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CHAPTER 1. INTRODUCTION =~ *, . * -2 RS

L ° 3.

- -

'; Newfoundland forms part of the wor1d§ 'boreal zone wh1ch is def1ned
by SJors (1961a) as . the a1most circwnpolar zone 1n the north’ where
dralned grounds are covered by prevailing conﬁferQUS fores§§ ;' SJors

‘i further states that ", . the. greater part offthe tota] peat area of the

: wor]d is w1th1n the boreal Zone ;;,. and the most common type of . ’:_.
eunwooded areas are bogs and fens". - Because of cl1mat1c and h&;ro- ’
topograph1c cond1t1ons the Is1and of Newfound1and doesanot ‘exactly

f1t the above descr1pt1on It is a m1xture of scrub- and heath-

covered barrens admixed W1th sha11ow fens on the exposed;up1ands, and

-of con1ferous forest 1nterspersed with fen and deep bog on the 1owTands,:fﬁ

'The'peatlands’bf Newfoundfahd cover'about 17-20%'0% the land area"or

5 6 m1111on acres (Po]lett, 1968a) and w1th few exceptions, they are

- non-forested In recent years eva]uat1on of th1s 1and area has focused

J

" on- the mu]t1p1e -use - resource potent1a1 of peatlands At present the
:'peat1ands are being assessed for the1r forestry and agr1cu1tura1

'potent1als Inventor1es of their peat moss and peat fue1 volumes are

" be1ng calcu]ated Some areas are be1ng ut111zed 1n park. recreat1ona1

-

:programs wh11e others have been check]1sted through the Internat1onal

B1o1og1cal Program Also, peat]ands are being 1nvest1gated to determ1ne

ﬂ‘1 the1r product1v1ty rat1ng and assess the1r carry]ng capaC1ty for w11d11fe

e ez O™
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- resource deve]opment, th1s study of the peat]ands 1n eastern

of peatland management undertaken in-the province.

However, everi__with this scale of activity .the'ré';is no integ‘ated program

v -
- ¢

¢
Y ]

If such an 1ntegrated program of peat]and deve]opment 1s to occur, 9t -

shou]d be based on 1nterpret1ve sets of basehne 1nformat1on obtamed

,.for each of the major wet]and types. One type of 1nformat1on is’ a

s1te o]ass1f1 cat1on by wh1ch any peat]and pan be readﬂ_y 1dent1f1ed
accord1ng to 1ts eco'log1ca'l character1st1cs If th'ls cl assif-icatwn
were avaﬂab'(e, areas coulq be se]ected on an eco]og1ca1 bas1s for -

purposes of 1ndustr1'a1 ‘or recreat1ona1 use or for purpose of conser- ;'
. . ’ ' 1 t . '
vatm'n* A ,

H '
. ¢
L] .

The need for a peat]and c1a-ssif1cat1on 1n Newfound]and Ted to the

.. v

estabhshment of an 1n depth research program in peat1and eco] ogy by

the Federal Department of the Env1ronmént- These stud1es emphasi zed

.and resu]ted in the determmatwn of a ph_ytosoc1o'log1ca'l c]ass1f1 catlon .

. of bog and fen throughout centra] western and northern Newfound1and

(e g Poﬂett,- 1968a, 1968b, 1968c, 1972a,.1972b 1972&) < However,-
no attempt was made to prepare a detaﬂed c'lass1f1cat1on based on .

morpho’log’1ca'l s1te cr1ter1a Furthermore, none of the 1nvest1gat1ons

were undertaken in- eastern Newfound'land. . Because of th1s lack of

‘ 1nformat1on and the present n"eed for eco]og1ca] data m ‘peat'land

Néwf'oun.d]and wa's undertaken

. ‘.'t«'l'?(" az
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) .‘. . .. . : o .’
The objectives' of. the" s'tudy. _'were:~

_'].' To estabhsh a phytosoc1o1og1ca1 class1f1cat1on of peat]ands 1n v

" eastern Newfound]and and, to compar‘e this c]ass1f1cat1on w1th

- ex1st1ng works completed for other r'egwns of the Is'land ~ ,J.

L 3

: 2 To develop a- morpho]ogma] c1ass1f1cat1on of peat'lands for

B eastern NewfbundTa‘nd ahd to determme d1str‘1but1ons -of phyto- - -

soc1o?og1ca1 un1 ts 1n re]atwn to s1te morpho'logy

.,

-" " i

Previous Peatland Research in Newfoundl.'a'nd" » P I e _

. r . .

. . . .
PN ,. ‘ . 'y v . . ‘e
. .o .

- . . 4 v . N
v . . v % : - .

. .
-

Many of. the peatlands of Newfound]and have a]ready been c1ass1f1ed

3

usmg cr1ter1a such as compos1tion of p]ant commumt1es, nutment

- status, s1te morphology, physica] peat charactem stics and to a much
]esser degree, hydro]ogy These stud1es 1nc1ude the works of Damman
(1964) Helkur‘amen (1968), PoHett (1968a, 1968b, 1968c, 1972a, 1972b

’

. 1972c) and Po'l]ett and Bmdgeuater (1973) T LU

v . . -
v v

Damnan (1964) first deve]oped the c]ass1f1ca;1on fr‘ameyork -on wl'nch
aH su'bsequent peatland e’co'logma] stud'les undertaken 1n Newfound'land /
have been based H1s c1ass1f1cat1on is as foﬂows "

'y

.,.. b_y er'ltaceous Shrubs) L L

» v.-. N 2

’ N 1. Dwarf shrub bog (dY’Y» nutr1ent p00r‘, ve.getathon dom1nated CLe

s



- A . LT
- hPTE, -3 ) ! i \\" 3
. ) ‘.\“nq . t;
. S '“‘1,‘_ |
S et R e o
2.t Q],i.gqtroph'i‘c bog.(wet; very nutriént poor]; ' ' b g
) A (- L 3, ’ K S a . . E ; \.
3. ‘-Mveso_tr@ophic bog"(moderatew”poor, wet)y - - : ;
4. Mesotrophm fen (moderately poor, w1th meadow-hke ' .. v
-'vegltatwn), IR o e
' : <7 . e . .". - r
- s, Eutroph1c fen (nutr1ent*r1ch" vegetatwn wi th more -, g #
N ) exact1ng nutr1ent reqmrements), ' .;'
6. Mai'sh‘ (notrieni:—?ich' Qegetat.:i'on"composed of sedges and‘ .
L grasses, vegetatwn of per1od1caHy ﬂooded a11uv1a1 n . '
’ » . Lo : g
soﬂs) ;' ~ T R .
Pol]ett (1968b) utihzed th1s approach 1n descmbmg the peat r'esowrces
7
of Newfound]and IJOWeyer,b dom1nant spec1es compmsmg the surface
. ) - e ‘ »! L
vegetat1on were a]so descmbed. S e
A modi fied peatland c]a‘ssifiéati'on wés developed by Héikura'inen (19"68)' o
., who, de.scmbed ﬁhe spec1es compos1t1on, of the site. and the relat1onsh1p
. of:. spec1es groups ton utr1ent status S1x main bog and fe‘n types were/ ..:
Lo e . ’_'
descr'lbed v e | ] 3 Wi
'_' . »1'. DWarf shrub bog (Ka1m1a Sphagnum fuscum bog), ;
'. Smal'l sedge bog (Sphagnum-ScirL%s cespltosus bog)
-~3."'Sedge bog ’('Cartex-oligoeperma b g) {'" :
e . o , q4



- - [ "l ', . . ...' c;“ é\
” - . * ‘, \ . . . v e : ' . * ) - l .x
. . »- .5.5 .I‘ \ i ey e
. . . » . - . ‘ ;
UL 9 Herb r1ch sedge bog (Sphagnum recuryum- Carex Herbaceae - R
i ‘.' ng), . ;“. - ‘. L . .; . \ .- ;
5. . Sphagnum- fen, {Sphagnum warnstorfii fen)s y B : g
| , ' ‘s- ) :' ._ C ;'. N . '.‘ : .L, [ :::
. 6... Brown moss ‘fen (Campylium stellatum-Scirpus fén). SR
, A later approach (PoHett, 1972b) based on mp-rpho'log1ca1 and f1or1st1c
. : 'i\ema, wds used to c] ass1fy the Newfoundland peat1 ands 1nto three
general types' A ‘ o oo - A
> - , . a » c
St o Ombrotrophm peat]ands - separated 1nto three .
*  geographically distinct types. e .
AT ' "a.. raised,bqgs.'of. the deh"cra’]* écoregion, . - - . T !
Yoo, T bl blanket 'bog's.'()f"'the"eastern‘ and western ecoregions, .
' .c. blanket bogs of the northern coasta]j‘ecoﬂr,;eg'ioh'. - .
2. Weakly hinemtrophic peatlands-‘-' peatlands that have: ’
, ' ) 'deveioped under a-slight- to moder‘ate mmerotrophlc o Tt
' SRR . 1nf1uence e. g th1n blanket pea s fen humnocks mud
(R EETPICI bot‘toms, s]opfng fens. and part1 'lar marsh var1et1es. ; -
: ' 3. Eummerotropmc peap}ands = 1n;: udes rich fens.
} . .‘_‘ ': : s . ’ . [
. IS L S SR
T ! ‘ T : . ‘
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A]] three-types.haVe.

'p1ant assoc1at1ons 11Lted be1ow character1ze most ‘of the bogs and fens

Y

fp]ant cmmnun1t1es or

"..surveyed in Newfound]and ' BRI .

3.

6.

.NewfoundIandu

‘e
- . v
» . .

., - ’ A £

1 .
1. Ka]m1o Sphagnetum fusc1 - represents the dr1er‘&ymmocks

and a11 but the wettest hollows of both ra1sed bogs and

western eastern b1anket bogs. s t ‘
1. . . S Los )

- -

Rubo Empetrum n1gr1 - s1tes similar tp those of Number 1,

but occurr1ng 1n the northern coasta] reglons of -*

| . . °
I

'1 .
. , . .

Sc1rpo Sphagnetum p;pi11051 - represents the poor fens -

concentrated in cen:::ﬁ Newfound]and o e

P 1}
k| . E ! ) ‘ \u
v s > L] e L B [ b C e ‘e

.

Potent1110 Campylletum stel]at1 - character1zes the

maJor1ty of r1ch (eum1nerotroph1c) fens throughout the

'central-uestern reg1ons_of Newfouanand.

IR

P RS . s »

Tha]ictro-Potent111etum “fruticosae - represents the very

r1ch m01st meadow-llke fens of the northern pen1nsu1a

11mestone barrens. oo S

v e

Betulo VaCC1nietum u]iginos1 - represents the dr1er, more .

©e

heterogeneous fens of the northern pen1nsu1a 11mestone

barrens.. L “

\been c]assified phytosocioJogicaliy.witL ejther.

assoc1at1ons desgr}bed for each The six major-

.~
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" Site parameters)/;nclud1ng nutr1ent contents and .pH -of' the//eat so115 o T
. P Y

thave been corrélated with the peatland un1ts (Po]]ett, 1972c)....‘ f,.' o
L] . . N : . - ‘ . ' i i . - : - . ~ e . . “‘; ¢ ].;;
_Geographic Setting. S S Co
Study.Area e T A . '-: PRI KR
. - - P R . Jja. : " T ~:'L 'x . _'.:.

The study drea compr1sed‘a 1arge part of the Forest Sect1on B30 . _}: _. N

w1th1n the Borea] Forest Reg1on 1Rowe, 197 1nc1qd1ng the_Ava]on, ey

_Burin ‘and Bonavista. péninsulas (F1gure 1-1). oo .:
S P SR ) o L T ‘ o i .:
Topography . I, Y e g L e .
. . o . . \ . _. . ‘ o - ’, T “ " . ! ;

The Avalon and Bur1n pen1nsu]as are gharacter1zed by a f]at to ';;

&

gent1y ro11ing topography wh1ch se]dom exceeds 200 m 1n e1evat1on cal

- R - - . ¢. ‘.~,:
.Extens1ve areas of er1caceous heath barrens occur, especva]ly in: the R
'centra1 and northern’ reg1ons “of the Avalon pen1nsu1a. Many of the . ':'. 40
h111s are severe]y exposed and a1p1ne heath is not uncommon The “

[ »
topography of'the Bonav1sta penlnsula 1s re]at1ve1y f1at however, R

1t r1ses toward the north reach1ng a max1mum of 150 m above sea 1eve1
...... . ..-~r' - ..v

. an
. ot 1 .
. -

:Con1ferous forests occur throughout most of the Bonavista pen1nsu1a C _'?”
1 ca L

“and the 1ow1ands of the‘centra1 and eastern sections of the Ava10n

.

