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PREFA

This publication i s one of a series of docunents and reports which
outline the natural history, cultural history and recreational
themes for the najor Provincial Parks located i n the sout hwestern
portion of British Col unbi a.

The "Lower Mainl and Area" of B.¢. is one of vast geographi cal
and bi ol ogi cal diversity ranging fro glacier-covered nountains to
the bottom of the worlds Ilargest ocean,.and B.c.’s Provincial
Par ks reflect that incredible spectrum

With such a weal th of resources availableto interpret, it is
necessary t o ensure the major attributes of each specific park are
presented to the 'publicin an organi zed, non-repetitive fashion
t hr oughout t he region.

To achieve this objective an interpretation and informnation
pl an was developed for the parks in the re?l on and the najor
themes/stories Of regional significant to betoldin each park were
identified. A wvisitor travelling through the provincial parks in
t he regi ons shoul d, through our interpretationefforts, appreciate
the significant of each one, and collectively build.on his or her
know edge of the val ue and i nportance overal | .

Thi s document t her ef or e achi eves several i nportant obj ecti ves:
1 It outlines the nost inportant natural and cultural history

t hemes Manni ng' Provi nci al Park to guide i nterpretive prograns
offered to the public.

2. |t provides site-specific locations of the park’s nost
I nportant features for use by i nterpretive pl anners and nast er
pl anners.

3. It brings together additional park-specific natural and

cultural history information gleaned from a review of past
records, files, projects and reports.

4. It identifies information gaps requiring further research,

By reviewing theinfornmation containedinthe'follow ngpages,
t he reader shoul d be able to grasp the essence of Manni ng Park’s
natural and cultural history which is an inportant step in
appreci ati ng what nmakes British columbia‘’s Provincial Park System
SO speci al .

JimQuthbert, R.P.Bio. .
Visitor Prograns Cificer
Sout h Goast Regi on
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| NTRODUCTI ON

This docunent outlines sone of the characteristics of the
human and nat ural hi story of Manni ng Provi nci al Park. Manni ng Park
i's perhaps the best known of our Provincial Parks; it is within an
easy drive of Vancouver. The park was the -first to have a
naturalists program and over the years scores of amateur
naturalists, witers, professional scientists and interpreters have
expl ored Manni ng ParKk. Sone of these left a legacy of witten
material - this report summari zes the infornmati on that we found on
Manni ng Park and outlines sone of the interpretive stories that can
be tol d about Manni ng Provincial Park.

It is by no nmeans conplete' - indeed it nmay not even be
accurate in places. Tinme constraints prevented us from goi ng back
to original sources to check' details, species identifications and
hi storical recollections. |Inconpilingthis docunent we have tri ed
go ci}e the references used so that a future worker can check the

etails.

The choi ce of subject matter was dictated by several criteria
- the format of the docunent, the availability of information, and
to a certain extent the personal biases and experiences of the
witers. W have tried to present enough i nformati on on i nportant
topics that the interpreter that reads this docunent will have a
basi ¢ understandi ng sone of the inportant interpretive thenes of
Manni ng Park. Anot her docunent of equal size could easily be
proched on the natural and human history of this park, withlittle
over | ap.

Despite the size of the feference list at the back of this
docunent, nost of what we know about WNanning Park cones from a
relatively few individuals. Future park enployees and visitors
shoul d be encouraged to continue to add to the store of know edge
about Manni ng Park. H storical information quickly disappears,
speci es distributions change, and new information is brought to

l1ght frequently - all of i ch shoul d be docurent ed.

Manning is one of the nost visited parks in the.system- we
hope that the information contained in this docunent wll help
interpreters prepare prograns that will encourage the public to

keep com ng back.






I. LANDFCRVS aND PROCESSES
A Ceol ogy
1. Bedrock'Si gnificance

An under st andi ng of the %eology of the Park .requires sone
know edge of the geologic history of the surroundlnga ar ea.

Manni nq Par k and the Cascades VVIderness are within the scades
Mountain Range, which extends fromsouthern British Colunbia to

northern Cali ornla(thee 1972). The Cascades are in turn part
of the Cordillera, which i ncl udes the entire western nount ai nous
area of North Aherlca from Al aska t o Mexi co. For reference a

geologic tine scale is found in Table 1

Little is known of this area’s history during the

Precanbrian FEra % prior to 650 mllion years ago). Rocks that
formed during is tine are now buried under such thick |ayers
t hat none are nom/exposed at the surface. Precanbri an Rocks can
be seen elsewhere in the Cordillera, notably |n the northern
Rocki es and Col unbi a Mount ai ns. McKee (1972) sted that it
is possible .that the ol dest rocks in the hbrth scades (i.e.

Manning Park area) nay be of Precanbrian age. The shists and

gnei sses at the bottomof sone particularly old rock sequences

nmay, in fact, be Precanbrian; they are definitely older than
Devoni an (MKee 1972).

During the Pal eozoic Era: (650 to 225 mllion years B P.),

and into the Me50201c E%ag225 to 65 mllion years BP.), a hu?
submarine trou was_situated off the western coast = of h
Arerica. Glle the Cordi | | eran Geosyncline, this trough was t he
bi rthpl ace of a | ar ge proportlon of the rock forpations seen. in
Manning Park today. Its nethod of formation 1s |nterest|n?

Nblten rock, or magnma, fromthe earth's interior had forced ifs

om
P to the surface at underwater ridges formed between the
huge pl ates that nake up the floor of the Pacific Ccean. As the

nemh% forned rock cooled, it was forced anay fromthe ridge b
frombelow, and the result was the conti nuous novenment o
the ocean floor, or crust, away fromthe underwater ridges toward
the west ern coast of North Aneri ca. Thi s process, known as sea

fl oor sPreadln stil| occurs today. Because rocks that nake up
ocean floors are heavi er than those that conprise the continents,

the ocean crust that was pushed against the coast of North

Anerjca was forced, . or subducted, beneath the continent. The
Cordi [ Teran Geosyncline was the résult of such a process. As t

ocean's crust sank, a trough was creﬁted al ong t he Iength of the
coast . This _process 1Is behind t he™ nount ai n- bui | di ng
epi sodes described 1 n |ater sections.

As the forces of wind and water eroded the North Anerican
| and mass during the Pal eozoi c and Mesozoic Eras, rivers carried
the resulting sedinents westward i nto t he ocean. The sedi nment s




Table 1. Ceologic Time Scale.

PERI OD APPROXI MATE DURATI ON ERA

in mllions. of years

Modern . 6--70 . Cenozoi c

70 mllion years ago

. Cretaceous _
Jurassic Mesozoi c
Triassic

225 mllion years ago

Per m an
Car boni f er ous
Devoni an Paleozoic
Silurian
. Ordovician

Canbri an

600 mllion years ago

o Precanbri an
5 billion years ago




were deposited in the Cordilleran Geosyncline, but did not fil
it, as its bottom sank at aratesimlar to the rate of
deposition. The result was the formati on of | ayers of sandstone,
shal e, and ot her sedinentary rocks that were in sone places up to
8 ml es thick. It is these | ayers, when forced upwards and onto
t he continents during nontain-buil di ng epi sodes, hat form nuch
of the bedrock seen In Manni ng Park today.

The actual |ocation of the ocean shoreline during .the
Mesozoic FEra varied with changes in sea level, and wt t he
degree to which the Cordilleran Geosyncline was uplifted by
forces bel ow This is significant because of the difrerences in
rock types formed in diffrerent depositional environnents (e.g.
ocean depth and di stance offshore).' Coates (1974) suggested that

in the MddleJurassic (around 160 mllion years P), t he
shoreline in what is now Mnning Park was aPRrOX|natd
nort hwest - sout heast, extending along a line from e presen

Bl ackwal | Peak past Hanpt on Canpground. By 20 mllion years
|l ater (Late Jurassic), the shoreline may have noved west to the
vicinity of Alison Pass (Coates 1974). Kl ei nspehn (1980),
however’, suggested that no such shoreline existed in the park at
the time; and that it was actually nuch further east, near the

resent Rocky Munt ai ns. Further study is required to clarify

hi s questi on: Flnally, as the regi on becane uplifted during the
| ate Mesozoic (see below, the sea left the area for the |ast
tinme, and all subsequent rock sequences were deposited in fresh
wat er envi ronmnent s.

During the mddl e of the Oretaceous Period, the Cordilleran
Ceosyncline was destroyed by intense forces from within the
earth. The entire western coast of North Anerica underwent an
orogeny, an intense period of uplift, faulting, and folding of
the rock formations created in the Cordilleran Geosyncli ne. Two
of the nost inportant processes were strlke-sllg faulting, and
domndropplng of entire rock seguences. hese  processes
profoundly “affected.the character of the bedrock sequences. found
I n the Manni ng Park area.

Two nmajor fault lines were formed during the late Mesozoic
orogeny: the Hozaneen Fault and t he Pasayten Fault. These fault
lines "are not obvious to the casual observer,. but closer
|n5ﬁect|on reveal s that the rock sequences on the western side of
each fault are very different fromthose on t he east side.

_ The Hozameen Fault passes nort hwestward .t hr oughManni ng Par k
just west of Rhododendron Fl ats (Ross 19.81). It was caused by
the . northwardnovenent of a huge section (plate) of the earth's
crust past an adjacent section {0 the east ?Klelnspehn 1980). So
extensive was this novenent that the land.to the west Manning
Park nmay once have been at the |atitude of Baja California, severa
hundred m |l es to the south (Kl ei nspehn 1980). The process, which
is known as strike S|IR faul ting, probably occurred for 40 to 50
mllion years (Kl ei nspehn 1980).



Strike Strip Faulting-

Downdropping

Figure 1 Schematic diagram showing strike-slip faulting and
downdr oppi ng.




~The pPasayten Fault, situated along the eastern border of
Manning Park, was formed by a process simlar to that described
for the Hozameen Fault. Agai n, the section of the earth's crust
west of the fault slipped northward past the section to the east.
In this case, the |and currently_mest of the fault at Mnning
Park was probably once at the latititude of northern California

(Kl ei nspehn 1980) .

