . . . . . . . 1.65

Spike bentgrass . . . . . . 1 2 3

rush . . . . . . . . . 121
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S~'ikemos:i,  WalLace's . . . . 109

:Sp:ikorrioo:;  Fam.ily . . . . . . LO!,

:ll>iIly  wcitlcl  1’sr’n . . . . . . 111

!:I)  i I.:~cz:~.  Ilouf:las . . . . . . 149

:;~.lc~.r~worl~.  Mni.donhair ... 11~1

:~:+rlg-bank  rl~over . . . . . li;O

spring  beauty,  western ... 13 7

Spnlce,  Sitka . . . . . . . lL_?

Spurry,  Sand . . . . . . . J-38

:;qllashberry . . . . . . . . 1 6 9

Stalk, Twisted . . . . . . . s30

st,ar('1owrr . . . . . . . . . 160

:;-t,:Irw,r'i~ . Crkped . . . . . 138

wt; c: r . . . . . . . . . 151

:X i  rik  c7irrarii . . . . . . . 144

:;.tonecrop . . . . . . . . . 142

Stonecrop  Family . . . . . . L&

Strawberry, Beach . . . . . l&

dwarf bramble . . . . . 1L8

Striped oatgrass . . . . . . I.76

Sundew,  Long-leaved . . . . 14s

Round-leaved . . . . . 142

Sundew  Family . . . . . . . 141

Sunflower Family . . . . . . 170

Surfgrass . . . . . . . . . 116

Swamp gentian . . . . . . . 161

Sweet ciceLy,y . . . . . . . . 156

ciccly, l'urpl.i:;h ... I~';(>

i::'  j 61 . . . . . . . . . :/ 'i 3

sw<?r?l.  Gn  I<? 12arn.i 1.y . . . . . L'i2

:~:wcd,  verrKs1  p-ass . . . . . I.;'  3

Sword  ft?rn . . , . . . . . 112

Tansy . . . . . . . . . . . Y/4

Tea, Labrador . . . . . . . 157

Thimbleberry . . . . . . . Lk7

Thistle, Bull . . . . . . . 172

Indian . . . . . . . . 172

sow . . . . . . . . . . UIJ

Three-squ:trr: . . . . . . . . i?l

ThKifl~, . . . . . . . . . . . 1,110

Thumb, I~~uiy' :: . . . . . . . 1 i!i

Thurber's reedgrass . . . . 12&

Timothy . . . . . . . . . . 128

Toad rush . . . . . . . . . 116

Tower mustard . . . . . . . LllO

Trailing blackberry . . . . 148

Trillium, Western . . . . . 131

Trisetum,  Nodding . . . . . 1 2 9

Tufted clubrush . . , ... 1 2 1

hairgrass . . . . . . 125

'Twinberry,  Black . . . . . . 1.68

Twinflower . . . . . . . . . 1 6 8



Twisl,ed  stalk . . . . . . . 130

Valerian,  Mountain . . . . . L69

Valorian  Family . . . . . . 169

Vancouver ground cone .... 1 6 5

Verbena, Yellow sand . . . . 136

Vernal  grass, Sweet . . . . 123

Vetch,  C:iant . . . . . . . 150

VioLnt,  Marsh . . . . . . . 153

YclLow . . . . . . . . 153

V ioL.ei; Fami Ly . . . . . . . 152

Wake-robin . . . . . . . . 131

Wal~Lnce's spike  moss . . . . LO9

Water LiLy  Family . . . . . 138

Water Lobelia . . . . . . . L69

parsley . . . . . . . S55

shield . . . . . . . . 138

st3rwor~i. . . . . . . . 151

wnl~.,?r~  Starworl;  Famil~y ... 151

Weed,  Sour . . . . . . . . . L35

Westwn  hemlock . . . . . . 1LL

Lilaeopsis . . . . . . 155

red cedar . . . . . . 153

six-weeks fescue ... 127

spring beauty . . . . . 137

trillium . . . . . . . 131

whi-l;e  p:iine . . . . . . LL2I

White clover . . . . . . . . IS;0

hawkweed . . . . . . . 172

pine, Western . . . . . 1lI1

Wild Lettuce . . . . . . . . 173

mint . . . . . . . . . 162

Willow, Hooker's . . . . . . L33

Scouler's . . . . . . . 133

Wil.Low  Famjly . . . . . . . 132

Willowherb . . . . . . . . . L!:.&

AL~-'ine . . . . . . . . LS3

Glandular . . . . . . . 64

Wintergreen, One-flowered . lS8

One-sided . . , . . , . ~58

Woodrush . . . . . . . . . . 11 8

Common . . . ..... 11 8

Woolly cinquefoi~l . . . . . 146

Yarrow . . . . . . . . . . . 170

'Yt!llow-eyed  grass . . . . . 131

mellow  monkey flower . . . . LO4

pond Lily . . . . . . . 139

sand verbena . . . . . 136

violet . . . . . . . . 152

yew, western . . . . . . . . 112

Yew FamiLy . . . . . . . . . 112

Youth-on-age . . . . . . . . Lb3