L pen1nsula né;p, ombrotroph1c phagnum bogs occur 1n p00r1y=draJned

i
4 '\

-depress1ons of the more she]tered forested reg1ons. "Sma]l :,'- fA 1‘;
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D . BN . .
- ..
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-s m1nera1 “are qu1te ac1d (Heringa, pers comm. ),

.'- .: . ‘ ) . , P .. .

fbpograph1ca11y conf1ned s]ope bogs are numerous throughout’eastern

o~ - !

Newfoundland, whereas 1arger b]anket bogs character1ze the extreme .

.
» H - N &

southern coasta] reg1ons. . '. . L - R R

« . . P . “«
! 3 . - . -~ 4 a9 - .
. . Lo : - e

'Geoiogy-and_Soi]é' e T ST -n:‘ :

PR
.

':Eastern Newfound1and 1s Epder1aan by a basement of Precambr1an

rock The Bur1n peninsu]a 1s dom1nated By - ac1d1c to maf1c vo]can1c

- 9 o <

rocks whereas the Bonav1sta and Avalon pen1nsu1as are character1zed

%

Ar mostly by s11tstone, s1ate, conglomerate, and ac1d1c to m1nor volcan1c

rocks. Pockets of Cambr1an sha]es are a1so frequent A
. . “ . & TN

N : "u.‘ -
A - -
. A Y , . . PV L - N . ° . :

P ' .
A » A . I

Humo—ferric podzo1 is the predom1nant so11 type fn the study area . ..

However, ferro-hum1c podzo1s are common on the Ava1on and. Bur1n N

pen1nsu1as, the Isthmus of the Ava1on and the northern t1p of the e

l

Bonav1sta pen1nsu1a~ P1ac1c ferro-hum1c podzo1s are more common

7
L] ‘. . B

throughout the ‘whole reg1on. In genera1 the eastern port1on of

Newfound1and 1acks base-rich rocks and the so11s both organ1c and

- -y ,,....

- . . . . - -

- “ . . - . . . o Wt . .
- ‘ e . PR - T ~ -

- -

*~Mean annua} precipitét1on of the study area is general]y greater

than elsewhere 1n Newfound1and

..

-; a1ong the coast11ne.. 0rgan1crdepos1ts ‘some- exteas1ve, are scattered .

It var1es from 135 cm for the Ava]on o

e

3
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Q. *

' -pen1nsu1a and 102 cm for the Bonav1sta penlnsula. Slm11ar1yg mo1sture :"e

. Apr1mar11y.1n areas with prec1p1tat10n between 62 cm and']OO cm.’

'{ Extensive b]anket bog development occurs even over s]oplng ground in

. : PR S g
1 - . :
1 ' O ., . ) .
- H ] : *. i
1 . i - ’ 3
°. - . $
\ O [} . s e 70y ‘ s . J- .
. ' iad 0 '.' . .
< s 2 e ' .
. » . ¢
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- ° o
v Y oras - -
» - v
. *. v ¢ -
3 L 3 )
\ I\ . K s S # ’ ,
N

o ." K ,.. ! . ..'-‘r';:. ‘. - - :“‘
-:.and-southern Burin peninsu]as; tol]27;cm for the northern aurin

, surp]uses vary from about 50 cm-in the more northerly regions of the ..-3;', N

n:B?nav1sta pen1nsu1a to 90 cm for most areas of the AValon and Bur1n-~ﬁ1‘ f “‘j
:lpen1nsu1as.A Mo1sture surp]uses as hlgh as 1]0 cm- hgee also been- ."i -
.'recorded for certa1n areas of the Ava]on pen1nsu]a (Pof]ett 1968b) :
The deve]opment of most peat]ands 1s re]ated to c]1mat1c cond1t1ons. o s\,*
Gran]dnd (1932) repdrts that ra1sed bogs 1n Sweden are concentrated ‘ﬂf_. - B

Where prec1p1tat10n 1s greafer than 100 ‘om b]anket bogs are domlnant .

o
- e \ - “
o

[ 5 . Bl
. the humld southern reg1ohs of the Ava10n and Bur1n peh1n5ulas. L e
Furthermore, Auer (1930) states that a1though 1t 1s the ex1stence of

\ ) sl
depress1ons or other favourlng topograph1c~features that br1ngs'about '”1 St

the ]oca1 growth of peat bogs, g’ "generous" ra1nfa1] favours thelr ;

‘ N H . . . - N ) \- .t . " * N ': : P ’- P
', et ) T e . PR 3 -, N i -
.formatlon. S R N A B T P AR
: : : s ‘ T T e e e T e

.o a Lo B S - - . . . .

_ ‘The mean air temperature for January 1s 4 C and,for Ju is- 120 15 C,,-a:‘;:, 1;.?

df‘

_'Po]1ett (1968b) The coo]neSs ‘of the summer tempera_y,éh is attr1buted

;:to inf]uences of the co1d Labrador curreht These coo1 temperatures 1n ‘

) ;comb]nation w1th a m01sture surp]us’ hlgh hUm1d1ty, and a frosthfree u]'.".

fa w“

. season of about 120 150 days, reduce the rate of evaporation and L
o .further promote bog development 1n eastern Newfoundland ”".- net s
3 e : , ‘." ..“" K
: ; N '= P " et R _
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Peatland Classification Systems . & . =~~~ - o .. o

»

El
LT

° .

Peat]angs compr1se about 150 m1111on hectares (375 m11110n acres) of

i the world’ s, 1and surface (bebett Sy~ 1968), and, in recent years have -;Tl L

been the focus of. attent1on of many researchers (eco]og1sts, botan1sts,
ot foresters eng1neers, etc ). Consequent]y, many peatTand c]assnfﬁca-

t1on systems have been deve1oped, 1ndependent of. one- another, ‘to ‘f

' sat1sfy the needs of: part1cu1ar d1sc1p11nes These mu1t1far1ous : R

approaches to the c1a551f1cat1on prob]em haVe led to a]most

1nsurmountab1e d1ff1cu1t1es 1n efforts to produce a un1versa1 s
";class1f1cat1on. ' _)~' ‘." SR .1...:": .’l T

. . . )
. . [T .
<8 . . . . ~

. .
Ll N ° ‘ ," -1

- “

" The pract1ca11ty and appT1cab111ty of any cTass1f1cat1on system depends ) o

n /

: main]y upon 1ts purpose (e. g fo estry, agr1culture, commerc1alr etc )

Most approaches to peat]and c]asswf1cat1on compr1se externa] features ‘
oL v of the peat1ands (e.q. vegetat1on. morpho]ogy, phys1ognomy) or . ' = S

[N

1nterna1 phys1co chem1ca] features (e g peat chém1stry, structure, . ;-L

hydroTogy, degree of hum1f1cat1on), or a comb1nat1on of both‘

B ‘J
° 2 PR RN s . - .

o .
) n

"The 1nterna1 propert1es of peat]ands genera11y 1nvo1Ve env1ronmental e
/ ;
grad1ents, nutr1ent status, and or1g1n and structure of the organ1c

- so1ls. Nutr1ent status has been used successfu]ly as-a bas1s for
o

peat1and c1hssxf1cat1bn 1n Europe (DuR1etz. 1949, Be]]amy, 1968)



‘f and 1n North Amer1ca (SJors, 1959 1963 He1nse1man° 1963)
. ‘S1m1lar1y. class1f1cat1on systems based on structure, degree of )

: decompos1t10n and f10r1st1c or1g1n of peat have been descr1bed (Day, o ,fff3

e e )

. 1968 Farnham, 1963, 1968, MacFarlane and—Radforth,n1968, Moore, T
1973 PuustJarv1, 1973) B o cos . '“f.; '

A

_The erternal'features of peatland c]aseification arejdeneral1y'

. emphas1zed 1n a landform approach (Dachnowsk1, 19215 Drury, 1956
Radforth 1969 Be]]amy, 1972 Ruuh1Jarv1, 1972). However, some o o ._._‘ .A
" approaches stress e1ther features of plant phys1ognomy and dom1nance : '
;_(Nh1ttaker, 1962 Penfound 1967- Jeg]um, Boissoneau and Haav1sto,--
1973) ‘or f10r1st1cs (Duv1gneaud 1949;‘Po]1ett and Bridgewater,a}973); o

¥ .
L PO

.-Most modern-day'approacheé to peatland clas;itication incorporate,:
both 1nterna1 and externa] features of peat]ands For examp]é, - o .
'He1nse1man j1963 1970) in M1nnesota and Tarnoca1 (1970) 1n Man1toba . '1_3 i . ;
descr1be Water reg1me, phys1caL character1st1cs, ecology and natura] S
:.Vegetat1on as dof1n1ng cr1ter1a of peat]ands _ Other approaches C ¢
'.;1nv01ve hydro morphologica] factors (Goode, 1973; Ma]mer, 1973),

: nutr1t1ona1 status’ and p]ant conmunwtwes (Po]]ett,1972a 1972b, 1972c,

L4

. To]eman, 1973), vegetatton, peat and sub so11 (McEwen, 1967)

N :
t . . - -}

"
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. Three maJor categor1es of peat]and c1ass1f1cat1on that under11e much

of. current peat]and research are out11ned by Po]]ett (1972b)

. Morpho]og1ca1 - Tnvolv1ng the peatland comp!ex -.: '5'- '~~3"i 5 ?‘
‘ ;2; Phytosoc1o]og1ca11— 1nvo1v1ng*eub un1ts of the comp]ex ‘ : . . :; T "ﬁ
'é} Eco]og1ca1 - the 11nk1ng theme, 1nvo1v1ng eco]og1ca1 parametersf, : ~: ' ’w
e T 8. - St -
: The‘finst:Wetlaﬁd c]assifiéation involying aspects of d11- three § i
E approhches has been developed in Canada by Zo]ta1. et al. 01975) ', - i'¥-“:W: _ ’
 The fourlc1ass1f1catory 1eve1s 1isted below are he1rarch1ca1 1n U, o Z
.structuge,-descend1ng-fromitheAgenere11zed levels to the specific ;t o .§
Tevels. ' S
JLeye[ 1: - moet geheralized- hasee on site feetﬁ?es-whieh either"iﬁh LT ;
- ..‘l, const1tute -or contr1bute to the physiognomy of the wetlands. é
The major wetland c]asses arej . i . "" ' ,"jn‘ ‘ ;
a) " bog, R B
by fen T e / | | L
c) marsh - B Ny o 'f T S
- d) eswahp ._ﬁ.. L "l“,%_ “ﬂ‘ i |
e) ‘shallow open'water: o
:FeVQ] Zhi-'hased primarily on‘surféce morpho1ogy'6f‘the hét]and'ze.g.,, h
| f raised, or 1eve1 surfaees, patterns or r1dges; dehﬁeseions | .
or pools. | | . s . L .. . e
N . : o }?
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Level 3: - the wetlands deﬁned in Level 2 are here def‘med on the -

R 1

basis of “their vegetat1on character1 st1cs. .

Level'-4 - the most detaﬂed leve] of the c]ass1f1cat1on where the

s spec1a11zed needs of di sc1p'|1nes are recogm zed
Methods . . SN

The peat1ands ‘of’ eastern Newfoundland, have been c1ass1f1ed accordmg
“to morphological and phytosoc1o]og1ca1 criteria - and supplemented by u' o
eco]ogmal data.” The ,methods used in the classification are presented |

‘ 'be] ow.