The Methow Trough, or Methow (raben (after the German word
"graben, neaning "down") |lies between the Hozaneen fault to the
west and the Pasayten Fault to the east. It is a "downdropped"
bl ock that trends northwest fromthe Col unbia R ver in Wshi ngton
to about 100 mles (63 km) north of the international border

(McKee 1972). Manni ng Park essentially lies conpletely wthin
t he Methow @G aben. Kl ei nspehn (1980) described the formati on of
the graben as resulting from dowward novenents created by
irregularities inthe fault |ines. These irregul arities caused

intense pressure along certain portions of each fault, pulling
each one apart, allowing entire sections in between to "drop"
down to a | ower |evel (Kl el nspehn 1980).

An |Rgorta_nt feature of the Methow Gaben is that it
contains Mesozoic rock formations that are | argely absent in the
bedrock inmediately to the west and east of the Park., This is
because the |ower elevation of the trough "protecteda" the area
from the degree of erosion experienced by the adjacent regions.
The forces of wind and water generally are strongest at i gher
el evations, and t he Mesozoi c formati ons seen i n Manni ng Park have
been | argely eroded fromthe areas to the east and west. Manni ng
Park therefore provides us with a "window i nto t he past".

The final phase of the late Mesozoic = early Cenozoic
orogeny was general uplift of the entire region, resulting in
long chains of nountains. By around 40 mllion year ago,
upli1fting forces had Eroduced nountain chains simlar to those
seen today %Klelnspehn 980) . These are not, however, the sane

nount ai ns' t hat we see t oday. These "pre-Cordilleran" mountains
were eroded down to nearlé sea level', resulting in a flat
"peneplain® across western B

epl: _ during the M ocene epoch (after

25 mllion years BPR) _ﬁKLelnspehn 1980). The nost recent period

of uplift, around 10 mllion years B P., produced t he Coastal and

Cascade nountai n chains that exist today (Kl ei nspehn 1980). I n

{agt, 15&5 Cascades are anong the youngest nountains on earth
Ss :

Wiile wuplifting and faulting nodified the | andscape of the
| ate Mesozoic - early Cenozoic, other forces nodified the very

nature of the rock sequences thensel ves. Heat and pressure
caused netanorphosis of existing sedinentary rocks into
nmet anor phi ¢ rocks. In addition, new naterial was added from

bel ow, the intrusion' of nagna resulted in the addition of huge
granitic formations.



All of the processes and events discussed above have
resulted in a conpl ex nosai c of bedrock formations wthin Mannin
Par k. These are briefly described bel ow, consult the enclose
map for the |ocations of each G oup. Further descriptions of
each may be found in Coates (1974), Kl einspehn (1980) and Ross
§1981). Table 2. shoms_tyR/lhca! banding sequences .and relative

hi cknesses of the groups in Manni ng Provincial Par k.

Hozameen Qoup: This rock sequence is carboniferous (Aon. n.d.
"or at |least |ate Pal eozoic (MKee 1972:321), and is visible
only at the westernnost boundary of the Park. The sequence
was deposited in a deep mari ne environnent, and typical rock
types include chert, green andesite and limestone “(Anon. n.d.

g) .

Ladner Q@ oup: The Ladner G oup is present in a band between
Rhododendron Flats and Lone Goat Mountain, and was forned

around 160 mllion years BP. Because deposition occurred
at a range of distances offshore, this group contains a
range of “rock types. For conveni ence, they have been

divided into a "near-shore" section deposited” in shallow
wat er (exposed in roadcuts bel ow Lookout and Bl ackwal | Peak;
Ross 1981), and an "offshore" section deposited in deeper
water that now conprises the western* portion of Skagit
Bl uffs (Ross 1981).

Jackass Mountai n G oup: Fol | owi n%t he deposition of the Ladner
G oup, the Jackass Mountain G oup was formed. Most of the
bedrock covering WManning Park toda?/ belongs to this
formation, which was deposited in shallowwater from135 to
120 mllion years BP. (Ross 1981).

The congl onerate rocks visible on Wndy Joe Muntain,
at the Big Burn 2 mles west of Allison Pass, inthe cliff
across fromthe Nature House, and on the second sw t chback
of the road to the Lookout all belona to this formation.
Congl onerates are forned when pebbles and stones are
cenented together by a a nmatrix of fine particles. I f the
conslonerate fornmed” in acurrent. the direction of the
current is preserved inthe formof tilting of the pebbles
orcobbles on a uniformdirection. This is visible in the
outcrop on the Heather Trail past Big Buck Muntain
(Kl epenspehn 1980) .

Pasayten Qoup: Follow ng the deposition of the Jackass G oup,
the Cordilleran Geosyncline was uplifted, and was therefore
no longer covered by the sea.  Arelatively thin [ayer of
non- mar I ne sedi ments was deposited during the mddleto |ate
%gi)aceous, formng the pasayten Goup (MKee 1972; Ross



Tabl e 2 pi cal banding sequences and relative thicknesses of
bedroc groups in Manning Provincial Park. From Coates 1972.

NEOCOMIAN
(LOWER CRETACEOUS)



2. Pal eont ol ogy

Fossils are formed when living animals or plants die and
beconme buried in the surrounding substrate. Usually only
organlsns with hard structures such as shells are preserved; soft
bodi es are deconposed. Fossils usually contain none of the
original material, as it is usually replaced by mnerals fromt he
surroundi ng substrate. Plant fossils often are in the form of
bl acki sh i npressi ons of | eaves or wood in the rock. @ This occurs
when a plant is buried and conpressed by the overlying sedi nment
and nost of the plant decays away, |eaving a thin dark film of
car bon. Soneti mes the i npressi on contai ns exquisite details of
| eaf venation or bark surface structure.

The best fossil-formng environments are under water; hence,
nost fossils . are .ofaquatic organisns or'organisns that have
washed into the water fromthe land. The narine environnent that
was Nhnnln? Park mllions of years ago was hone to a diverse
comunity of invertebrates, fromthunbnail-sized pectens to huge
predatory ammonites whose coiled shells were sonetinmes 'over a
netre |ong. These aninmals,, plus the. terrestrial plants that
washed into, the sea, fornmed fossils that are. now visible. in
roadcuts, natural outcrops, and tal us slopes. throughout t he park.

Fossils are w despread in Manni ng Park, occurring in around
175 different |ocations (Thorne 1978). Coates (1974) provides a
Fossil Locality Mp (see naﬁ pouch), plus nunmerous tables of
known fossils in the Park. The followi ng is an annotated |i st of
speci es whose fossilized renmai ns have been found, based | argel
upon Cbatesﬁ1974). Selected |l ocalities are al so provided, bu
readers shoul d consult Coates (1974) and al so Jel et zky (1970) for
nore specific details.

PLANTS
True Ferns (Devoni an to Recent)

Ferns are rather primtive plants that reproduce by spores
rather than seeds, and usually growin noist habitats. ~ Al though
the, ferns we see today axe usually less than a netre tall,
extinct tree-ferns of 300 million years ago often reached heights
of over 14 m(45 feet), with trunks over half a netre (2 feet) in
dianeter. = The conpound | eaf of nmost ferns is often preserved as
a carbon filmin many sedi nmentary rocks. .

In Manning Park, ferns are anong the nost common pl ant
fossils, occurring in many | ocations including the Lookout Road.
Horsetai |l s (Devoni an to Recent)

Horsetails are a once domnant group of plants that, |I|ike



the.true ferns, are rePresented today by diminutive. descendants

such as the horsetail rush gEqU|setun). Extinct species' o

horsetails often grewin the formof trees over 15 m (48 feet)
high. Their |eaves or branches were attached to the trunk in the,
form of whorls at separate nodes.

I n Manning Park, the fossil horsetails that have so far been
| ocated belong to the sanme genus as the only living genus
(Equi set un) . Cne of the three localities for this groupisina
roadcut .along t he Monunent 83 Traill

Seed Ferns (M ssi ssippian to Jurassic)

As their nane suggests, seed ferns reproduce by seeds, that
are fertilized by wind-borne poll en. This is a “considerable
advance beyond their ancestors the true ferns, allow ng themto.
I nhabit drier environnents. Seed ferns, which are simlar
appearance. to true ferns, have been extinct for many mllion
years. They may be'theancestors of nodern flowering plants.

in
s of

Seed fern fossils are relatively uncommon within the park
and have been found in roadcuts along"H ghway 3, and along the
Monurment 83 Trail .

Cycads (Perman t 0 Recent)

Cycads, which still occur today in warmtropical regions,
are squat relatives of the seed ferns, fromwhich they probably
descended. TheK Wer e once very conmmon, and many ar?He hat the

0

Mesozoic Era should have been called the "age oOf e Cycads"
I nstead of the "aAge of the Dinosaurs".

. Fossilized inpressions of the conﬁound | eaves of cycads are
found .in a variety of locations wthin the park, including

roadcuts al ong H ghway 3.
A nkgos (Perman to Recentt)

Li ke cycads, ginkgos were also common during the Mesozoic
Era; only a single species renamins today. They have broad, fan-
shaped | eaves, ich were sonetines divided into | obes. | n Mnning
Park, fossilized ginkgo | eaves have been found on t he Lookout Road.

Coni fers (Pennsyl vani an to Recent)

~ The conifer trees of today are an old group, wth ancestors
oi ng back to over 300 mllionyears. A comobn fossi| conifer in
his area i s Sequoia, a cousin of .thegreat California.redwoods.

G hers include rel ati ves of today's spruces and | arches.

The | eaves, cones, and wood of conifer trees are found in
outcrops in many parts of the park, including along the Lookout
Road, "along the Mnunment 83 Trail, and onthe Dbank of the
Sim [ kaneen R ver .



Angi osper s (O et aceous to Recent)

~ The angiosperns, or flowering plants, are by far the nost
domnant group of plants in_many parts of the world today, . wth
wel | over 200,00 speci es, Their main advantage is a food-filled
seed that _is covered with a protective outer coat. They can
often renain dornmant for Ion? periods, and can _often colonize
envi ronnents too severe for other plants. Fl owering Elants_are a
relatively Yyoung. group, . having aPpeared_Iess than 100 m I 1lion.
year s ago. FosSilsS of this group found within Manning Park are
nostly "trees, and include” extinct relatives of “sycanores,
magnol i as, and fi gs.

Fossilized leaves and wood of these plants are found in
nunmerous | ocations throughout the park, including the Lookout
Road, and a roadcut bel ow Bl ackwal | * Peak.

ANl MALS
Coral s (Precanbrian to Recent)

These tiny relatives of the jellyfishes and sea anenbnes
produce a hard outer skeleton usually made of calcite. Most
corals are communal , and their col oni es often produce magnificent
underwater mnarine |andscapes such as'reefs. . Because of their
mneral i zed skel eton, they are frequently found as fossils.

In Manni ng Park, fossil corals have been found in a roadcut
bel ow Bl ackwal [ Peak (Ross 1981), and nunerous ot her areas.

Mol [ usks (Canbrian to Recent)
Snai |l s (Canbrian to Recent)
~ Snails, or gastropods, are anong the nost fam
Their hard outer shell grows into an often beauti

f
whorl, out of which the soft body of the snail its
single "foot".

piral _or

ar nol | usks.
S
f pushes its

[
ul
el

In Manning Park, fossil snails are relatively common, and
have been found al ong t he Lookout Road and el sewhere.

Bi val ves(Canbrian to Recent)

Bivalve nolluscs, such as the famliar clans, cockles
nussel s, oysters and scal | ops, all have the conmbn characteri sti
of a shell with two parts. Strong nuscles,’ usually two i
nunber, keep the shell closed. An elastic liganent pulls th
shell open when t hese nuscl es rel ax. Bivalvesfilter tiny foo
particles from the water, which they receive by way of an
I ncurrent siphon, or tube, An out current SIPhon_"exhales" this
water after it has ﬁassed over the gill-like Teeding structures.

Many bi val ves have changed little since their first appearance on

oODSoO-



the floor of the oceans over 600 mllion years ago.

In Manning Park, fossilized bivalves are conmon. Pect ens
(scallops and their relatives), such as the thunbnail-sized
Svncl onenma, have been found on the Lookout Road, on the first
hai rpin curve going uphill (Thorne 1978), and other bivalves,
including the clamlike Trigonia, are found in a variety of other
| ocations. One of the nost common fossilized "clams"™ in the park
is Buchi a, sp.

Cephal opods (Canbri an to Recent)

The nost famliar fossil cephal opods are the amonites and
bel emmoi ds, both close relatives of today’s octopus, squid and
cuttl efish. Ammoni tes, which went extinct |ong ago, were very
simlar tothe living Nautilus of warmtropical waters. Like the
Nautilus, the coiled shells of nbost ammonite’s heavy, calcified

shell is divided by partitions into chanbers, which are all
connected by holes through the mddle of each partition. The
animals, which was very simlar in formto today s squid, lived

only in the outernost chanber. By secreting gases into the other
chanbers, it could control its buoyancy to an exquisite degree,
allowing it to hover notionless inthe water at any desired dept h.
Most anmoni t es wer e capabl e predators, ai ded by t heir keen eyesi ght
and strong tentacl es.

I n Manni ng Par k, ammoni tes have been found in outcrops al ong
t he Lookout Road (Ross 1981), and many ot her areas.

Bel emmoi ds are extinct squid-like animals that possessed a
cal careous internal support conposed of two sections. A solid,
heavy rostrum or guard, probably served as ballast, and a hol | ow
chanper ed section, or phragnocone, fit into a hollowin the front
of the guard. Today’s squid possess a structure simlar to the
phragnocone, but  the guard is absent. Fossil belemites are
represented . al nost exclusively by their guards, which appear as
el ongat ed cone-|i ke structures.

Bel emmoi ds are al so common i n Manni ng Par k, having been found
on the Lookgut Road, and other areas.

Annel id worns (Precanbrian to Recent)

VWormlike animals that burrowed in the soft ooze of the
prehistoric ocean floor frequently left trace fossils. These are
not the aninals thenselves, but rather their sedinent-filled
bur r ows. Many kinds of extinct worns are known only by the
characteristic shape of their burrow

In Manning Park, worm burrows occur in nany outcrops,
i ncluding just north of Allison Pass, on the north side of H ghway
3 (Kl ei nspehn 1980) .
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Brachi opods (Canbri an t o Recent)

Bracl hi opods look superficially sinmlar to bivalves such as
cl ans, lbu the two groups are only distantly related.
Brachi opods typically inhabit deep marine environments. = Most
extinct forns lived in the bottomnud, but living brachi opods
usually attach themselves to rocks via a fl eshy stalk.

Par k Bracl hi pods have been found in scattered locations in Manni ng
rk. .

1. @aciation

~daciation has profoundly influenced the topography of the
Manni ng : Park area. After the final .mountain-building ~ epi sode,
periodic ™"Ice Ages" have caused t he spreadi ng of huge ice sheets
sout hward across North Aneri ca. Several cycles of advance and
retreat of these continental glaciers have occurred startln%
around one million years ago (Kleinspehn 1980), but since eac
glacier all but obliterated any evidence of the previous one,
only the nost recent glaciation is docunmented in the topography
of ~ Manni ng Par k today. This period, the Wsconsin d aciati on,
ended around 18,000 years BP.

During the Wsconsin Glaciation, two "lobes" of ice are
t hought 'to have extended through the Manning Park area: the
Hozaneen |ce Sheet, and the Thonpson Pl ateau | ce Sheet (Coates
1974). .The two glaciers were probably around 7000 feet thick,
and virtually covered the surface of the Park. only the hi ghest
nount ai n peaks, above 2130 m(7000 feet), were not covered by ice
(Coates 1974). These unglaciated peaks are called nunat aks (Ross
1981) .

The great weight of the overlying ice, conbined with the
scouring action' caused by their novenent, cawed the bedrock into
nanﬁ of the shapes we see today. The tops of some nountains,
such as those east of the Viewpoint Trail, have been rounded and
snoot hed (Coates 1974). valleys such as that of the Lightning
Lakes chai n have been nade deeper and wi der, partly*due to the
scouring action of the ice itself, and Partly-due toe erosion by
. maj or glacial rivers carrying water fromthe meltin? | ce (Mathews

1968). small glacial | akes, or tarns, were also fornmed in sone
areas; N conen Lake on the Heather Trail is a surviving exanple
of such a lake (Geology Reference 2).

. The Lightning Lake area contains nmany excel |l ent examples of
glacial fornations. These are described in detail in Mathews
(1968).

As the great ice sheets had retreated, 1local glaciers

remai ned, sonetines caw ng out cirques in the upper parts of
nount ai ns, ,such as on the front side of Mount Frosty (Ross 1981).
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Q her | arge-scale glacial 'features include aretes (jagged
ridges), and horns (e.g. Mount Hozaneen).

The grinding action of glacial ice and water fractured and
removed huge quantities of the underlying bedrock. Per haps t he
nmost inportant | egacy of the Ice Age 1= the creation of a thick
| ayer of | oose rock naterial over much of the Manning Park area.
This layer is usually from.75 to 2 m (2-6') feet deep, but is
often 30 to 40 feet deep or nore (Anon, n.d. ¢@). The result is
specific glacial features of various forns that are visible in
nany locations.

_ Qacial till (unsorted sedinment) can be seen along the north
side of the Canyon Nature Trail (Ross 1981). Erratics, in the
form of |large boulders, are visible onthe south side of the
Canyon Nature Trail (Ross 1981). These particul ar boul ders,
unlike t he surroundi ng sedi nentary bedrock, are nade of granite,
illustratin the power of glaciers to nove objects |arge
di stances (Ross_ 1981). QG her'erraticsare visible on Wndy Joe
Mountain, particularly near the fire | ookout (CGeol ogy Reference
2. These are conglonerates; again, very different from the
surroundi ng rock. A glacial noraine has "been transected b
Hghway 3 west of Mile Deer Canpsite (Ross 1981). A fina
exanple of glacial deposits are the nountain terraces visible
above Thunder Lake (Ross 1981). These are possibly the remains
of deltas formed at the mouths of rivers that once enptied into a

| acial |lake that filled much of the valley (Coates 1974). Large

ane terraces of sand and gravel sepostied anng the valley
sides by rivers swollen with glacial neltwater can be seen al ong
t he roadcut at the western approaches to the park

2. Wul cani sm

A though no active vol canoes presently occur wthin the
ark, the “inportance of volcanic action is evident in nmany rock
ornations. ring the Late Mesozoic era, vulcani smbecanme at

| east as inportant as erosion as a source of material for the
newy forned rocks within the Cordill eran Geosyncline. Nany rock
formations in the park of Late Mesozoi c age contain pyroclastics

gchunks of hardened lava), and vol canic ash. The  vol canoes
hensel ves nmay have been on land, or they nay have forned
vol canic islands (Coates 1974). Bl ackwal | " Peak i s |i kel one

iggg)island formed approximately 160 mllion years BP (Coates

3. Fluvial and Lacustri ne Feat ures

~For ancient fluvial and | acustrine features refer to the
section on gl aci ati on.

Fluvial Features
Post gl aci al drai nage patterns in the Manning Park regi on are

divided 1into two river sgftens: _one systewl?loms west, and
includes the Sumallo and Skagit R vers,” and the other systen



flows east,, and includes the similkameen Rver.  The relatively
young age of nost of therivers and creeks in the area is
reflected in the typically "v" shape of nost river valleys. nu"-
shaped valleys reflect "the fornmer presence of,large glacial
rivers.

Lacustri ne Feat ures

_ The only major lacustrine system in:the park is the
Li ght ni ng ' Lakes chain, |nclud|n% Lightning, Flash, Strike, and
Thunder Lakes. This systemis thought to have once drai ned east,
but "extensive downcutting through a pass just west of Thunder
Lake nay have reversed the drainage" (Coates 1974: p. 7).
Presently, Lightning Lake is situated across a divide, and drains
bot h east and west ss 1981).

4. Shoreline

Due to the paucity of large water bodies w thin Mnning
rark,_shorellne processes are of little inportance in shaping the
errain.