A. Morphol ogical

A‘ total of.i‘:iﬁ peat _p_rofﬂes were described frdm peat c.ores sa'rﬁd]ed" :
trom 47 se]ected'sités (F1gure 1-2). A Hﬂher ,peat samp1er was used .
to obtam the profﬂes and depths of the peat depos1t Cores were
: taken: at every 50 cm: depth unt1l bottom was reacﬁed The peat
_..texture, botamca] const1tuents (s Qhagnum, Sedge woody, etc ) and
degree Of humification. (Tab1e 1-1) were . determined and recorded for .
each core depth. Not 1ess than three such" profﬂes were taken on
g

.each of the different peat]and sites 1nvest1gated (1ocat1qns in o ; N
Append1xl) '._* ' ’ L} | " , o N S .
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-
4 . TABLE 1+1: METHOD FOR. DETERMINATION OF° HUMIFICATION 0F PEAT SAMPLES (From ~von"Posﬂt, '1926) -
Humi £ Ev1dence of Degree P'Iant Structure *Mud Present water Passmg Upon squeez1 ng  Residue - >
‘cation  of Decomposition . o : ¢ - through f1ngers, '
. Scale . , . . e . amount of peat.
S _ : o e e . substance passing
1 il S recognizable ~- nil. - . .- yes. ‘clear and * nome "~~~ |. - none -
. . A S : o coTourTesS LT, .- : J
£ 2 almost nil - , .re;dgnizab]e C it . yes. clear but none - . * none
o o . e T : L yeﬂow brown B
-3 uery-iittle recognizable  Tittle . yes. d1st1nct1y none - - - non'e‘,?-
' ) v ’ turb1d . ' L '
-8 little . . . . mostly - °° .'some ' _ —....yes. very turbid none. .. ... sorie, o.’
L : w"ecogm’zab]e S S S . i somewhat pu]py
5 .-fairl"y evident . -barely recog— moderate _'--yes ~-moderate some o .. very pu]py ',
. Lo o ‘mzab'le amount . _amount .. ’ A A
- . N L, . . . Lo Lo
6. evident - . 1nd1st1nct less moderate yes. moderate one-third.- very pulpy .
: . ) .*in' residue amount amount ) : : R
7 " strong. . faifly recog- - much . - . yes, some, dark one-half “ - very pulpy
: . nizahle - o= v in co]our . . oL e
8 -};trong S "very indistinct much, = - Jes, Some. dark two-thirds . ¢ ° greasy. P
o : , _ - ~_1nco]our - T .4‘
- LR S S . . ' .
"~ 9-.. almost fully. o a]most unrecog- very much . very 11tt1e, almost alil - . . @reasy . . -,
' decomposed. ' mzab'le ° . -very dark in . C e T 2
S o o e, . co]our o S
10 completely : ent1re'ly mthout ent1re]y - no free water. all : . greasy
decomposed = = plant structure muddy . . : : :



‘B.” Phytosociology

%
.

o After the d1fferent peat1and types were determ1ned (e g ra1sed

bog, s]ope bog, aapa fen, etc ), a representat1ve peat depos1t of

each type was se1ected (1ocat1ons in Append1x II) for more 1ntens1veuu-
morpho1og1ca1 stud1es At 1east 6 7 prof11es were taken and degree"

’ of s]opefper un1t d1stance was recorded us1nq'an Abney‘hand 1eve1

I )
«

‘ 2-1 to 2- R : "", LT . . .

" The ph}tosocioﬁogica] methdds of the Zurich-Montpellier School .
of Phytosoc1o1ogy (Braun- Blanquet 1932, 1951) were uséd in the -

descr1ptlon of 248 re]eves from 128 peat]and s1tes (F1gure 1= 3) and

the subsequent de11neat1on of 1 vegetat1ve units. Although this .-

method has been cr1t1c1zed as be1ng subJect1ve, 1t has successfu11y

.';been appl1ed to ‘classify . forests heath peat]ands and grasslands -

P

f'throughout the wor]d (e. g Duv1gneaud, 1949, Damman, 1964, W1111ams

and Variey, 1967 Br1dgewater, 1970; Po11ett, 197Za, 1972b, and

* Meades, 1973) It 1s probab1y the’ most universa]]y adopted phyto-

According to Poore (1955)
"The techniques ‘of descr1b1ng vegetat1on pract1¢ed by
‘the” Braun-Blanquet School. offer 'a happy mean between
time-consuming statistical methods and the. rather ‘

slipshod description of large areas practiced by: . - .

‘many English-speaking workers. Furthevmore, Anglo- - -

-~ American ecologists tend to over-estimate the. import-
ance of dominance; they are thus prone to overlook
well~defined communities occurring W1th1n vegetation C
dom1nated by the _same species." ‘. - '

f

»

' . and a cha1n measure. These peat. depos1ts are 111ustrated 1n F1gures.

"soc101og1ca1 method presently used in w1de-sca1e vegetat1on surveys.':
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' s . ’ , . 7 ,
In an effor‘t to compare and eva]uate certaln phytosoc1o]og1ca1

-

techmques, Moore et a] (1970) descmbed three areas of vegetatwn

(dune mountam heath, and sa]t marsh) 1n Ire'land _using. the fol'lowmg
techmques " ’f.' L

I

1. Ihe Braun-B]anquet method

l"

‘2.' Assoc1at1on and inverse. ana1ys1s ofﬁhlhams and Lambert (1959 1961)

T3 Cluster ana]ys1s based on d1fferent coefficients of s1mﬂar1ty, and

4, Qrdmatmn or pr1nc1pa] componenttanal_ys1s perf,ormed on matrnces of
‘different coéff’icientsf. ‘ 4 -
) ’ ’ )

v
A A

The overall results indicated that the Braun-Blanquet method is".

Lo o .
2 . R . . . 1.

cons1dered to comb1ne severa] advantages of the other methods’ and to .

[}

" be the most econom1ca1 in terms ofi "eff1c1ency" (‘rat1o of t1me 1nput B
‘to mformatmn emerg'mg) Fur‘ther Sh1mwe11 (1971) states that

“The. resu'lts Of comparatwe studies and stud1és on T
. the best method for a particular problem have ‘showns ™0t
-« .+ ‘ta):that-there. is no-deng¥al 'best method®, and"

* (b) with respect to time involved and information
obtained, the methods of the so-called traditional .
schools of phytosociology: present a better over-all .

* understanding of the comp]ex1ty of the..nature of the . - _°
Vegetatmn "o . C e

. A\ .
Smce 1ts creatwn about 50 years ago, the Z M. approagh/to vegetat’ion )

c]ass1f1cat1on has undergone only minor changes in methodo]ogy The
works of Braun-B]anquet (1932), Poore. (‘1955 1956), EHenberg (1956)
and Beckmg (1957) form ‘the basis of the Zur1ch Montpe'lher appr‘oach :

today, but contams r‘emnants of outmoded termino]ogy. The most récent,

. <,

v



and more rehab'le, accounts of the Z -M methodoTogy are presented by
A 'Westhoff and Den Held (1959) Br1dgewater (1970) “Pollett: (1972a),
- 'Sh1mwe11 (1971) and Meades (1973) IR ':. | '

L1 1

i

. The technidues of the Zdrich-Montptzi*Her schoo] of phyto'socio]ogy

can be d1v1ded into two phases (a) ana'lyt1c phase, concerned

"'w1th se]ectwn and sampling of -plant commun1t1es, and (b) synthes1s .
pha'\se', concerned w'1 th lthe synthesis of f1e1d data “into- a he1rarch1ca1 ~ a
. phy'tosodioiogical eTassiﬁ‘cati'on systenr 'In.'the foHdwing 'sdmnary},

'the analyt1c phase foﬂows Br1dgewater (1970) Moore, ‘et al. (1970) |
.and Shimwel 1 (1972), whereas synthes1s foHows Shimwell (1972) . -

' 1) An a]ysis' L _ _ ,‘ T : . dL/ﬁ o
' The analyt1c phase of the Z-M methodology 1nvo]ved the coHect1on : ‘ " R
' of f1 e]d data denoted by relevet . throughout the text Th1s samphng

_ procedure has been termed very ,subJectwe s1nce it aﬂows the

1nvest1gator freedom to choose the most representatwe un1form samphng

. areas. At first glance, the approach appears tp be very b1ased and

selectwe However, the phytosocw]ogist with h1s know1 edge of -the:

study area ~ chmate topography, pedo]ogy, ﬂora -~ will, with a

N "'htt]e experience b ab]e to detect dtfferent f10r1st1c comb1nat1ons

\w1th1n d1fferent hab1 tats, thereby enaang him to samp1e plant
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comnumt'ies se1ect1ve]y, but also representatwew Beckmg (1957)
- descr1bes th1s as a "phytosoc1o1og1ca1 v1ew" of vegetat1on by the

1nvest1gator e . ’ iy

< - . N v e ok
PR .
.

One of the ma:jor samp'lmg prob]ems assoc1ated w1th the 2-M method
was se]ectwn of a umform oL, homogenous area Poore (1955a) defmed.'

_1t as Yt the essent1a1 prerequ1s1te of all phytosocw]ogma] systems,

~'but 1t is unfortunate that one cannot deﬁne with prec1510n what is ~

meant by umformty" A &tat‘u st1ca1 method of determ1n1ng homogene1ty
'.of a vegetatwnal area 1nvd]ves the concept of m1mma1 area' (Hopk1ns,

1957, Br1dgewater, 1970) This concept was used in the study of " -
_,Newfoundland bogs and fens in oentra1 »:estern and northern ‘Newfoundland
'-(Poﬂett Bridgewater and. wel'ls 1970).\ The m1nima1 sizes «0f samphng 5
"‘.area estabhshed for uni fonn homogeneous mats w1th1n bog and fen were

, 1/16 sq m. and 1 59. m. respectwely As the samp]e area 1ncreased

e e

beyand th1s s1ze, the numbers of add1t1ona1 spec1es were almost
,Ineghg1b]e C]osed vegetatwn units (e g. hummocks, hoHows, poo]s,
_ etc. ) were samp]ed witmn the1r comp]ete boundaries regard1ess of size. |
. Th1s method of detenmm ng m1n1ma1 area is approphate for samp‘hng
. relatWe1y few s1tes, but 15 too t1me consummg for 'Iarge-sca'le surve_ys
: An alternatwe approach “to’ deternnmng homogene1 ty, and one that was

used in th1s study, was ¢v1sua1 as5essment as advocated by Moore, et :

. (1970) who stated:

‘o - o, 0"
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1so]ated occurrences -of p'lants . IR e

R school*will choose areas: for descr1pt10n on the bas1s -
of two cr1ter1a e e = ‘ :

. 1‘)~. that the main phy51 ognom1 ¢ and ﬂor1st1c types
.~ of the vegetatwn seen in the area: be1ng stud1ed S
-are reasonab'ly sampled and

2) that the samp]e plots seem umform in regard to’
vegetation and to obvious features; this is.
+ aimed at avoiding the 1nc1u510n of two vegetation
' . types w1th1n ‘one releve "

i}

® The coHect1on of f1e1d data wﬂ'( » in most 1nstances, contam

some "unhomogeneous ‘releves jHowever, synthe51s of the vegetatlon

.‘table serves as. a quasi ob:jectwe test for homogeneity A re]eve '
'_cons1st1ng of p]ants from “two different conmun1t1es wﬂ] conta1n a
. large number of spec1es -- often tw1ce the mean value for the ‘

commumty In add'itmn the releve wﬂ] 1nc]ude a ]ong list of

i

After selectwn of a umform samp]'e area, aH p]ant spec1es w1th1n

that area were 11sted and g1ven a combmed va1ue on the sca]es of

) cover/abundance and 50c1ab111ty Also 1nc1uded were the releve

3 N\

. 'number, 1oca11ty, gr1d reference, a1t1tude, date, and other obv1ous i

B ecologma], pedo]og'lca], hydroloq1ca1 and topographlc features

’

The Scales used in ‘Describin'g the Vegetation: .
. : - : 7 -

. Abundance/Cover S : E - P

s '-"A proper]y trai ned f1e'|d worker in the Braun—B]ahquet‘ o

PR

-
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SR one occurrente

1 - cov&rmg up- to-

T ‘
-

L 2. qovermg_ -6'-‘2?1

. 4 -, Covering- 51-75%,
Co '.rf-. pfresent An

Soc1ab11’Ity

‘l - growmg singly. (k

'3 - covering’ 26:50%- o

"'=I5"~-'coverage greater than 75%

seed] mg)

2 growing 1n tufts or traﬂ'rng

3 - 1arge groups or patches

2) znthes1s

Upon completwn of f1e1d work the releves were aggregated 1n a

‘raw' table. To fac1htate th1s procedure, squared paper was used w1th

- .

ass1gned a vert1ca1 cqumn.

separate headmgs of trees; herbs, mosses, 11chens, etc.

ot ‘-g

4.

e Sample area’
Kl " L e \ - - 4 ' i - B : ‘ .- .--:.
' 5 - formmg extenswe carpets over 75% of the samp'le area

1,-..'.