Cc, Inportant Locations for Interpretation of . Landforns and
Processes a

A nunber of |ocations w thin Manning Park hold potential for
use in interpretation of geol ogic and geonor hO|O%IC_ f eat ures.
These are H ghway 3, the Lookout Road, and the Skyline Trail.
G her areas al so contain interesting formations; these are briefly

described at the end of this section.

1. Hghway 3

_ The construction of Hghway 3 has been a boon to those
interested in the underlyln?_structures.of t he Manni ng Park area.
Roadcuts have exposed fornations of various ages, and permtted
the direct observation of formations that would otherw se be

hi dden under overlying rock, soil and vegetation. The many
natural outcrops along the route also contain interpretive
stories. The following is a selection of features that may be

viewed fromthe side of the highway, starting near the west gate.

1) An outcrop containing rippling and trace fossils of narine
wor ns occurs about 4.8 km(3 mles) northwest of A lison Pass,
near a pulloff on the north side of the highway. The fossils are
of the nmud burrows of soft-bodied marine” worns, which becane
filled Dby sedinent, nowvisible as vertical |lines through the
| ayers of "rock. Thi s outcrop al so contains exanpl es of gr aded
beddi ng". These are visible as sharﬁI¥ defined I|ayers of
sedinentary rock that are "graded", wt he | argest particles
(e.g. sand) at the bottomof the | ayer, and the finest particles
(e.g. silt) at thetop.. The bottompart of each layer is also



lighter in colour than.the upper part.  These beds are fornmed b
ul'ses of sedinent that suddenly wash into a body of water, suc
hat the Iarﬂest_(heaV|est)_partlcles_3|nk to the bottom first,

followed by the lighter particles, which are held in suspension

for longer periods of tine (all fromKl ei nspehn 1980).

2) Just east of the Lookout Road, a good exposure of sedinmentary
rocks of the Dewdney C}oug nmay be seen, which contains a nunber
of fossils (Vesterborg 1965).

.' = I;' - - -

3) The hill west of thé\Na%ure Trail (?) contains sand and gravel
sorted by a river when its channel was about 100 feet above the
present raver nearby (Underhill 1970).
é; East of Hanpton Canpsite, several outcrops of the Pasayten

OUP ar e exposed. An outcrop of primarily grano-diorite in the
Castle Oeek area contains sone of the youngest rocks in Manni ng
Par k. It has been dated at 98 mllion year old (all from

Vst er borg 1965)

RL A | arge white outcrop exposed al ong t he hi ghway %ust west  of
e Deer Canpground contains excellent exanples of cross _bed
formations, fornmed between 70 and 90 mllion years ago. They
appear as groups of parallel lines in the rock that are oriented
in many different directions, often cutting off one another.
Goss “beds are forned by current action in 'near shore

envi ronnent s. Particles that are transported by the current
becone piled up on one another, formng ripples by a process that
is not well understood. Each r pP]e contains parallel |ayers of
particles, oriented in the direction of the prevailing current.

At the tinme in which these particul ar crossbeds were forned, the

current was probably flow ng fromthe southwest. Wth tinme,
successi ve generations of ripples becone | ayered one on top of
anot her . en viewed in cross section, th%& apPear as distinct
sets of parallel Iines, or cross beds. (Al tfrom Kl einspehn
1980. )

6) Located in (or near) the outcrop described in 1) are whitish
beds of chemcal precipitate formng thin wavy |i1nes above a
section of black shale. These were probably formed by cal careous
algae that formed mats in a near-shore marine environnent. Thi s

identification is tentative, and should be verifi ed. (Al from
Kl ei nspehn 1980.)

2. Lookout Road

The road to the Cascade Lookout contains many geol ogic and
geonor phol ogi ¢ features that are readily accessi ble to the casual
observer on foot or in a vehicle (but get out to get a closer
| ook!). Underhill (1970) described a "Rock Reading Tour to_ the
Lookout ", which features conglonerates, glacial till, various
types of sedinentary and netanorphic rocks, tilted sedimentary
sequences, and fossils. It is reproduced, in nodified forn?
bel ow The original description also includes diagrans o
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sel ected features. D stances are in xm, those in brackets' are
mles, fromthe gate at the bottomof the Lookout Road.

0-0.8 (0.0 - 0.5 Look carefully at the cliffs rising behind the
service station. These are nmade of conglomerate, a sort of

natural concrete. Here, there was once a tunbling water that
rounded boul ders and pebbl es then buried them deepin -silt and
nud. Heat and pressure hardened the mxture, then weather

renoved the overlying nmateri al .

1.9(1.2) Just above the road are heaps of unsorted glacial till.
A river would be expected to have left this nore or |ess sorted
by size and t he pebbl es nore rounded.

2.2(1.4) At the upper side of the sharp curve there i s sandstone
stained bright orange where water seeping throu%h it has |left
smal | amounts of iron. The orange col or shows that the iron has
turned to rust.

4.0(2.5) About here you begin to see siltstone and shale, .finer
in texture than sandstone, and t he commonest rocks along this

r oad. Here they are nuch broken and very dark; freshly broken
surfaces are dark green or dark bl uish grey. sewhere you nmnay
see themin firmer slabs and in varying shades of |ighter 8re¥ or
brown.  Much of this rock was originally vol cani c ash and ot her
vol canic naterial. It is part of the Ladner or Dewdney O eek
G oups, and was deposited In a deep marine environnent (500 to
4,000 feet) many mllions of years ago. They are interesting

because they indicate that the major source of sedinentary
material at that tine was vol canoes, possibly vol canic islands,
Egéo)contlnental nmountains as in later formations (Kl einspehn

5.0(3.1) Leaving the hairpin bend | ook on your left for the line
of division or "contact" between the ol der shale and the nore.
recently fornmed congl onerate. This |ine nust once have been nore
or less horizontal.

7.2(4.5) Fossil vegetation nmay be seen in an outcrop on the side
of the road here.

7.5(4.7& Watch carefully, and in several places above you wll
see rock faces bearlnﬁ di Stinct ripple nmarks. Waves | eft these
on the shore of a shallowsea mllions of years ago, just as
simlar marks are | eft on the beaches of today.

9.3(5.8) Stop on the sw tchback and observe that hills nearby
are rounded, Wwhile those farther south are nore rugged. |'s
near you are of soft sedinmentary rock, while southward sone peaks
are partly of younger and harder granite. The |arge peak
‘directlysouth is" Mount Frosty [2400 m(7900 feet)], the highest
peak in 'Manning Park. Its peak has been gouged by a gl aci er that
once flowed fromthere; the resulting rounded hollowis called a
ci rque. From this [location along the Rbad you can also see
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Li ghtni ng Lake to t he sout hwest.

10.2(6.4) Look at thetilted layers of shale and sandstone.
Each of these was once a flat |ayer of sand or nud on the sea
bed' , each_be|ng t he product of a Single flood, flood season, or
vol cani ¢ di st urbance. Count the layers in about five feet then
esti mat e how many years' deposits are in sight here.

11.2(7.0) Here the rock layers are'notonly tilted, but also are
twi sted and contorted in curious shapes.

12.6(7.9) Now you should be at the Lookout. In the bend of the
road i s anot her” good exanpl e of tilted sedimentary rock |ayers.

13.0-13.1(8.1-8.2) At the far end of the curve, |just opPosite
the sign pointing towards the al pi ne neadows, are black ftossi
remai ns of tree trunks and |i nbs. I'n general, the Lookout Road
is the best place in the park to viewfossils. Many ki nds of
marine invertebrates and terrestrial plants are found in rock
outcrops and roadcuts, both on the rock faces thensel ves, and in
the talus sl opes bel ow Fossilized wood and | eaves occur in
abundance in certain outcrops on the |ower part of Lookout Road
(Kl ei nspehn 1980) .

13.3(8.3) More ripple marks are visible here.

3. Skyline Trail

1) The ridge visible along the Skyline Trail is a good exanple a
surface feature caused by granitic intrusions. These intrusions,
along wth the surrounding net anor phosed rock, are resistant to
erosion, thus formng a ridge. They take the form of sills
(intrusions of nolten rock parallel to existing layers in the
surroundi ng_ rock) and dykes a ntrusions cutting across existing

| ayers). These intrusions were formed when nolten rock, or
magna, was forced upwards through a cracks or fissures in the
surroundi ng bedrock, probably deep beneath the surface. In

addition to formng granitic intrusions, t he hot nagna
et armor phosed t he surroundi ng sedi nentary rock, formng shales
and siltstones that are also resistant to erosion. The
intrusions also caused the formati on of econom cally inportant
ores, and there is sone evidence of early prospecting along this
trail. (Al fromKl ei nspehn 1980. )

22 On the trail approaching the first peak above Lightning Lake,
at an el evation of about 6I00 feet, an area of bedrock underf oot
contains a series of undulating ripple marks. This is a side
view of a vertical cut through white sandstone that was de505|ted
in a deep water mari ne environnent (all from Kl ei nspehn 1930).

4. G hers

~ The three above areas are by no neans the only areas in
which to view geol ogic and geonorphic features. Two others



I ncl ude the Canyon Nature Trail, and the Heather Trail, A
the former route nay be found gram te boul ders, erratics tl
were transported by gl aci ers (Underhil | 1970%, and gl acial ti
al onﬁ its north side (Ross 1981). A ong the south side of t
Heat her Trail, a huge outcrop of white sandstone occurs as tl
trail passes through a gully just northwest of Bi g Buck Munt ai
(around 6800 feet elevation). The rock here was probably forme
In a near-shore marine environnent. The outcrop al so contains
excel | ent exanpl es of conglonmerates, in the formof cobbles and
huge. boul ders (nmainly %r anitic) enbedded .in the surrounding
matri x. Many of the cobbl es indicate the direction of the water
current at he time of their incorporation into conglonerate
rock. FEl ongate cobbles are tilted in such a way that their upper
ends are pointing dowcurrent (all from Kl ei nspehn 1980).
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I11. TERRESTRI AL ECCBYSTEMS
A Conmmuni ti es.

Manning Park and the Cascades WIlderness Area contain
representative areas of five of the Biogeoclinmatic Regions of
British Col unbi a. Moving fromwest to east in the "k, one
passes through nany of these zones. Wl before Wsftgate one
enters the Coastal VWestern Heml ock Zone. At higher el évations on
the wetter slopes of the cascade Wl derness Area i s the Muntain
Hem ock Zone. At Westigate one enters the park ~and travels
through the (Coastar tern Hemock Zone until r eachi ng
Rhododendron Flats where edaphic conditions modify the
vegetation to one simlar to the GCoastal Douglas-fir Zone.
Before Al lison Pass you move to the "interior" of the park and
one encounters t he Engel nann Spruce- Subal pi ne Fir Zone. = Further
east at lowelevations is the dr¥_ Interior Douglas-fir Zone,
while at highest elevations one Tinds the A pine Tundra Zone.
Moderate elevations at the east end of Mnni n1g Park are included
in the Montane Spruce Zone, See Figure 2 for a nmap of the
Biogeoclimatic zones of Manni ng Provincial Park. A summary of
the characteristics of each zoné is presented in Tabl e 3.

1 (oastal Wstern Hemlock Zone (QM

_ For the visitor approaching Manning Park fromthe west'the
first zone encountered I1s the Coastal WsStern Hem ock Zone. The
tongue of cwH that enters Manning Park represent the  easternnost
extension of this ve_'?etation t?/lae in BC The precipitation in
this zone is over.175cmannually and nost of it isinthe form
of rain rather than snow

This high rainfall leads to soil leaching of nutrients,
especi al | nitrogen, ‘and acidificationresulting in podzolized
sol | s. ant species richnessis |low, wth a high proportion of

plants in  the Ericaceae - a famly of plants that are
characteristically able to exploit ammohia as a nitrogen source
(Table 4). Amohia tends to be the onl?é form of nitrogen
available in acidic growh conditions. For a nore detailed
expl anati on_ of mtroggn netabolismin ericaceous plants see
Section 1T D1 Pl ant aptations to Acidic Soils.
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Map of the Biogeoclimatic Zones of Manning
om Ross, 1982).

Pr ovi nci al
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Table 3. Summary of Biogeoclimatic Zones of Manning Provincial Park and the Cascades Wilderness Area.

Alpine Tundra Coastal Western Hemlock Mountain Hemlock, Interfor Dougias-ir Englemann Spruce-
LU (MH) . TF] SubalpineFir
Forest Parkland Pinegrass  F. Boxwood

Annual Precip. (mm)
Annual Snowtall (rrm)
% Snowlall/Precip.
Mean Annual Temp. {;Eé
Mean January Temp. |
Mean July Temp. (*C)
Number of Months: 18°5

a°c
No. d Frost-free Days
ALTITUDE (m) Southwest: windward 1525 South: windward 0-915 South: windward 915-1525 Southwest: 610-1220 Southwest: 7

leeward 1830 leeward 460-1070 leeward 1070-1830
Climrarlic Climax Phyliodoce-Casslope Tsuga hetero-  Ables-Tsul Abdss-Twuga . Tsuga- . Pseudots! . Pseudotsuga Ables-Picea
mertensiana (P-Cm) phylla(Th) helero?hy%: menensiana  Vaccinlurn Arctoslap‘r‘»gylaos Pachystima Rhododendron
. {A-Th) (A-Tm) membrana- uva-urst © myrsintes
ceurn (T-Vm) (P-Au) (P-Pm)

SOIL
Prevailing Pedogenic Skeletal disintigration, mor formation, podzoli- strongmor formallon thin mor lormallon strong podzolization

Process

Zonal Sl

gleization, podzolization

alpine dystic brunisols
to mini podzols

zation glelzation

humo ferriclo humic
lerro humic podzols
podzds

strong gleization
strongpodzdization

subalpine humic
podzois

podzolization

orthlc brown mini
wooded podzol

mor formation

subalpine humic




Table 4. The differentiating conbi nations of species for the
Coastal Western Heml ock Biogeoclimatic Zone.

west er n hent ock vari abl e noss

Al askan bl ueberry flat noss

deer fern | anky noss _
bunchberry Scapani a bol ander i

t hree-1 eaved foanfl ower'

The Skagit & Sunal | 0 Rivers Junction

The junction of the skagit and Sumalle R vers is the nost
accessible representative site in the Coastal Wstern Henl ock
Biogeoclimatic Zone in Nhnnlng Provincial Park. @ Mich of the
fol 'ow ng di scussion is adapted from Anon. (n.d. j.).

Here representative species of the ONM zone include .western
hem ock, western red cedar, Douglas-fir, devil's club, queen's
cup, bleeding heart, western trillium and wild gi nger. It is
the only known | ocation in the Park where wld, gi nger grows, and
one of the fewfor'westerntrilliumand stinging nettle.

There are two different conmmunity types seen at the Skagit
Sunmal l 0 junction. The first isthe sem-nmature western red
cedar - west er n hem ock- coastal Dougl as-fir forest. Thi s t he nost
accessible stand of very large tinber inthe park, and one of
the fewlocations where the public can see a stand of Coastal
VWestern hem ock in which many of the canopy trees are nore than
200 vyears old (HII 1987). The second comunity type is the
r!Parlan deci duous shrub strip that grows along the river edges.
Wl ows, salnonberry, red osier dogwood, alders, thinbleberry,
red huckl eberry, and_stlnglnP_nett e. These noi sture tol erant
species are inportant in stabilizing the river banks, especially
during peak runoff peri ods.

~ Sone inportant interpretive themes that can be addressed at
this site include sem-nature cwH zone, effects'of shade and soi
acidity, succession, growh and decay and the forest type,
rel ative | ow ani nal s speci es richness of "this forest type.

This is one of the best locations in the park to see the
dark, low and race of Townsend s Chi pnunk ﬁsee Appendix 6) and

Douglas's Squirrel. Speci es such as red-legged frog, rough-
skinned newt and shrew nole should al so be sough; here - all
species that are at or near the eastern edge of their range. The

area 1is one of the best for view ng sone of the coastal forest
bi rd speci es - see Tabl e 5.
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Table 5. A partial checklist to the birds of the Skagit-Sunallo
R vers Junction Area, Manning Provincial park - conpil ed from Anon

(n.d.j.), Fraser (pers. obs.).

Mal | ard
Har | equi n Duck
Common . Mer ganser
Cooper’s Hawk
Bl ue @ ouse
Ruf f ed G ouse
Band-tail ed Pi geon
otted Onl
ack Swi ft
Vaux-s Swi ft
Ruf ous Humm ngbi rd
Red- br east ed Sapsucker
Downy VWodpecker
Hai rﬁ Wyodpecker
Nort hern Fl i cker
Pileated V\bodf)ecker .
A i ve-sided Fl ycat cher
WI | ow FIS?/cat cher
Paci fi ¢ Sl ope Fl ycat cher
Vi ol et - green Swal | ow
Steller-s Jay
Common Raven
Chest nut - backed Chi ckadee

Red- br east ed Nut hat ch -
Brown O eeper

Wnter Wen

Aneri can D pper

Col den- cr owned Ki ngl et
Swai nson-s Thrush
Aneri can Robi n,

Vari ed Thrush

Cedar Waxwi ng

Yel | ow War bl er .

Yel | ow runped War bl er
MacGillivray’s Warbl er
Common Yel | owt hr oat '
W1 son-s . \Warbl er

. WWst er nTanager
. Bl ack- headed G osbeak

Song Sparrow
Dar k- eyed Junco
Pur pl e Fi nch
Red Orossbill

Pi ne siskin
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Rhododendron Fl at s

.Rhododendron Flats is a roadside attraction area |ocated 2.0
mles west of the Lodge. Mich of the following information is
adapted from Wareing (1982d), Mbgensen .(1982f) and Ross (1986,
n.d.)

Rhododendron Flats is in the cwH zone, however the stand
contai ns nany species that are tg/pl cal of the coastal Douglas-fir
zone, Presunmabl y edaphic conditions here have noderated the
gr ow n%ocondl tions sothat species ordinarily found intheslightly.
drier Coastal Douglas-fir zone can grow here.

The nost inportant feature found at Rhododendron Flats is, of
course, the inpressive stand of pacific rhododendron(al so called
red r hododendr on, Cal i f or ni ar hododendr on, bi g-| eaved r hododendr on,
California rosebay). This is one of only two |arge stands of
paci fic rhododendron found in British Colunbia - the other is
nearby inthe Skagit Valley. Smaller stands are scattered in a few
other locations in BC (chilliwack, Hope and south of Parksville
on Vancouver |sland are nentioned in szczawinski 1962). O these
stands, this is the only one readily accessibleto the public. A
June trip to see the bloons is an annual ritual for many British
Col unbi an fam i es.

A characteristic of Rhododendron Flats i s a heavy nbss cover
and rel atively Iﬁ)_oor vascul ar plant cover. Those plants that do
grow here are highly noticeable, and the entire area has high
aesthetic appeal .. As well as pacific rhododendron, other
eri caceous plants are common here, including highly specialized
saprophytes such as pinesap, indian pipe, gnoneplant and
candystick. A list of plants that are found at Rhododendron Fl ats
can be found in Tabl e 6.

Paci fi ¢ rhododendron i s-arguably the most beautiful shrub in
British Colunbia. Certainly it is as attractive as 'nany of the
species. and varieties of rhododendrons in cultivation today. Wy
Isit sorare in British Col unbi a?

It is believed that pacific rhododendron, along with western .
f1 oweri ng dogwood and arbutus are "Cal i forni a relics" = remant s of
atime when a warner clinmate prevailed in British Colunbia. Poor
gr owt h and sparse germ nation of rhododendron sees at Rhododendr on

| ats I end credenceto this.explanation(Ross n.d.). The alternate
?XEI anation of a recent northward expandi ng popul ati on appears | ess
| _

ely..
Sone of the aninmals that can 'befound at Rhododendron Fl ats

i ncl ude Townsend’s WArbl er, steller’s Jay, Red-breasted Sapsucker
and Chi ckaree Squirrel.
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e 6. Some of the conspicuous plants of Rhododendron Fl ats,
wing Provincial Park. List is from Mdgensen (is&z2f), Vareing

32d), Fraser (pers. obs.),

11) .