Ll

\

s

e’

« .

-

~

4 - extens1ve patches covermg qreater than 50% of the

c]ose prox1m1ty, but not in. the sample site

the spec1es names wri tten at’ the 1eft sxde of the tab1e and each re'leve .

>,

Spec1es are sometlmes arranged under the

,

S

Y

however, is more convement than vahd and can be very tjme- consummg

Th'Ls approach

L

T
0"
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- v .
e, e
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'Regardless of the spec1es arrangement, 1t 1s apparent even to the o

|¢-'

o unskﬂ]ed eye, that certam spec1es combmatlons recur and that these

Lt
- [

-spec1es groups may be mutua‘l]y exc]uswe. ’ L .' A

:
- 0 - M 0 .. .

o . - -
14 - . . o

The spec1es groups- as ; weH as spec1es hav1ng a restr1 cted occurrence

in the raw table, Were then transferred to a part1a’| tab]e, w1th the

S a1d of transfer shps (see Sh1mWeH 197,2, pp, }91 194) Such spec1es

e
were then re-arranged vert1caHy and horlzontaﬂy 1nto def1 mte groups

of mutuaHy excluswe spec1es, or’ groups- of "d1fferent1a1 spec1es R

F1 naHy, the d1 fferent1at1ng Spec1es were wr1tten on the 1eft of the oo

1

1 .

table 1n qroups and the re]eves were rearranged vert1ca11y 1nto a new

E L

0rder to g1ve a progresswn of spec1 es groups from 1eft to r1ght of

c .y, -

the tab]e.. Repeated sortmg resulted 1n an - assoc1at1on synthe$1s

P O o

\ . - - 2 v

tab]e (e g. Tab]e 3 1) I

3 . N LT Lol ~

¥

The concept of "character1st1c" or "faithfu] " spec1es was onge wide]y

h.u

‘ !

y Or1g1na1ﬂf

cu

used to def1ne vegetatwn un1ts w1th1n a synt°he315 tab]

1t was defmed as a spec1es wh1 ch woqu occur more frequent‘ly or

" exc]hswe]y 1n one part1cu1ar commum ty than in all other cbmmun1t1e.s

v

' _' of an area under study Howevermt is, obvtous that only spec1es mth

.

= narrow ecb]og1 ca] amphtudes su1ted ‘th'ts purpose and the number of

such species decreased proportmnate'ly w1th an 1ncrease in the s1ze
¢
. —".".f':"""., X 'J‘ . .
of the studyarea._. o e R

.—’

T e v aa®
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T have the same eco1og1ca1 amp11tude._

1

. T\D“
5K
1-

: . . . . .. .
. . - ~‘ .
10 o R . e

Th1s u1t1mate1y 1ed to the conce t of différent1a] spec1es wh1ch is

used to d1fferent1ate one'vegetat1on un1t from severa] other vegeta-

v v

t1oh un1ts but not, with respect to a]] other un1ts‘cons1dered within

an= area

Y

a spec1a1 case of, the d1fferent1a1 spec1es, j.e., the chéracter1st1c

Thus, the: "characterist1c" or "fa1thfu1" spec1es ‘is on1y

spec1es 1s a dE{ferent1a1 species “with respect to a]] wegetat1on

;-.cnlts,cons1deredt o _ oo ’~.t,.
N R [ . ’

)'i

.

Tbe concept of “differentia] spec1es groups" was used o def1ne
phytosoe1o]ognca1 un1ts 1n*this study of eastern Newfound1and
peat]ands.'_51nce the ecofog1ca1 %mplitgﬁe of” al dm$ferent1a] spec1es
tends to vgry cons1derab1y throughoutu1ts geograph1ca1 range,.~;.

1nherent d1ff1cu1t1es resu]b in c]assif1cation 0ver a 1arge area

-

As a resu]t §Uch species cannot be used alone to describe al
R '
vegetat1on type.

¥l

of spec1es const1tote a,"different1a1 spec:es grOUp" wh1ch differ-f
.8 .

. eﬁtiates a vegetat1on type from a]] other vegetat1on types._

. . Coete K - *
1 -t : ., ¥ W . Wt
- Yy,

’ fe. ;\\terent1a1 5pec1es grOUps are reIated to s1te factors as defwning

un1ts. These groups oﬁ species are referred to as socfo]og1ca1

' speC1es Tf they cons1stently occur together but do not necessari]y

If they al] possess narrow ‘
eco]og1caJ to]erances re1ated to sharply defaned site factors they‘

are termed eco]og1ca1 spec1es groups".“ :,“;'"'""__J ST f¢

- o " . e .. UL et - T
. c e . . M M -
(3 - . : N - fa .. .

However, their repeated.occurrence w1th1n a group-.,-jf

[
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._Presence values were .1isted on the r1ght—hand s1de of the synthes1s

, tab]es for each of the plant spééh@% These values range from I to '.

14

3 '_’V and denote the percentage of occurrence of a particu]ar plant species

'f'1n the tab]eu For examp]e, the d1fferent1a1 spec1es, C]adon1a rang1- .,

) fer1na, occurred in all-the s1tes rec0rded in Tab]e 3 1. It was

: }.therefore ass1gned El presence value of V (81 100%) Cetrar1a 1s1and1ca,

on the other hand occurred 1n seven of the recorded s1tes or 58%. of
the sites It was ass1gned a presence va]ue of III (41- 60%) ' Presence
"va]ues Jof. 1 5 were assigned to spec1es where the number of recorded tests

»

.- in a synthes1s table (e. q Tab]é 3-10) was ‘five ‘or 1ess The presence

"ivalues of the d1fferent1a1 spec1es were summar1zed in tabu]ar form (e. g )

' ‘Table 3 13) to comparat1ve1y assess the f]or1st1c Var1at1on within the
B vegetat1on present1y under study . Lo ji‘

e
L A

' The assot1at1on or commun1ty tables group spec1es a]ong a grad1ent of .
'ecological amp]xtude resu1t1ng in a he1rarch1ca1 c]assif1cat1on fystem

_cons1st1ng of classes orders, al]iances, associations, sub- assoc1ations,

.. -and var1ants Spec1f1c endings are g1ven To, community names wh\ch

’ 1nd1cate the rank of the community in -the system as’ shown be]ow

L4
g “

’ . T .

. Rank " S Ending' :

S . Class . 1. . -etea
“ Order .+~ . -etalia
o, . Alldance - .+ -fen _
. t.r - Assocfation - -etum ©
s Sub- Associat1on . -etosum )

Var1ant R gIREEEE

e

&

R AN e e AT, e e
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The nam1ng of. commun1ty rank fo]lowed that of Bach, Kuoch and Moore

(1962) A]lzsynthes1s tables in th1s text have been c1ass1f1ed in the

. assoc1at1on Tevel. ' R
i c :

3) Alg;e Bog Pool vs ~Fen Poo1 o T

-

X Water samples conta1n1dg organlc matter-were co11ected from two ‘

' d1fferent aquatic peat]and commun1t1es -, bog pool ‘and .a fen poo] —-"

to record the d1fferent species of a]gae that grow 1n each of the d]f- B

' :ferent hab1tats ' Although the col]ectlon and synthes1s of data d1d not
1nvo1ve phytosocio]og1ca] methods, the f1na] resuTts comp]emented the

phytosoc1o]og1ca1 un1ts defined‘for these habitats

o ’ .'v:.-,'v - . .. ‘e

xS0

o To faci]itate'samp]ind, a large dip net with a fine mesh was used’ pi.-

to scoop up'the'"muddy“ decomposed peat“?hpm the bottom of each

Q

' hab1tat Th1s material was then transferred to quart-s1ze samp]e

o,

‘ bottles c0mpr1s1ng four replicas from each hab1tat
. ; ' s

o

°,

..~The eight sample bott]es consist1ng of approx1mate]y 2/3 organlc
mater1a1 and 1/3 Water from the sample sites, were placed 1n an

env1ronmenta1 chamber at a temperature of 15%¢. Samp]es for m1cro- °

scop1c examination were p1petted off from the surﬁace of the water and

from the top of-’ the sett]ed organ1c mater1aL every 7- 10 days for 6-7

.7weeks. The samp]e sL1des were then qua]itat1Ve1y ana]ysed>to detennine‘

N 9

. o e
1«\
. -
o ° ‘e
.. N
. . a
-, N
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r)v

. C.-,Ecologica]

L o . ’
v o ;

.k1nds of a]ga] spec1es norma11y found 1n each hab1tat Changes 1n'

'populat1on 1eve1s as we11 as success1ona1 trends were a]so noted

i

. L . -,
. O 'Y
Bed \ . .

. “ - . ‘e .
N . o , °
o ~

A total of. 97 peat samp1es were obta?ned from §e1ected phyto- -

“soc1o]og1ca1 and morpho]og1ca1 peat types Chem1ca1 analysis --

tota] h1trogen tota] ca1c1um ‘and tota] iron -- and pH were determ1ned

for,each of the samp1es Rate of thaw of peat was a]so ‘determined

X CoL .. L

~ for se1ected peat1and types

. . .
- . & -
L o

A

1) Peat Analysis ) Lo e

0

A11 peat samples were taken from- the upper peat 1ayer to a depth
14

of 30 cm, or to the bottom of the, depos1t- wh1chever was 1ess.; Ihey‘ .

were then p]aced in-a refr1geratlon ‘room to prevent dry1ng Each
sample was subsequent]y separated on a paper tray to fac111tate a1r
dry1ng, and placed 1n air-flow cabinets and dr1ed at 15° C for at _

least. 48 hours " The peats were then ground through a- 1 mm sieve‘1n a

pint conta1ner§ for ana1ys1s

» a) L c \ . . 0% “ ) a
\Increments of d1st111ed water were added to about 40 gm of peat
soi] unti] the "11qu1d 11m1t“ or s]ight]y wetter than the. upper

. L. [
@ i Sy,

.w11ey MilT (No 3) grinder, ass1gned 1aboratory~numbers and stored in La' ’

-

° .

- », .
- T T

A T
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~:b) Total N1trogen .‘r_ -,

iﬂltlgé,_

[

,'p1astﬁc’1imit mas reached. After standlng for ]0 m1nutes the pH was

determ1ned us1ng a Beckman Zeromat1c II pH meter

) . . . , . 7 . L ..
. P ° : . ‘ v - ), * v
o . - o . ot

Y ;s - e

) -

-¢Use was made” of the Kje]dah1 method us1ng ‘0. 500- gm of sampJe ,

-(Jackson, 1958, . pp 183- 192) % N1trogen ‘was determ1ned us1ng the

Lo formu]a. % N =’(m1 in sampie -'m1{1n,b1ank) x (N) X (I.Q)/(ut‘sample),.

-]

n

. ¢)- Tota] Ca1c1um and TotaJ ‘Iron - : : . .'-1.‘ " .

°Extract1ons were ‘made by dry ash1ng samp]es at 490°C and. ash

,d1ssolved dn: 6NHC1 w1th d11ut1on to 100 mﬁ Determ1nat1on was made

. us1ng an atom1c absorpt1on f]ame em1ssion (Jarre] - Ash)

_ nutr1ent contents were determ1ned from standard prepared curves and

expressed in mg/g or ppm. . -

3

2) Rate oférhaw in: Se]ected Peat]and Types

F1ve d1fferent therma1 probes were 1nserted at the 0, 5 10 20 ' ';V” -

and 50 cm depths and'connected to a swjtch box Because of the .5“
fr1ct1on created by driv1ng the probes through the qcey-it was - {'
necessary to wa1t at least two m1nutes for the temperature to | w.

stab111ze again Each temperature was then simu]taneous]y recordeda'

using a YSI Model 425F Te]e Thermometer. To avoid variation due to




: Thé fo]]owfnq.terms - plant community, g§§ociétioﬁ, peat]ana, bog - - L .o
-and fen - are used extensively throughout the text and are defined

as follows: * . =~ = ¢ -0 oo S

"P1ant Community‘(Bridgewater,:]970)* - a grbup of indivéaual”plant _ : l :Jf

.. of plant commun1t1es wh1ch agree in floristic compos1t1on and the - ':..';.-,

' .\tPeaylénd KHéinse]man, 1953): <'a ggnefﬁc“term iﬁcluding'a11.types.of-

-and fens, sometimes called a-“"mire complex*.