Ross (n.d., 1986) and Ross and G ass

3es

step NDSS

sipe cl eaner noss

curly heron’s-bill NnoSS
>room NDSS

Jregon beaked noss
red-stemmed feat her noss
juniper hair cap noss
ranky NOSS

>ipe cl eaner noss

| ens

ieg | ichen

rel ndeer |ichen

t onent ose st ereocaul i n
Alectoria sp.

ifers

Douglas-fir

west ern hent ock
nount ai n hem ock (rare)
| odgepol e pi ne
western white pi ne
grand fir

subal pine fir
western red cedar
amabalis fir

Engel mann spruce
west ern yew
comon . j uni per

‘hids

br oad- | eaved t waybl ade
heart - | eaved t waybl ade
rattl esnake plantain

Ericaceous Pl ants

fal se azal ea

western tea-berry -

bl ack huckleberry
oval -1 eaved huckl eberry.

'prince’s pine

pi Nk Wi nt er green

. One- si dedw nt er green

whi te-vei ned wintergre' en
pinesap

indian pI pe

candysti c

paci ti c rhododendr on
kinnikinnick

gnomnepl ant

G hers

queens: cup
vi ne mapl e

ut ah honeysuckl e
fal sebox
bunchber ry

sitka al der

t wi nfl ower

br acken

baldhip rose

si tka mountain ash

‘W || ow sp.

bi rch-1 eaved spi raea
t hi nbl eberry

saskat pon

dul I O egon-grape




Big Burn Area

In the transition zone between the cwH Zone and the
Engelmann Spruce = Subalpine Fir Zonelies an area of sun-
bl éached snags _and_young growt h known as the "Big Burn Area".
Opened up by a fire in 1945, the area today has a cover of young
conifers and blueberries and huckl eberri es. There is “very
little informati on on the blolo?y of the Big Burn Area, despite
its identification as one of the inportant areas for it's
i nterpretive val ue. Mich of the information presented here is
from Ross and Grass (1981) and Fraser and Ramsay (pers. obs.).

On good berry crop years this is a good area for sightin
black bears in the |ate summer and fall. Large quantities o
fallen 1logs attract courting Blue and Spruce G ouse and the area
| a good one for Iooklnﬁ_for raptors such as Red-tail Hawk and
Northern Pygny On.  The high density of snags probably increases
the available nest sites for cavity nesting species such as
Spnnqn g&;gker, Chest nut - backed and Bl ack- capped Chi ckadee, and

aux's : .

2. Muntai n Henmt ock Zone.(M)

This biogeoclimatic zone is not found w thin Manning Park
proper, however is found in the adj acent Cascade WI derness area,
as a mdel evation zone (1200-1650 N) in the wettest areas of the
Recreati on Area. See Table 7 for differentiating conbi nati on of
speci es.

Table 7. The differentiating conbination of species for the
Mount ai n Heml ock Biogeoclimatic Zone.

amabalis fir five-leaved branble
yel | ow cedar Bar bi | ophozi a f1 oerKkei
nmount ai n hem ock D cranum pal 1 di sefum
fal se azal ea pipecleaner NDSS

bl ack huckleberry
oval - | eaved huckl eberry

3. Engel mann Spruce- Subal pi ne Fir Zone ( ESSF)

Mich of the | ow el evati on areas of NManning Provincial Park
are within this zone. Al ong t he hlghmag the zone starts at
Al lison Pass and extends along the valley bottomto east of the
| odge. Much of the |ower elevation areas of the park are in this
Biﬁgeoclimatic Zone. See Table 8 for differentiating
conbi nati ons of speci es.
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Table 8. The D fferentiating Conbi nation of. ecies for the
Engel nann Spruce- Subal pi ne Fir Zone (Courtin et al. 1981).

subal pine fir one- si ded w nt er green

Engel mann spruce gl obef | ower

whi't e-f | ower ed r hododendr on Sitka valerian o

bl ack , huckl eberry Bar bi | ophoi i a | ycopodi oi des.
nount al n ar ni ca Roellia roellia

Brewer's mtrewort

X

As the nanme of this zone suggests the domnant clina
species in this zone are Engel mann Spruce and subal pine fir.
Seral sSpecies in this zone such as | odgepol e pine are conmmon i
sone areas of the park. = Soils in this zone tend to be Podzol
in wetter locations. Drier sites have brunisolic soils.

n
S

The Engel mann Spruce- Subal pi ne Fir Zone of Manni ng Park can
be divided into two areas, The Engel mann_ Spruce- Suba gbne Fir
%ppert Al pine Parkland and t he Engel mann Spruce Lower bal pi ne

or est .

3a. The ESSF Upper Subal pi ne Parkl ands

The open subal pi ne neadows of this zone are situated at
el evations between 1829 mand 2134 mASL Here the grow ng
season is short, between 8 and 16 weeks. Snow usually | eaves in
| ate Junes and returns by | ate Septenber, Frost i s common
| ate August. Peak spring bloomruns form |ate June to early
JulY and peak summer bloomruns fromlate July to early August.
Soils here are classified as podzols (alpine podzols™ or
cryohunods). @ Thi s subzone can be further subdivided into Forbe
Meadow Communi ties and Heath Communi ti es.

Spring bloomin Forbe Meadow Communities in late June and
ear | July includes species such as western anenone, spring
beauty, aval anche lily. Later summer bl oom ng species in the
forbe  comunity include several Arnicas, comon red pai ntbrush,
subal pi ne dai sy, cow parsnip, severa[ | upi ne. species, wood
betong, tal l _brook ragwort, mountain valerian, and false
hel | ebor e. This zone is'the hone of a plant called silvercrown
also called sivercrown |uina). It is extrenely rare in British

[ unbia, known fromonly two collections, both in Manni ng Park
(see Dougl as 1982).

Heath Communities, found in the lower slopes and in flat
areas where snow collects contains a variety of ericaceous |ow
shrubs such as ki nni ki nni ck, white noss heather, red nountain
heather, yellow nountain heather, a variety of huckleberries
I ncl udi ng ~grouseberry and bl ack huckl eberry and partri dgefoot.



In noisture collecting areas and seepage sites attractive
speci es such as narsh narigold, false saxifrage, coltsfoot, snow
buttercuP, gl obefl ower, red nonkey-flower, "and al pi ne vyellow
nonkey-f [ ower can be found. For a“list of the nore conspl cuous
species found in this zone, as well as an identification guide
see Underhil | (1965)

Subal pi ne Meadows of Blackwall Peak Area

For many park visitors, it isthis area that forns their
"alpine neadow' experience. Mich of the follow ng descriptionis
based on Warei ng (1982e).

The subal pine parkland that surrounds Blackwall peak was
Probably once covered by a subal pine forest. Presunably a |arge

ire cleared the forest. A though not all subal pi ne meadows are
caused by forest fires, there are several pieces of evidence
i ndi cating that the Bl ackwal | Peak Parkland was formed this way.

Firstly, the nost w despread community inthis area is the
Blueleaf Huckleberry-Red Muntain Heather.' This vegetation
contains white nountain heather, and broad-|eaved 1lupine and
Eartrldgefoot.' This vegetation type has been ‘described by

ranklin and Dryness (1973) as being a fire induced vegetation
type. It can either be succeeded by a climax subal pi ne forest or

form an edaphi c cli max.

Secondly, fire scars _and bl eached wood are found i n. the'
Bl ackwal | Peak area, especially near Buckhorn}CamB. The fire
that burned in the Bl ackwal|l Peak area probably burned before
sone of the surrounding areas have, “with stunps and Io?s havi ng

| argely deconposed. on Bl ackwal nmeadows
ogc%5|onally contai ned charred (Fraser pers.
obs. ).

Finally the subal pine parkland around Bl ackwall Peak

cont ai ns many Lodgepol e pine and a few whitebark pine trees.
Eventually one could expect a forest of Engel mann Spruce,
Subal pi ne" Fir and whitebark pi ne on drier ridgetops.
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Table 9. A lis of

Bl ackwal | Mbunt ai

Ar ea,

sonme of the conspicuous plants of the
Manni ng Provi nci al Park.

Li st adapt ed

t
n

from an unpublished list on file at Nhnning Provi ncial Park by
S r

McGrenere and W|I

on (1985),

and al so from

aser (pers. obs.).

rn
rn
conmon | uni per
| odgepol e pI ne
western white.pine
whi t ebar k pi ne
al pi ne | arch
subal pine fir
nount ai n hem ock
Engel mann ‘spruce
Piper's woodrush
green-| eaved fescue

Pars[ey fe
ragile fe
n

showy sedge

I ndi an hel'|l ebore
glacier lily

alp lily
tiger lily

fragrant white rein orchid

slender rein orchid
sul fur buckwheat
sandwort
Macoun's campion
spring beauty
west ern pasqueflower
west er n neadow ue
white marsh narigold
but t er cups
gl obef | ower
red col unbi ne
Montana | ar kspur
dr aba
rockcress
| ance- | eaved st onecr op
wor m | eaved st onecr op
spreadi ng st onecrop
grass of parnassis
mtrewort
alumroot
Al aska saxi frage
spotted saxifrage
br ook saxifrage
artridgefoot
an-l eaf potentilla
| upi nes _
round- | eaved_vi ol et
early bl ue viol et

desert - parsl ey
caw parsnip
grouseberr

| ack_ huckl eberry
one-si ded w ntergreen.
kinnikinnick .
four angl ed nmount ai n heat her
pi nk nmount ai n_heat her
yel | ow nount ai n heat her
whi t e-f | ower ed r hododendr on
genti an
showy jacob's | adder
spreadi ng phl ox
Fendler's wat er | eaf
Menzi es penstemon.
snal | - fl ower ed penst enon
al pi ne speedwel |
snal | - f| ower ed pai nt brush
common i ndi an pai nt br ush.
bract ed | ousewort
e]eEhantls head
si ckl et op | ousewort
sitka valerian-
ast er s?p.
?olden | eabane

| eabane spp.
yarr ow
wool y gr oundsel
wool y pussyt oes
pussytoes st. .
pearly everl asting
orange agoseri s

Agoseris Spp.
1reweed
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Dy R dge Trail

Strictly speaking the DrﬁR'dgeTraiI Iswithin the ESSF
Upper Parklands Zone, wth the entrance to the trail starting
near the Cascades Lookout.