'
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* diurnal, temperature fluctuations, the readings were taken at - e o
approximately -noon hour of each sample day. .. e T e e :
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‘spec1es the compos1t1on of wh1ch is determﬁned by the env1ronmenta1'5 i L o

conditions and the mutual re]at1onships of these spec1es, i. e., A . 5
' compos1t1on, dominance, sociab111ty : S o .'~: . _ S , . ' f

Assoc1at10n (Westhoffﬂand Den. Held 1969)- - an abstract1on of a number

A

Pt

demands they make upon- the env1ronment S -

n‘ . \ . - g
-
P

.

péatféovered teﬁpain. Many peatiands are a complex of swémps,ubogs,'“"

.,



: Bogs (Zo]ta1, et al, 1975) —"peat-‘-cow'/erEd areas or peat -filled - o

, depress1ons with a h1gh water table and surface carpet of mosses,

chleﬂy phagnum The water table is at. or near the surface 1n A

\

~ the spring, and shghﬂy be'low dur1ng the remamder of the year.

The mosses often form ra1sed hunmocks, separated by. 1ow, wet 1nter-.'
. st1ces The bog surface is often r'aised or,. if f1at. or if level -

' _-w1th the surroundmg wet]ands, is v1rtua11y 1so1ated from m1nera1

- 'soﬂ wate(‘s. . Hence. the surface bog waters and peat are strong1y
-ac1d and upper peat 1ayers are extreme]y defment in m1nera1

nutr1ent$. Peat 1s usuaHy formed in sites under c]osed drainage, .

o i and oxygen saturat1on is very low. A]though bogs are usuaﬂy covered

: w1th Spl(agnum, sedges may grow on them They may be treed or tree]ess; :

a_n,d-they, are frequent]y character1zedlby a layer of" ericaceous -s'hr'ubs.'
Fens (Zoltai, et al, '1975) - peatlands character1 zed by surface

L 1ayers of poorly. to moderate'ly decomposed peat often with weH decom-

posed peat near the base They are covered by a dominant component |

- of sedges although grasses and reeds may be - assoc1ated in local ‘

ponds.. Ehagnum is usuaﬂy subdrdmate or absent w1th the more s

exacting mosses bemg common . Often there is much Tow . to medium height

"shrub cover and somet1mes a sparse 1ayer of- trees. The waters and

'peats are less acid” than in bogs of the same area, and sometimes show

‘somewhat a]ka’hne reactmns.' Fens\'usuaﬂy deve'l'op _1_n -res'trfc.ted_ o

-



A

: dra1nage s1tuat1ons where'bxygen saturat1on is re]at1ve1y low and

" ditnaral supp]y is restr1cted

Usua]ly ueny s]ow 1nterna1 dra1nage

-‘-OCCUPS through seepage down very 1ow -gradient slopes, a]though sheet

'suﬂ[ace f]ow may occur dur1ng spr1ng me]t or. per1ods of heavy pre- -

‘c1p1tat1on

" Botanical Sources -

LAY

e

The botanical sources used for nomenclature were -as follows: = =~

.

: -t
- Vascular plants " .

N s

Mosses

Y.

. Liverworts -

. Lichens .

™

Aﬂéée

’

‘- Fernald'(1950) . ¢

- Crum, Steere and Anderson (1965) eicedfr '

'Qhagnum L. (Isovi$ta 1966)-'Dierandm '

) erger B]and (D1xon, 1954) o1xtr1chum

: str1ctum (Hoppe) Br1d (D1xon, 1954)

'Schuster (1953), except: Udbntoschisma'-

sghagnii (Dicks) Dumont (Watson; 1963)

'Haie'and Cufberson ,(1966)

Bourre]]y (1968a, 1968b), Des1kachary

I

Lo(1esg)

= e b e Teme ~




CHAPTER II A MORPHOLOGICAL CLASSIFICATION OF

PEATLANDS IN EASTERN NENFOUNDLAND SO o -

. ) . . ) . . A ‘ N '. 33
.'Introductﬂonr.. SR S L . 4

The deveIopment of a morpho]og1ca1 c]ass1f1cat1dn for peatIands has .- _-ff .ol

;,i been the ‘goal of - numerous researchers in borea] reg1ons since the turn . , N

of the century The system used in th1s part1cu1ar study 1ncorporates - ‘fh
' elements of a Var1ety of approqches, A review of,the varibus L

approaches 1s given. be]ow

Review of Literature - . .~ o [ ¥

Many of the bas1cs.used in- morpho]og1ca1 c1ass1f1cat1ons have been i f | .'f | .1;
deve]oped in. FJnIand The f1rst major Finnish c]ass1f1cat1on of
peat]ands.orqg1nated w1th CaJander S 1913) treat1se of the i

"1‘ zl""MoorhompIextypen" * He proposed that peatland site types form -

l ' peat]and comp]exes wh1ch show a s1m11ar vegetat1on morpho]ogy, and -

strat1graphy fo 111ustrate th1s, he defined the f0110w1ng comp]exes .‘-' .

1

1. {Rajsed bog

) o - . "
-:'2. Aapa bog ) 3. based on cIImate . :

03 'PaJsa bog 3 | ' I

4. “Karélian bog - based on- topography



e a

. The thrée climatic bog gompl exes des'cribedo.ar.e widely usedc;n
' subsequent peatland classifications. Raised bog andupalsa bog are

we]] def1ned un1ts‘ Aapa bog, however, is often used in reference

to a number of patterned fen types such ‘as str1ng fen and et fen.
?

Y ) . . P
A . . . - .

| Ruuh13arv1 (1960) in h1s treatment of the F1nn1sh aapa bpg or '. et

' “aapamoor" subd1v1ded the unit 1nto three d1st1nct geagnaphic. types

ranging from north to south based on regaona] d1fférences in- plant
:)cover brought about by m1croc11mato]og1ca1 factors These three

;..~. types 1nc1ude the northern aapa fens (the Forest Lap]and type), the
. “main aapa fens (the Perapohao]a type) and the southern aapa fens

(the PohJanmaa type) In add1t1on, he descr1bed the Lap]and ra1sed

bogs and conc]uded that 1sotherma1 11nes separated the raised, aapa

~and ph)sa_zones in F1n1and.

The ra1sed bog reg1on of southern F1n1and was further d1v1ded by !
Eurola and Ruuh13arv1 (1961) 1nto three zoneﬁ - the southwest coast,
lthe»p1a1ns bordering the Bothnian.Gulf and the Gu]f ‘of F1n1and
(conta1n1ng the “Kermi" - ra1sed bogs), and the centra] ra1sed bog zone.

. \ |

~

' Ina refinement'of<these divisions, Rudhijarvi (1972). noted that the

, three geographic zones corresponded to. the distri ution of three

particular raised bog types - p]ateau'bogs, conceptric raised bogs
ahd'eccentric raised bogs; respect)vely.,'Descridzions of each type

. a N R ' o
_vere given. = . g o
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The F1nn1sh approach to peat]and c]ass1f1cat1on was aTso app11ed in
"hother borea] countr1es, for examp]e, in A]aska by Drury (1956) and
'1ater in the Russ1an c]ass1f1cat1ons of -aapamoor (Boch, 1973, Boch .
-:nd Yurkovskaaa, 196 ) “and raised bogs (Katz, 1962) " Furthermore, -
. Nitsenko (1960 196 suggested the w1despread use of the F1nn-§h

"Moorkomplextypen" for a]l Russ1an peat1and c]ass1f1cat1ons.

!

~An 1mportant work wh1ch 1nf1uenced subsequent peat]and c1ass1f1cat1ons

in° Great Br1tain and in North America was deve1oped by Tans1ey (1949)

-'Tansley proposed nat Four peat]and format1ons be used as a bas1s of -

.;peat1and c]ass1f1cat1on for the Br1t1sh Is]es - marsh, fen, swamp, S

* - and bog. Th1s c]ass1f1cat1on was considered too general to. account

;for all the c11mat1c var1at1on and.a550c1ated hydrotopograph1ca1 -

. d1fferences that ex1st throughout the Br1t1sh Is]es (Po]]ett 1972a)

A.In add1t1on Burnett (1964) cited the many 1nterpretat1ons of swamp,
fen, bog and marsh by d1fferent author1t1es as-a maJor prob]em of -
‘”:c1ass1f1cat1on. Nevertheless as a f1rst level division the system
.has'proved successful Mod1f1cat1ons of. Tans]ey s c]ass1f1cat1on
system include the swng]e fen un1t of Spence (1964) compr1s1ng fen,
marsh and much of. the valley bog format1ons, and Ratc11ff's (1964)
morpholog1ca1 unlts of bog (raised and va]]ey), mire (sol1genous

hog), sprlngs and flushes

‘_.Another approach.to morphofogica] t]assification was developed by

Jessen(1949) who subd1v1ded the peat]ands of Ireland’ into topogenous

-', and pa]ud1f1cat1on bogs in. an attempt to prov1de a more genera]

' "‘

R W
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o ; ,
class1f1cat10n system Th1s approach has not been used by other

.peatland researchers, yet 1t d1d focus attent1on on topogen1c and

palud1f1cat1on processes in peatland class1f1cat1on Fraser~(1954)
proposed an alternate d1vas1oh of the Irish peatlands into cl1mat1C"

* or zonal bogs (blanket bogs h1Wpeat) and 1ntrazonal or topogemc- .

bogs (bas1n bogs Valley bogs) HoweVer, Barryoﬁl954) cr1t1c1zed

th1s class1f1cat1on on the bas1s of the term cl1mate wh1ch he’

bel1eved was not appl1cable to many Irish peatlands Barry furthert

suggested that Irlsh peatlands be d1v1ded 1nto three categor1es ~'

raased bog, blanket bog, and high level blanket bog Thls work was.

very 51m1lar to the earller proposals of - Tansley (1949)

D} r o, . . P
b - A f o

‘bne'ofvthe more recent approaches'to morphologlcaleeatland clasSlfiJ:

cat1on 1nvolves the system developed for Canada by Zolta1, et al

A

(l975) The First two levels of ‘the claSs1f1cat10n de5cr1be the '

morpholog1cal types that occur w1th1n the maln wetland classes of

‘ bog, fen, swamp, marsh and open water ,This system 1ncorporates
/

’

elements of both the Tansley and EaJander approaches

The approach taken by Zolta1, et al (1975) was. used 1n the present

,study for class1fy1ng peatland types of eastern Newfoundland Inl

-'add1t1on the peatland categorxes def1ned were further del1neated on.

E P

_ the bas1s of’ their org!n1c soil character1st1cs, f1br1c. mes1c. hum'

(Day, 1968) and thé hmn1f1cat1on scale (Hl HlO) descr1bed by

k) . ' ’ R . -,

i v e mema
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Morphological Peat1and;Types of'Eastern‘Nevfoundland

.
T M -
“ R . " . . R

This study of the peattands in eastern NewfoundTand has resu]ted 1np

« the estab]1shment of the f1rst morpho]og1ca1 bog and fen c]ass1f1-

cat1on for the reg1on. A total of s1x types were de11neated

'r_ " These are: H":: N e f
i o7 _ - S _ ) E
- 'li -y E -1}' Ra1$ed Bogl o ' i - -
L | -2, Blanket Bog -T;" ' :t : : S .:;‘,, : 'g.i ';1§F¥‘ , {
e steeneg | o e T
4. .Basin'Bog L ”.'; L R “
Tb‘- Patterned Fen \ . N .
".6. F]at Fen - ) - . | ' \ R et

.NThe growth and development and the areal d1str1but10n of these bog-

'W_and fen types are 1nd1cat1ve of env1ronmenta1 s1te cond1t1ons .
,‘:"3.' '.'partlcu1ar1y the wet mar1t1me c]lmdte, degree of s1te exposure, and
.: AR ' ._'ii hydrotopograph1c character1st1¢s. Certa1n of the peat]and types

. " . .delrneated -—- ra1sed bog,* b]anket bog, patterned fen and flat fen ~<

have . been descr1bed from other boreal reg1ons of- the wor]d However, e

;two bog types, the s]ope bog and bas1n bog, have not been prev1ous]y
'l recorded e]sewhere S]ope bog format1on 1s 1nf1uenced pr1mar11y by

a comb1nation of c11mat1c and edaph1c s1te cond1t1ons whereas bas1n

4
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A. Raised Bogs .o . el e

.

"=The ra1sed bogs oﬁ eastern Newfoundland (Figure 2 1) oceur. main]y'with1n "‘-;J-'i '

‘-the ton1ferous forest reg1on of the Ava]on and Bonav1sta pen1nsu1as and

~to a 1esser,extent, the Bur1n pen1nsu1a., They are nelther concentr1c .

-1; raised bogs which are character1zed by a concentric dtstr1but10n of

.;fstrxngs and ho]]ows, nor- eccentr1c ra1sed bogsnwhich are usua11y

2 'sloplng in one dfrectlon w1th the patterned strings and ho]]ows be1ng

fn.placed in para11e1 rows=down 'the s]ope Instead the poo]s or f1ashets :

iare d1stributed in a: d1ffuse pattern Although this peat]and type is
:ombrotFOph1c (1 e denives nutrients onﬁy.from precipitat1on) tussocks;

of Sc1rpus cesthosus are scattered throughout the phagnum carpet

-w.

‘ surv1v1ng 1n th1s hab1tat as a result of the high annua] prec1pftat10n
" o "fjb_:,f:fi._f_'i;

‘f.”_Most of the raised bogs of eastern Newfoundland are scattered over a
S .

oy W

" large moraine plégh 1n the center of the Ava]on pen1nsu1a Th1s f.:'~',‘

forested reg1on has a gent]y ro]ﬁing terra1n characterized by

’thousands of sma11 ponds w1th northeast southwest a1ignment The"‘T
topography 15 a]most entirely the resu]t of g1acia1 deposition w1th
'many lakes and ponds 1ocated between mora1na1 ridges and 1n the '

- depressions of kettle and kame terrain (Summers, 1949) Henderson ‘

'(1959) 1nd1cated that there is 11ttle ]arge—sca?e damming of water on :

‘ he Ava]on except 1n this forested zone. where bogs deve1oped 1n o

..'dQPFESSIOHS at the tenn1nat10n of esker” formations.

o o . R '._." ‘
, . . .
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RAISED BOG

" SOIL TYPE BOTANICAL CONSTITUENTS

L o ‘ Sonecmen Hi-3 A Kowwio—Sphognatun fusci
| or Sphagman—Sadge Hi-3 8. Cladonio—Vaccivehum  vitie—idoea
=) Om Sobogmen—Sedge Ha—s €. Scrpo—Sphopreten tenell
= om | Soragme—Sats HE—7 D Nuphor voriegatwn Cosuemity
o= | on Sedge—Woody He—9 E Sphogr - ¢

I [- By | E L ¢

e -

Figure 2-1:

Raised bog near Whitbourne, central Avalon; A. ground view
showing gentle doming of surface; B. aerial view showing
diffuse pool pattern; C. peat stratigraphy showing peat soil
types, botanical constituents, humification values, and the




o

».bog success1on S0 common 1n bog deve]opment throughout Br1tajn

The present study of ra1sed bogs 1n eastern Newfound]and 1nd1cated that

" the peat strata (F1gure 2- 1C) are s1m11ar to those descr1bed for ra1sed

o

bogs in centra] Newfdund]and, (Po11ett 1968) ~ lhe: top 50 cm”cons1sts e

(,-nd

ma1n1y ‘% f1br1o (Dﬁy, 1968) phagnu peat folIowed by af1br1c 1ayer

(100 cm) of Sphagnum—sedge peat Be1ow th1s a more‘mesic _phagnum-
n%\)

_sedge peat (H4+,/von Post 19267) predom1nates The’ bottom 30~ -40 cm.

cd 0.

"{s. composed of hum1c (H8~9) sedge-woody peat wh1ch 1ndtcates a fen to

v °

a o
S " : @ N o

(Gorham, 1957)

- .
- [ <
. . A ! T
v ~ . .

o . . . . . - R
c . ' ‘ a PR N . , 3

The age and development of raised bogs in eastern Newfound]and have been

Y

poorly- documented The only pa]ynologwcal works undertaken in the : ; e

study area is that of Terasmae (1963) in wh1ch a rad1ocarbon age of .

0

8, 420 £ 300° years was determ1ned for a raised bdg in the forested area -

°

of “the Ava]on pen1nsu1a AJthough the samp1e was taken at the five '

L4 e

meter depth, the po1den sequence extended to s1x meters deep,in the f

a

sed1ments beneath the dated Tevel Terasmae descr1bes this age as 2

¢ min1mum date for deglaciation of the area, and suggests that deglaq1—

at1on d1d occur some 10, 000 years -ago, or perhaps ‘even earlier.' g

[

o Furthermore, the 1ate—g1ac1al vegetation 1n the forested area was &

grass and . sedge meadow with" a]der (A]nus Spp ) w111ow JShJ]X SpP. )

.and ericaceous and birch: shrubs. The occurrence of spruce (Picea spp )

a9

and whxte b1rch (Betu]a papyr1fera) was sporad1c.’ S1m11ar stud1es of
raised bogs in Scotland (Ratcliff 1964) have shown that such ‘

o

Q¢ * -
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a ratsed bogs For examp]e, the sma]len. but deeper raised: bogs occur

i
- . . .

- peat]ands usua11y or1g1nated as m1nerotroph1c fen, which formed the .

-

basal peat 1ayers, somet1mes over lake sed1ments o T

- . .. °
o

. .

e T .
. -
o . o

””*The"dévb]opment.of raised‘bogs.is an?expression of“c1imatio conditions,

part1cu1ar]y of prec1p1tat1bn.v Gorham (1957) suggests that
e ...1f atmospher1c hum1d1ty 15 suff1c1ent the’ bog moss
grows above ‘the level of the’ groundwater table and,
*_ begins “to..form.what- is known as a 'raised bog'. because :
o of the convexity it exhibits’ when seen in sidev1ew. R

L1kewise, N1chols (1918) desce1bed the d1str1but1on of ra1sed bogs as

n

uanESt1onablyJcorre]ated w1th the character of the cLimate. 'thei.‘

abundant prec1p1fat10n, relatfve]y 1ow atmospheric hum1d1ty, cool’

‘nsunmers, and theﬁabsenoe.of ‘extreme winter témperatures. -

. . . . . .
a’ N '"cb"' . v . . ¢

Cont1nenta11ty p1ays an 1mportant ro]e in determ1n1ng the vegetation .
¢

ncover ofxra1sed bOgS. Most bogs of northern Ontar1oﬂ F1n1and and
bl .

¥

continenta] U S S. R. -are, forested usua]ly w1th a tree cover - hav1ng

t'a’ o

1ess than merqhantable volume5° Yet, 1nﬁmost mar1t1me c11mates,

i

forested bogs are the except1on W1th most ra1sed bogs haV1ng an open

surface.o The boreal fonest a]so 1nf1uences the d1str1but1on of

d g

W1th1n forested regions whereas the more extensive. shal]ower raised

S

* o o 9

_boegs’ occur. 1n more eprsed s1tes °.

o

.. A

.,

$ arwr



I RatSed'bOQS'derelop at different a1t1tudes'andsﬁat1tudes;"under the .
| 1nf1uence of various c11mat1ﬁuand.topograph1c cond1tions Rigg (194bj~~3
. compared the deve]opment, orig1n, flora and morpho]ogy of.At1ant1c coast-
FGISed bogs from Ma;ne, Massachusetts New Hampshdre and New Jersey,

. . with 1nter1or ra1sed bogs from Minnesota and. 0h1o cand’ Pacific coast

'vai sed bogs from A]aska, Br1t1sh Co]umb1a and Nash1ngton. Apart,from f

. ‘d1fferencesjﬁn f]ora;-and minor d1fferences 1n<or191n,<the:developmentf ::"‘\.

and morphology of all the rajsed.bogs are-very. similar.

:‘The occurrence of ra1sed bogs has been reported for F1n1and (Rouhjjar01tﬁ' o

~1970 1972, Puust13arv1 1968). northern Sweden (Sjors 1965) southern'
;:'Sweden (Malmer, 1965), centra1 Russia (Katz 1926); northwestern Russia '
(Brad1s and Andrienko, 19723 O]enin, 1972), and Alps. (U11man and Stehltk
1972), Irel and (Barry, 1954) Na]es (Godwin and Mitche11, 1938 Tay1or
and Tucker,. 1963) and Scot]and Ire]and and England (Osva1d 1949) '

i

'.f_-\_;.“; y
. A\ .

In North Amer1ca ‘this peat]and type has been described for the coasta1

s regions of” A1aska British Co]umbta Oregon and washington (R199. 1937), )

centra] Saskatchewan (Jeglim, 1972). central A]berta (Lewis and Dowding,
,1926 stald, 1970), ‘Manitoba- (Tarnocai, 1970) Hudson Bay Low]ands .

(SJOrs. 1959, . 1961a) Minnesota (Heinse]man. 1963 1970) northern N1scons1n, o

:*northern Michigan, Indiana, 0hio, New York Ma1ne, and the’ At1ant1c coastal .

' nregions of Virginia and North Carolina (SOper and Osbon, 1922). New Eng1and
(Dachnowsk1, 1926), Maine (Bastin ‘and . Davis, 1909- Dachnowski, 1929),~ nn‘

7
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B.  Blanket Bogs-

The’ b]anket bogs of eastern Newfound]and (F1gure 2 2) oceur w1th1n the
hum1d southern reg1ons of the Burin and Ava]on peninsu]as These bogs~
are sha]]ow, rare1y exceed1ng a-depth, of two meters and. are character-
" jzed by diffuse. pond patterns. Un11ke ra1sed bogs wh1ch genera]]y ‘
‘develop in depress1on5 val]eys or fen. basins the blanket peats cover
.the land cont1nuou51y qu1te often covering steep s]opes Tansley
'I(1949) describes b]anket bog as a c11mat1c formatlon 1ndependent of
1oca11zed water supp11es, furthermore, it is e1ther ombrogenous or
'.weak1y m1nerotroph1c, occurring in regions of coo] summers. h1gh
' . ra1nfa11 ‘and very h1gh atmospher1c hum1d1ty
“The. present stratigraph1ca1 studwes of " eastern Newfound1and peat]ands
. suggest that “the b]anket bogs: or1ginated as-small- fens in poor]y- )
drained s#ns (Figure, 2 2C) Such depress1ons or basins Were f11led
'159 a sedza\beat vary1ng in decompos1tion from H4-5 to H7-8. The‘“'
,upper 1ayers of peat wh1ch formed over this fen cons1st of fabr1c - F
’ tH]-B) to meso-f1br1c'(H3-4) Ehagnum-sedge peat, 1nd1cat1ng a ‘
c11mat1c change to wetter, conditions. fo]lowing the estab11shment of
o phagnum mosses. There are-no carbon dates recorded for the b]anket
A peatlandsuand that,perjod of spccess1on from fen to bog_cannot easj]y -

Ube determined.



BLANKET BOG o |

SURFACE VEGETATIDN TYPES
ot Sphagnum—Sedge HI-3 A. Cladonio—Vaccinietum vitis-idaea
Om Sphagnum—Sedge Ha4-5 B. Kalmio—Sphagnetum fusci
Oh Sedge H6-7 C. Scirpo—Sphagnetum tenelli
Tin D. Sphagnum torreyanum Community
Bedrock |
— =

Figure 2-2:

Blanket bog near Trepassey, southern Avalon; A. ground view
showing flat surface; B. aerial view showing blanket-1ike
expanse of peat deposit; C. peat stratigraphy showing a
predominance of mesic and humic peat in subsurface soil horizons
and the major surface vegetation types of drier sites (Kalmio-
Sphagnetum fusci, Cladonio_Vaccinietum vitis-idaea), wetter

sites (Scirpo-Sphagnetum tenelTi) and shalTow pools (Sphagnum

torreyanum Community).