The Dry R dge Trail offers breathtaking scenery "and a
par adoxi cal ~delight for the botanist" (Mbgensen 1982a). It is
one of the first high elevation areas to bfoomin the park and is
an excellent place to conduct interpretive walks early in the
season. = Naned because it is situated along an extrenely dry,
southfacing slope, it is exposed to high solar radiation and
W nd. Thi s ridge has an unusual floristic.combination of plant
nor e characteristic of the al pine tundra and the | ow ands of the
dry interior. Plants typical of the transition zones between
these, two vegetation types are virtually absent, creating a
bot ani cal puzzle.

Edaphic and climatic forces_morkln% t oget her are responsi bl e
for the unusual species conposition. The rockiness of the ridge
contributes to the kind of mcrohabitiats available to plants.
Only about half the rldge i S veget at ed. Hgh wnds Tturther
harshen the conditions, and reduce the rate of soil accunul ati on.
Round-| eaved alumroot and cushion buckwheat are two of the
species that are found on Dry R dge are nore typical of the
Ponder osa Pi ne- Bunchgr ass Zone. Spreadi ng phlox, alp lily and
west ern springbeauty are other common plants on Dy R dge - these
nore typi cal of the Al pine Tundra Zone.

Typical of plants living in the A pine Tundra Zone, nost of

the "plants of Er¥ Ridge are perennials, many reproducing
effectively by vegetative neans. O special interest along Dy
Ridge is a Dcenira called steer's head. This tiny and rare
plapx is found along the trail in sone heavily disturbed
portions.

Trees found belowthe ridge and to the south of the crest of

Dry R dge are |odgepole Pine and Douglas-fir. Sonme of them
krumhol z by wi nd and drpu?h . On_the north facing sl ope where
snow | i ngers | onger, noister conditions prevail allow ng conifers
| i ke 1odgepole pine and spruce to grow, as well as ~ noisture

loving species such as pink nountain heather and nountain
valerian.

About 100 mbel owthe upper entrance to the Dry R dge Trai

and across the road, there Is a snall seepage area. Here, Rein
O chids, Gass of Parnassis, Pink Elephant's Head, Comon red
pai nt brush, and nountai nbells grow out of the nossy knoll s. The

unusual speci es conposition likely arises fromthe conbi nati on of
a nutrient-rich cal careous deposits in the soil along with the
anple noisture SUPpHy' A conplete floristic list for the area
needs to be conpiled, a prelimnary one was conpiled by Goward

(1985) see table 9.

20



Table 10. A list of sone of the conspicuous plants of the Dy
R dge Trail, Manning Provincial Park. Gonpiled by Goward (1985).

cut - | eaved. f | eabane grouseberry
spreadi ng phl ox Lyall’s rockcress
. thread- | eaved sandwort swal e desert-parsley
sul phur buckwheat Geyer’s desert - parsl ey
fan-1 eaved ci nquef oi | Dougl as-fir
spreadi ng st onecrop | odgepol e pi ne
f al sebox heart-| eaved arni ca
wool y groundsel U ah honeysuckl e

- lance-I eaved stonecrop wild strawberry
jacobrs | adder si ckl et op | ousewort
'spottedsaxifrage bi rch-1 eaved spi raea
kinnikinnick arctic |lupine
snal | - f| ower ed. penst enon' conmon j uni per
Rosy pussyt oes glacier lily
har sh pai ntbrush - steer's head
S tka nount ai n-ash. Bebb’s W | | ow

P;ne rass
i el d pussytoes

Wldlife seen along the Dry Rdge Trail includes clark’s
Nut cracker, conmon raven, gray jay, dark-eyed Junco, chipping and
whi t e- crowned sparrows and red-tail ed hanks. Pika are found inthe
rock sl opes opposite the |ower areas and red squirrel s and yellow-
pi ne chi prunks are common.

3b. The ESSF Lower Subalpine Forest

Found at the | ower el evati ons of this biogeoclinatic zonethis
is the major subzone found throughout the park. Characteristic
SRECIeS are engel mann spruce, subal pine fir and nountai n hen ock.
Shrubs found in this vegetation t{Pe i ncl ude whi t e rhododendr ons,
sitka nountai n-ash, black huckl eberry, oval -1eaved huckl eberry,
grouseberry, dwarf huckleberry. Herbs found in forests of this
type characteristically include queen's cup, bunchberry,
rattl esnake plantain, twnflower, heart-leaved twayblade and
several species of clubnoss.

A common seral stage in this zone are fire induced even-aged
stands of |odgepole pine. For nore information of this type of
forest see secti ons on secti ons on successi on, nmount ai n pi ne beetl e
I nfestations.

Rein Ochid Trail
The Rein Ochid Trail, is located in the Engel mann Spruce-

Subal pine Fir one. The Rein Ochid Trail is located ona silted-in
beaver pond and the area experi ences noi st edaphic
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condi ti ons.

~ The plant community here is nade of species of noisture
| oving plants. The upper_story here is dom nat ed b% subal pi ne
fir and Engel mann spruce. The ground | ayer contai ns bunchberry,
Queen's Qup, several pyrola and green and white rein orchid
speci es, and tw nflower. Mddl e story species include |ush
growt h of white rhododendrons and trapper tea.

The diverse flora of the area around the Rein O chid Trai

suggests a rich soil; The area nmay still be used by beaver, with
fresh scent nounds and runways'beingbuilt in 1982 (Mgensen
1982c). Animals that can be found at the Rein Ochid Trail

i ncl ude western spotted froE, garter snake, marten, bl ack bear,
Nort hern Three-toed woodpecker,  red- naped sapsucker,' Townsend's
Warbler and Swainson's Thrush.

Strawberry Fl ats

Strawberry Flats is a unique area within the park as it

contains floristic elenents of coastal, interior and al pine
habitats. Mich of the follow ng discussion is based on Mgensen
(1982e). The charred, decaying logs and the fewfire scarred

trees that remai n and abundance of Huckl eberry and Lodgepol e Pi ne
are evidence of afirethat burned the area’in the 1930's or
1940's.

Most  of StramberrK_Flats is covered in a S|ngle aged stand
of | odgepol e pi ne. This stand is quite dense and has_a sparse
m ddl e story of Engelmann Spruce and Subal pine Fir. The | owner
story is ~conposed of shade tol erant shrubs and herbs such as
fal se box, grouseberry, kinnikinnick, and | upi nes.

This stand of | odgepole pine is interrupted by two neadow
ar eas. These two dePreSS|onaI nmeadow ar eas have many species
that are nore typical of high el evation areas. Strawberry Fl ats
has been called an "upside-down nountainY because of this
veget ati on pattern.

The reasons for this distribution of alpine plants are
uncl ear, but a nunber of possibilities have been suggest ed.

Gold ponding is a phenonena of nountainous terrain where
cold rair by nerit of it's denser nature, drains down hill,
occa5|onaily collect|n9 in depression areas. ~ I n sone areas this
has resulted in a double tree line - one at high el evations, one
at valley bottom This nmay be the case in Strawberry Fl ats, were
cold air onding coul d al |l ow subal pi ne and al pi ne sPeC|es to
becone est abl i shed. For a nore detailed explanation of cold air

drainage and its effect on vegetati on patterning see Arno (1984).
_ Anot her expl anation for these oPen meadows of high floristic
diversity lies in the wet nature of the neadow after years o
heavy showfall an area of standing water can appear in the first
nts

i
;
i
meadow (Mbgensen 1982e). There are several species of pla



typical of wet areas present in the neadows of Strawoerr Fl at s
such as wi |l ow, nountal n nonkshood, nountain forget-me-nof. This
my have resulted ina heavy turf layer and a high water table
limiting t he establ i shment of conifer seedlings.

, Still another explanation could be the elenent .of chance

i nvol ved in the establishnent of the post-fire vegetation on the
Flats. The wi de variety' of species there could still be
conpeting for -space, ~light and nutrients. In the future

competition and successi onall processes could lead to a nmuch | ower
speci es richness. .

Wat ever the cause, Strawberry Flats contains at | east 148
species of vascular plants - over one fifth of the species that
are known to occur in the park, Sone of the conspi cuous plant
species of the Strawberry Flats area are listed Iin Table 11
This results in a_sPectacuIar display of flowers during the
summer nonths, especially July. In turh, thls_dlsplag attracts a
wide array of pollinating insects - especially beetles and

butterflies.

As_one continues to wal k westward along the trail at Straw
berry Flats through the second neadow a area of heavy tinber
fornms the western border - here forest species nore typical of
coastal forests can be found including anmabalis fir, western
hem ock, western red cedar, and western yew Thus in a space of
a 6 kmstroll on even ground the park visitor can experi ence nmuch
of the flora of this rugged provincial park.

The area has been used for a variety of interpretive purposes
and sone of the suggested topics have included -fire ecology,
butterfly watching, "namng of plants, wet to dry microclimates,
berry tasting, seed di spersal nechani sns (Mbgensen 1982e).