Sedges, particul arTy Sc1rpus cesp1tosus are promment throughout the'

surface Qhagnum cover. The presence of sedges ]nd1 cates that thesé
bogs are 1nf1 uenced by minerotrophm seepage. It al so suggests that','
_these bogs may stﬂ] be 1n a tran51t1on stage between fen and bog

. A]though the ages of 1oca1 peat depos1ts are not known, Durno (1961)
.suggests that b1anket bogs in Scot'land or1g1nated about 7 , 200 years gy
ago in’ response to the marked 1ncrease in. wetness at that. t1me . .

‘ 'Instead of overgrowmg earT1er -SWamp or vegetation, as d1d ratsed bogs,

' the b1anket bogs usua] 1y deve]oped on orce dry ground occup1ed by

" forests. No woody mater1a1 ‘was encountered 1n the eastern Newfoundland .' T

. - v

- blanket- bog samp]es and there is no pa]yno]og1ca1 ev1dence to 1nd1cate v

that these regjons were preVa.ous]y forested..

Although b]anket peats genérally deve]op in wetter.regions, Ratchff '

~(196"4) po1nts out the prob1em of def1 n1ng "wetness For 1nstance,
© Tansley (1949) found htt]e corre]at1on between ramfaﬂ as an 1ndex |
,of chmat1c wetness, and the distribution’ of b1anket bogs dn Scot]and
However the h1ghest amount of mean annua] rainfall (]27 cm) 1n _
-Newfound]and (Atmosphemc Env1ronment Serv1ce, ]941 1970) octurs in .

the b]anket bog region of the Ava]on and Bur1n pem nsu]as.

Ratcliff (1964) “suggests that-potentiaTey}apotranspiratton (P.E.) may -
be the best)o’f‘ -all indices of wetness for_def1n1n'g vegetation\type_s.'

t
v




gl

Because P E. contro]s the wetness of the ground and s also a measure

4 t

of the humidi ty affectmg vegetatwn, it mus t have a dtrect re1at1on-

'Sh'lp to. peat formatmn Such an approach descr1bes the combmed annua]

water 1oss by so11 evaporatmn and transp1rat1on under opt1ma] soﬂ

" and - mo1sture cond1t1ons (Thornthwa1te, ]948) According to Hare (1952)

a 1ower potent1a1 evapotranspwatmn for southeastern Newfoundland

+the mean’ annua] potent1a'l evapotransp1 rat1on for southeastern

Newfoundland is 45 48 cm, the same. as descr1bed for the centra1 regmn

) of the Is]and (:lnfortunatew, these P E. values are based on data

t

from a 11m1ted number of meteoro1og1ca1 stat1ons scattered through

Newfound1 and and, in many 1nstances, are 1ncorrect1_y 1nterpo1ated valuK

The south and east coasts of Newfound] and border’ th.e wor]d s fogg1est
seas with, the most prevalent fogs occurrmg south and east of ‘the '
Ava]on pemnsula (Hare, 1952) Chmato]ogma] data (Atmospher1c
Envwonment Service, 1941 -1970) for eastern Newfound] and 1nd1cate a
fog frequency (Mean annua] -hours’ V1s1b111ty 1/2 mﬂe or Iess) of -
1145 1130, and 901 for Cape Race Argent1a and Torbay A1rport,
respectwe]y, in contrast to the more contmental climatic regwn‘ of
central Newfound]and Botwood (136), Buchans (360) and Gander (550)
This high frequency of fog plus a high annual ra1nfa11 would’ result '
in a lowermg of both transp1rat10n anpd evaporation and, consequently,.

<

SJors (1950) 1nd1 cates that such a 1essen1ng of evaporat1on 1s a]so
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s1m11ar to an increase in precipitation and” favours - the development -of -

.’_b]anketpeat _' : e,

I .
. . . h R . /
.

Extenswe areas of b]anket bog charactemze the coastal regmns of

Ire]and (Barry, 1954) and areas of h1gh ramfan in Eng1and (Osva]d“ L
1949) Scot]and (Fraser‘, 1954; Boatman, 1972) and M1d Wales (Moore,

1972).' In North Amer1ca, b]anket peats have been descmbed for' '

“

Z'Newfoundl and (PoHett, 1968b 1972a, 1972b) and the coast of Mame
'(tho] 1919). A e
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s e s1loge'oogs :

. S1ope ~bogs (F1gure 2~ 3) occur throughout both the fqrests and heath-':_
-.lands of eastern Newfound1and Many of the SmaHer bog deposﬂ:s ‘are:
- :-.1ocated w1th1n the. comferotm forests whereas the. 1arger more '
.extenswe peats are- charactemsﬁc of severely exposed reg1ons 11ke
_the Wi t1ess Bay 11ne (Ava]on penmsula), the Isthmus of the Ava]on, o
and the northern barren areas of the 'Bonav1 sta-and ‘Buirin. penmsu]as. -
:Unhke the blanket bogs wh1ch cover valleys and h11]s1des, the s]ope
bogs are more topographma”y conﬁ ned to poor]y dramed s]opes.

Th1s peat]and type 1s character1zed by a surface vegetatwn of

' phagnum msses (e g. S papﬂ]osum, S mageHamcUm, S. submtens) ’

an abundance of sedges,nﬂth Sc1rpus ‘cespitosus dominant, and a water

‘tab]e at or c1os¢ to, the sur'face . However, because of the acid
natuve of the under1y1 ng substrate, the nutr1ent status of the s1ope

“bogs is simﬂar to that of b]anket peats and ranges “from ombrotroph1c

t e

o to weak’ly mmerotropmc

¥

No apparent c11mat1c changes have occurred in Newfound]and over the .

past 3,000 years (Terasmae, 1963) However, strat1graph1ca‘l 1nvest-
1gat1ons carried out in this study (F1gure 2- 3C) suggests that these

s1op1ng peatlands have undergone or are undergomg a fen to bog

success1on, and are present]y more character1st1c ‘of bog than fen

’
.



SLOPE BOG SCALE

HUMIFICATION
of Sphagnum—Sedge Hi—-3 A. Kaimio—Sphagnetum fusci
om Sphagnum—Sedge—Woody H4-5 8. Cladonio—Vaccinietum vitis-idoeo
Oom Sphagnum—Sadge—Woody HE-7 C. Calomagrostio—Sphagnetum fusci
Oh Sedge—Woody He—9 0. Scirpo—Sphagnetum  subnifi
T E Scirpo—Sphognetum tenelii
e e == e

Figure 2-3:

Slope bog near Hodgewater 1ine/TCH junction. A. ground view
showing slope and abundance of sedges; B. aerial view showing
its topographic confinement to poorly drained slopes; C. peat
stratigraphy showing a mixture of fibric to humic Sphagnum/
sedge/woody peats and the major vegetation types of dry sites
(Kalmio-Sphagnetum fusci, Cladonio Vaccinietum vitis-idaea),
nutrient-enriched hummocks (Calamagrostio-Sphagnetum Fusci),
wetter sites (Scirpo-Sphagnetum tenell17) and the main bog
complex (Scirpo-Sphagnum subniti).



' mosses and scattered sedge-remnants Th1s upper 1ayer 1s represent-—

The hum1c bottom 1ayers of sedge-—woody peat are 1nd1cat1 ve of the N {. j;'
or1g1na-T s]opmg fens. A more marked 1ncrease in phagnUm growth ' T
appears 1n the two 1ayers of sedge phagnu woody peat (HS 6) and el
phagnum—sedge woody peat (H4 5) These 1ayers are’ recentlyu covered‘ -

by a f1br1c (H] 3) surface 1ayer, cons1st1ng pr1mar11y of Sphagnum .

- W
2

t1 VE - of the present dry bog cond1t10ns N -

ot ' LR
s .. N .

. . . L
P o @0

S]ope bogs have not been descrlbed for Europe or: North America.

However, they are morpho'log1ca11y comparab]e to the s]ope fens of . v |

[

northern Sweden (SJors, 1965 Persson, 1965) Mamtoba (Tarnoca1, 1

1970), and central Newfound]and (PoHett, 1972b) Such s'lope fens are.

. character1 zed by more pool strmgs. A]so, ,they are more m1nerotroph1c S
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The aip'ine heath ecoregion (Meades, 1973) of the Avaion pemnsu]a 1s B -°

) characterized by p]ant species With subarctic affinities, (e g

_Diapen51a iapponica, Juncus trifidus) by patterned fens, rock barrens,
'arctic 1ike ciimate. s011-frost disturbances, high w1nds and smaii '

_ _-topographic “basin bogs".(Figure 2= 4) Such bogs are exposed sha]iow, .

:_°.:l'

. rareiy exc\eding two meters in depth, and are characterized by a f‘ :

'-relativeiy fiat surface, e

oot et

_The deve]opment of basin'peats is. according to Fraser (]943)'q _
-: infiuenced by ground water fiows Such soligenous peat deposits vary
\‘from eutrophic (calcareous) fen peats to oligotrophic (acidic) bogs

' supporting oniy shdrter sedges and Sphagnum mosses Moreover. the

- rate of growth and rate of decomposition in acid o]igotrophic peat

deposits afe both iow and the strata are composed mainiy of siightiy
\

~

decomposed 1ight coiOred peat. :__ﬂ"”

Current stratigraphica] inVestigations indicate that the basin bogs
of eastern Newfbund]and (Figuhe 2 4C) have developed in smaii basins
E .hformed by g'lacia] tiH The acidic natdre of the underiying soi'ls‘
-suggests that they originated as oiigotrophic (acidic) to weak]y -

g minerotrophic péat deposits Apart from the humic (H7n8) bottom

,.
v gt .

. v

e
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BASIN BOG

SCALE

SURFACE VEGETATION TYPES

-

1 SIL TYPE BOTANICAL CONSTITUENTS | HUMIFICATION
ot Sphagrum—Sedge HI-3 A. Kaimio—Sphagnetum fusci
Om Sphagnum—Sedge He-5 8. Cladonio—Vaccinietum vitis-idaea
Oh Sedge H7—8 C. Scirpo—Sphagnetum tenelli
T D. Nuphar variegatum  Community
Bedrock E. Sphagnum torreyanum  Community
— e

Figure 2-4:

Basin bog east of Butterpot Park, central Avalon; A. ground
view showing flat surface; B. aerial view showing topographic

confinement to poorly drained basin;

C. stratigraphy showing

an abundance of Sphagnum in upper soil horizons; surface
vegetation types are similar to those of raised bog.
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~sedge layer, the rema1n1ng strata cons1sts of a mes1c (H4 5) Sghagnumé‘
L sedge peat over]ain by a fibric.(H1-3) layer of ]1ght brown ghagnum- ‘

Y -
-

- sedge -peat. C

Surface doming, a prominent feature of rafsed .bogs, is absent in the

o ,eastern Newfound1and bas1n bogs. Howeven, both raised and basin bogs

are flor1st1ca1ly simi]ar Fraser (1943 1nd1cates that basin peat :
'depos1ts remain in. a- ~Tow- moore (or fen) stage as long as the™ 1nf1uence'v‘

of ground water persists Once peat growth raises the surface of the

[

: deposit above ‘the. 1nf1uence of the ground water such that vegetation' \

depends on precipitat1on for water and nutrients. it has then reached

"the ra1sed bog stage.c'

A]though the age of these basin peat deposits 1s unknown, floristic = - >

nd geomorphfc ev1dence suggest that they may be in. an ear]y stage of ,: . (:
'?raised bog deve]opment Rogerson and Tucker (1972) 1nd1cate that an B

_ abundance of stagnant 1ce and me1t-water features in the northward

]

'sloping va]1eys of the Hawke H11ls range of the’ centra1 Avalon barrens

. 1mp]1es very strong1y that ice remained there 1ong after it had melted,

©

from the adJacent p1ateaus and 1ow1ands Consequent1y. these bogs

3 cou1d not have hegun the1r deve]opment unti] sometime after the 1ce )

,.had me]ted However, Rogerson (pers comm) po1nts out that Tittie -

evidence exists to 1nd1cate the durat1on of this 1ate deg1ac1ation ,:' e

o

It cou1d have been an extra hundred years or maybe’ severa1 thousand years. ~

1
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Un11ke the more sheTtered ra1sed bogs w1th1n the coni{hrous forest,

r.

the basinnbogs areescattered throughout the wind- swept treeless heath

barrens The effect of highawinds is to reduce transp1rat1on and, *
¥

‘ Msomet'lmes, possdb1y cause stomata1 c1osure (Dev11n, 1966). As a

resu1t, upward peat growth wou]d be retarded and surface dom1ng,

+

genera11y attr1buted to growth of S Ehagnum mosses wou]d be m1n1mal

N g

'\' T :
Bas1n bogs character1zed by similar morpho1ogica1 features have not
been recorded e]sewhere.. Fraser (1954) described basin (topogenic)

bogs for lre1and buf on]y in reference to raised bog deve1opment

a0 « ®

-



“,nfat right ang]es to the main s]ope of the mire compiexn,p

- 57 ~. -,

- 'E. Patterned Fen- -

4

:The patterned fens (string fens. aapa fens, aapa mires) of eastern
'.Newfoundiand ocecur 1n exposed regions of high e]evation characterized .
by a sha]iow snow cover These fens are very sha]low, rarely
exceeding a depth of one meter, and are characterized by scattered
"_.erratics, surface patterning and outcroppings of minera] 50115 .