Sone of the mammal s that may be visible at Strawberry Fl ats
are bl ack bear, |ynx, coyote, yellow pine chi pnunk, red sgquirrel,

Cascades mantl ed ground-squirrel, .northernpocket-gopher, . mule
deer, pika, varyrng hare, Sone of the birds that have been seen
at ‘Strawberry Flats are listed in Table 12. Besides its daytine

attractiveness it is one of the best areas in the park to "take
groups owling (Fraser pers. obs.).
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Table 11. Sone Plants of the Strawberry Flats Area, Mnning

Provi nci al . Park. Fromthe list co
1974, and nodified with information

Mbogensen (1982e).

iled by coward and Chuan
rom Fraser (pers. obs.) an

Nonvascul ar Plants
Br achyt heci um sp.
Bryum Sp.
Cer at odon_pur pur eus
D cranum sp.

j uni per haircap NnoSS
Rhacomitrium lamiginosum

Ferns
~ northern grape-fern
Conifers _
subal pi ne fir
common | uni per
Engelnann spruce
| odgepol e pine
western white pine
Dougl as-fir
west er n henm ock
G asses
bent grass sp
al aska brorme
nmount ai n hai r gr ass
bl ue wildrye
west ern fescue
perenni al ryegrass

tlnoth¥ _
spi ke trisetum
Sedges

Hood's sedge
snmal | -wi nged sedge
russet sedge

Ross! sedge
conmon spike-rush
field woodrush
queen's CUp

chocol ate lily

tiger lily
fal'se solomon's-seal
O chi ds

Al aska rein-orchid

_ nort hern twaybl ade
W1l ows & Cottonwoods
black cottonwood .
Barclay s wllow
Scoul er's w || ow

conti nued next page...

Buckwheat s & Knot weeds

sul phur buckwheat
Dougl as! knotweed
br oadl eaved knotweed
sour weed
Pl ant ai ns _
ribwort pl antain
_ common pl ant ai n
Pi nks
t hr ead- | eaved sandwort
blg—leaf sandwort
red sandspurry
field chi ckweed
Buttercup Famly
nmount ai n nonkshood
red col unbi ne
Lyall's anenone
Menzies' | ar kspur
little buttercup
west er n nmeadow ue
Barberry Famly
creeping .Oregon-grape
Mistard Fam |y
spr eadi ngpod r ockcr ess
Dr unmond's rockcr ess
littl el eaf rockcress
little western bittercress
west er n t ansynust ar d
Stonecrop Famly
spreadi ng stonecrop
~ lance-| eaved stonecrop
Saxi frage Famly _
five-stanened mtrewort
t hree-t oot hed mtrewort
br ook saxifrage
tall fringecup
Qurrants
bl ack gooseberry
sticky currant
Rose Family
saskat oon
goat sbeard
W ld strawberry
sti cky ci nquef oi
gracetul cinquefoil



Table 11. Sone _
Provi nci al Park (conti nued)
Al ders,
sitka al der
Pea Fam |

y .
br oadl eaf | upi ne
Stafftree Famly
Falsebox
Miolets ,
early bl ue viol et
roundl eaf vi ol et
Oleaster Famly -
“buffal o berrx _
Evening Prinmrose Fam |y

f ireweed
al pine w | | owherb
snmoot h wi | | owher b

br oad-| eaved wi | | owher b
el l ow w | | onwherb
tson's willowherb

Parslex FanIIY _

shar pt oot h angel i ca

COW par sni p

Brandegee's lomatium

nount ai N sweet - ci cel y

west ern sweet -ci cel y

Heath Famly
Ki nni Ki nni ck
prince's plne

pi nk mount ai n- heat her
one-si ded w ntergreen
dwarf bl ueberry
bl ack huckl eberry
_grouseberry
Genti ans _
nort hern genti an
Phl ox Famly.
pi nk tw nk
scarl et gilia
spreading phl ox
Wt er f eaf” Family
bul | head wat er| eaf
Fendler's water| eaf
silverl eaf phacelia
Borage Famly _
nmany flowered stickseed
smal | -fl owered forget - ne- not
nount ai n f or get - me- not

plants of the Strawberry Flats Area, Manning

bitter cherry

bi rch-| eaved spi r aea

noot ka rose

Si t ka nount ai n- ash
Figwort Fa

m
har sh paYntbrush

common red pai nt brush
pal i sh indian pai nt brush

snmal | -fl ower ed bl ue-eyed nary

si ckl e-top | ousewort
wood betony
smal | - f1 owered penstenon
chel an penst enon
t hyne- | eaved speedwel |
pi nk nonkey- f | ower
Honeysuckl e Famiily
tw nberry
W ah honeysuckl e
red el derberry
comon snowberry
tw nfl ower
Val eri ans _
Sitka val eri an

Bl uebell Famly
~common har ebel
Dai sy Fam |y
yarr ow ,
pearly everl asting'
or ange agoseri s
al e agoseri s
eafy aster
Douglas' aster
Parry's arni ca
nountai n arnica
heart-| eaved . arni ca
Engelmann's aster
racenose pussytoes
Nuttall's pusSytoes
Michaux' mugwort
edi bl e thistle
t hr ead- | eaved f | eabane
wool y ' eri ophyl [ um
whi te cudweed
west er n hawkweed
al pi ne meadow but t er weed
rayl ess nountai n butterweed
rayl ess al pi ne butterweed
arrow eaved groundsel
common dandel'i on




Table 12. A parti al
Manni ng  Provi nci al
Fraser (pers. obs.).

Par k.

checklist to the
Modi fi ed from Mogensen

Birds of Strawberry . Flats,
(1982e) and

Cooper' s Hawk
Nor t her n Goshawk
Red-tai | ed Hawk
Col den Eagl e
Aneri can Kestrel
Merlin
Spruce G ouse

ue G ouse
%)otted Sandpi per

eat Horned Ow
Barred On
Nort her n Saw whet Ol
Black Smft _
Cal | i ope Humm ngbi rd
Ruf ous Hummingbird
Red- na%d Sapsucker
Hai ry Wbodpecker
Thr ee-t oed \Wodpecker
Nort herh Fl i cker
Pi | eat ed VYbodPecker
A i ve-si ded Fl ycat cher
Vst er n_\WWod- Pewee

W11 ow Fl ycat cher
Tree Swal | ow
Gay Jay

Steller's Jay
Areri can O ow
Common Raven

Mount ai n Chi ckadee
Bor eal Chi ckadee

Red- br east ed Nut hat ch
Brown O eeper
Wnter Wen _
ol den- crowned Kin
Ruby- cr owned Ki ngl
Townsend's Sol it ai
Swainson's Thrush
Aneri can Robi n
Vari ed Thrush
Cedar Waxwi ng
Solitary Vireo

Yel | owrunped War bl er
Townsend's War bl er
MacGillivray's \rbl er
Chi Ppl ng_Sparr ow

Vst er n Tanager

Wi t e- cr owned Sparr ow
Dar k- eyed Junco

Pi ne & osbeak

cassin's Fi nch

Red Crosshill _
Whi t e-wi nged O osshil |
Pi ne siskin
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4. Interior bouglas Fir Zone-|DF Zone

I n Manni ng Park this zone is found in the rain shadow of the
Cascades, east of Alison Pass near Eastgate, north up along the
| owner ?ortlon of the Copper G eek drainage and al so east of
Wi twort h Peak al ong t he drai nage of the Skagit R ver (courtin et
al. 1981 see Figure 3). For nost park visitors only the portion
al ong t he hi ghway near the Siml kaneen R ver is acceSsible, This
zone is typified by having Douglas-fir as the clinmax species on

mesic sites. At” the east end of the park at |ow elevations
there is an area contai ns sone of the | DF zone indi cator species
such as Fal se Box, VWestern wWaxberry and Dwarf Juni per. Thi s

zone is typically dry, wth between 359 and 56.5 cm of
precipitation falling annually - 24-51%of this falling as snow

Both open and closed forests characterize this zone.
Ponderosa pine is a common seral species and Douglas-fir forns
the clinmax species on mesic sites.  |n general i I's believed
t hat flrezgronotes grassland communities in this zone (Val enti ne
et al. (1978) .

In the park, the commonest soils of this zone are tend to be
bruni sol s.

Table 13. The differentiating conbination of species for. the
Interior Douglas-fir Zone (courtin et al. 1981).

dwar f j uni per _ noddi ng oni on
i nterior Douglas-fir showy aster
saskat oon pi negr ass
tall oregon grape wol f "I i chen.

buf f al o- berry
bi rch-1 eaved- spiraea

I n Manni ng Park the | DF is represented by two bi ogeoclinmatic
subzones = the Dry V¥stern Montane Interior Douglas-fir Subzone
(IDFd) along the S mlkanmeen and the Subcontinental Interior
Dougl as-fir (IDFe) along the Skagit (Courtin et al. 1981).

. McD arm d Meadows

McD arm d Meadows, at the eastern end of the Eark-contains a
plant community unlike any other in the park. ow |levels of
rain  and .snow fall prevent nany species with high noisture
requirenments from grow nﬁ/bthere. . Muich of the  followng
di scussion i s adapted from Mogensen (19824d).

It is likely that MD armd Meadow is partiall nat ur al ,
partially man nade. The history of Mcbiarmid adows is
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outlined in Human H story, Section D 5 Honesteadi ng.

G ound cover at Mcbhiarmid meadows consists mainly of grasses
and dry-adapted herbaceous plants such as |ance-|leaved sedum
ussyt oes and neadow salsify. A ong the edge of the Similkameen
| ver regul ar fl ooding creates sites that are noi st enough for
wi | | ows, black cottonwood, col unbi an nonkshood, sweet-cicely, and
| adi es tresses. It is one of the best areas in the park for the
| at er speci es.

McDiarmid Meadows is a good area for view ng snall rodents,

deer and coyot es. The juxtaposition of riparian thicket and an
open neadow creates a productive area for birders, wth species
|1 ke American D pper; white-crowned and chipping sparrows;

yel%Pma orange-crowned and McGillivray's, comon ni ght hawks and
swifts.

5.Alpine Tundra Zone (AT)
The bigPeocIinatic zone at _the highest elevations in the

park i s the Al'pi ne Tundra Zone. The AT zone consists of treel ess
nmeadows, sl opes, and mnndsmegt ridges at an el evation of 2250 m
and above (Valentine et al. 1978). “Increasing el evation roughly
approxinmates increasing latitude in terns of climate “and
vege}atlon. Alpine and arctic vegetation.tend to be very
simlar.

_ The Al pine Tundra Zone is a cold, wndy, snow environnent
with a very short ?romnng season. Desiccating wind containing
abrasive ice crystals which breaks and erodes plant tissue.
Q(ccasional kru ol zed trees are found in protected areas above
treeline. For nore information on adaptations of plants for
living in this environment see Section 11 D 1

Table 14. The differentiating conbination of species for the
Al pi ne Tundra Zone (cCourtin et a