~ (Figure 2- 5) Beiiamy (1972) describes 51m11ar "aapamires“ in their
typica] form as being very extensive mire comp]exes formed -on gentle :

s]opes Surface patterning 1is usua]iy very distinct and s’ orientated o

N 1

'The patterned fens of eastern Newfound]and are represented by, ) . :f
Figure 2-5C. Peat cone sampies obtained during this study 1nd1cate '
shallow peat dep051ts consisting of a thin (15 cmé urface 1ayer of
.;fibric {H3) sedgeuSphagnum peat and a bottom: 1ayer (25 cm) . of meSic
(H4 5) sedge peat. Shailow flarks" (25-50 cm “deep) are scattered ' .
throughout According to Sjors (1965) their arrangement at right ang]es
to the slope is ";..self—evident for any horizonta1 surfaces inserted ‘

1nto an inclined p]ane, provided the horizontai structures are,

e .
¥

sUpposed to expand" o



PATTERNED FEN

HUMIFICATION SURFACE VEGETATION TY.PES
of Sedge —Sphagnum HI-3 A.Betulo—Sphagnetum stricti
Om Sedge H4-5 B. Calamagrostio—Sphagnetum fusci
™ C.Drosera intermedia Community
Bedrock

Figure 2-5: Patterned fen on the Witless Bay line, eastern Avalon;
view (A) and aerial view (B) showing flarks orientated at

right angles to direction of slope, and boulders and rock
outcrops; C. stratigraphy showing the thin, predominantly

sedge peat broken by numerous flarks, and the major vegetation
types of the fen matrix (Betulo-Sph

hummocks (Calamagrostio-Sphagnetum

netum stricti), fen
sci) and fen pools

(Drosera intermedia Community).

ground
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Most peat]ands deve]op e1ther through processes of pa]ud1f1cat1on
(e 3. blanket bogs). or by lake 1nf11'l1ng (e g. some ra1sed bogs ) .
However, the origin of patterned peat]ands is sti11 Unclear. Drury'
(1956) suggest’s that the existmg patterns are a "phenomena of ‘the

genera] process of frost act’loni but no comp]ete]y adequate exp]ana-

t1on of the1r deve]opment and espec1a11y.f1rst estabHshment 1s yet
. R _

L]

b avaﬂab]e".‘

According to Auer (1920) the hoHows of a patterned fen freeze f1rst'. '

in autumn, foHowed 1ater by the r1dges 1n wh1ch a squeez1ng of the ‘

7] t

' peat occurs Mi d-w1nter frosts cause the r1dges to freeze more

...sohdly producing a further vaulting effect In spring the 1ce

‘ pers1sts 1n the, r1dge much. 1onger than in the hoHows resu]ttng in 3 .

further uplift of the ridge. L1kew1se, AH'lngton (1961) suggests

frost action at the surface and depth to, wh1ch the peat is thawed out _

1n spr1ng as several factors contr'ibuting to the format1on of str'ing o

bogs 1n Labrado r-Ungava X

i
oot

AR " - Hanson (1950) suggests that f]arks deve]op as a resx}nt of down s1ope

pressure of the peat The down-hi11 movement of -sub-surface water,

\

' 'plu's the -weight of the saturated mater1a1 on a\s1ope-,‘ woul-_d resu]t in . "

a horf;ontal cracking and movement downslope ‘“ He supports h1s theory_'

by the 1obed appearance of the ridge and the crowding together at the

base of the slope.. SUch a theory suggests that flarks are confined

v

»
-

.
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_.ma1nly to steep slopes where downh111 movement of peat could occur.,

‘Sjors (1959) however, points out that the most conspicuous f1arks in,
" boreal peat]ands are found on s]opes that. are much too small to allow
‘for any peat-f10w~at a]], and fhat very few'f]arks occur on-steeper }
'slopes. | | ‘ ' | ’ ‘ '

' Although f]arks are 1nf1uenced by an, abundance of m1nerotr0ph1c waters,

3

they are genera]]y character1zed by an absence of peat accumu]ation
Lundqvlst (1951) has shown that no .peat has . formed for 2,000 - 3, 000
:,.years in some of the f]arks of. the centra] Swedish up]ands Conse- '
-quent]y, Sjors (1965) attributes the distribut1on of the flarks within
'2the peat]and comp1ex to hydrotopograph1ca1 cond1tions rather than frost'

'act1on or s]ope.j The horizontal water]ogged f]arks represent a large

Flow of water that cannot escape free]y enough ma1n1y as a*result of |

the damm1ng act1on of the ridge A necessany prerequisite for. such

*

R

. a system is that the str1ngs grow 1n height. faster at the1r 1ower than

-: at the1r hlgher and dr1er sect1ons, and that f1arks form peat s]ower :

‘or at least no faster than the: strings (Sjors, 1965) Furthermore, -‘fi, '

'-‘the rate of decay of peat in flarks 1n the borea] zone is more rapid .\
,'than in flarks of more southern reg1ons._ Sjors (1965) attributes this a

‘.='cond1t1on to ".l northward 1ncreas1ng compet1t1ve ab111ty of micro-
':Palgae to outcrowd peat forming mosses. and an almost corrosive type .

-of ox1dat1on occurring on the Wet peat surfaces of the flarks"

-t

e e e
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No stud1es have been 1n1t1ated to determine the or1g1n and estab11sh-

ment of. patterned fens 1n eastern Newfoundland however, 1t seems

poSs1b1e that frost act1on ws 1nstrumenta1 1n ma1nta1n1ng present day.

<

-patterns 'These fens of ,the Ava]on pen1nsu1a occur w1th1n the Alpine

‘patterned ground ma1n1y 1n the form of nonsorted nets In add1t10n, '

.~w1nter snow cover except 1n depress1ons, and the w1despread

e

"”.heath ecoreg1on described by Meades (1973) A}though the a1t1tudes _
' of the ecoreg1on (150 300 m) is atyp1ca1 for a1p1ne vegetat1on, wﬂton~
(1956) po1nts out that this a]t1tude is above the Timit, of product1ve ot

forest on the Ava1on Rock barrens unlque to this ecoregion, are

,:character1zed by a d1scont1nuous vegetation carpet 1nterrupted by

._freeze thaw cycles, high w1nds (up to 161 kph) the absence of deep

. ,~/"_' .

occurrence of bare soi] are conduc1ve to severe soil- frost d1s-

. turbance (Meades, 1973)

. e

'LPatterned fens are descr1bed by Drury (1956) as a- phenomenon of the . .

NG

zreg1on just south of the. cont1nuous permafrost in eastern and. centra]

"‘Canada The1r d1stribut1on co1nc1des ‘with the northern-'edge, of the -

,boreal forest wh1ch w1th1n 200 m11e 11m1ts, corresponds w1th the

"11m1t of cont1nuous pennafrost. Heinse]man (1963), ‘on. the other hand

_refutes such a reTationsh1p by 1nd1cat1ng that the str1ng bogs of -
Minnesota are bare]y on the southern fr1nges of -the borea1 forest
Furthermore, the1r occurrence in Minnesota marks the southern 11m1t

1n North America of. that c1rcumborea1 peat]and type:

. . A
. . .
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"Patterned peatlands have been reported from Labrador (A111ngton. 1961).

northern Man1toba (Ritch1e, 1957 1960a, 1960b), the James Bay region o

(Sjors 1959 1961a, 1961b) and in large areas of the Buchan E P]ateau
'1n west-centra1 Newfound1and (Pollett. pers comm) S1m11ar1y. aapa
-fens occur, 1n upper: Michigan (Heinse]man, 1965) Finland (Ruuhijarvi
'1970, 1972; Puustijarvi, - 1968), northern Sweden (Sjors,'1965 Nordqvist
1963) and northwestern Russia (Bellamy. 1972 E11na, 1972)

4
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“F. Flat Fens -
Eastern Newfound]and is character1zed by a re]at1ve absence of nutr1ent-
_enr1ched peat]ands However, f]at fens (F1gure 2- 6) occur within the

L]

' con1ferous forests espec1a11y near Terra Nova and 1n the Sa1mon1er ,

Va]]ey on the Ava]on pen1nsu1a These fens are 1awn-11ke in appearance,

and. are dom1nated ma1nJy by Qhagnum mosses (e. g S, Qagi]]osum),

sedges (e. g Sc1rpus cesp1tosus, Carex o]1gosperma Carex ex111s), and '

'grasses (e g Ca]amagrost1s 1nexpansa) The water tab]e is usua11y at,

or c]ose to, the surface and is, 1nf1uenced someuhat by the surround1ng -
m1nera1 soit. ¢ a 1 IR T S

. . .
.. . .
Y . i fo T

- " :
Cs

Eutrophlc S1tes, wh1ch are character1zed by true fen 1nd1cator spec1es

(e.qg. Campy11um ste]]atum, Se]ag1ne11a se1ag1no1des, Potenti]]a

frut1cosa) are - commion occurrences in the forested regions of western..:
Newfound]and., However, such nutr1eht-r1ch 51tes general]y occur in
'eastern Newfoundland in- Juxtapos1t1on w1th the more exposed aapa fens
on the Bur1n pen1nsu1a The scarcity of eutroph1c f]at fens. ‘ ’
,espec1a11y in the forested reg1ons of. the Avalon pen1nsu1a, s - due
1arge1y to the aq1d nature of the under1y1ng substrata? -
_"_Morpho1og1ca11y, the flat fehs are: shallow, rare]y exceed1ng 1 5 m 1n
.. depth and have or1ginated in catchment basins (F1gure 2 6C) The- )
Jowen peat strateifons1sts na1n]y.of a humjc,(h677? sedge'peat;_ //2
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SOIL TYPE BOTANICAL CONSTITUENTS | HUMIFICATION SURFACE VEGETATION TYPES
| ot Sphagnum—Sedge HI-3 A. Betulo—Thalictretum polygoni
Om Sphagnum—Sedge H4-5 B. Caiomagrostio—Sphagnetum fusci
H7—8 C. Drosera intermedic Community

E% Tc: Sedge

Figure 2-6: Flat fen near the Hodgewater line/TCH junction, central Avalon;

ground view (A) and aerial view (B) showing abundance of grasses
and sedges, and topographic confinement to minerotrophic forest
basin; C. peat stratigraphy showing predominance of mesic to
humic sedge peat, and the major vegetation types of the fen

matrix (Betulo-Thalictretum polygoni), fen hummocks (Calamagrostio-
Sphagnetum fusci) and the fen pools (Drosera intermedia Community).
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Ehagnu mosses dom1nate the upper 1ayers of f1br1c (H1=3) to mesic
(H4 5) Qhagnum-sedge peax
surface suggest that these fens may b

to,bpg.:,

F]at fens .are common in Wbstern Newfound]and because of the 1nf1uence

of’the ca]careous enrlched substrata.
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S1m11ar peat1ands have been
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.The abuhdancé of Ehagnum mosses at the

y stage.of trans1t1qn

descr1bed for Man1toba (Tarnocal, ]970) and Sweden (Norqu1st, 1965)
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':early stage of bog sucgessron. F]at fens are character12ed by ah ‘

”? abundance of Sghagnum mosses, rather than typ1ca1 fen 1ndﬁcator
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;The peatlands of eastern Newfound]and have been d1v1ded 1nto s1x :ix

'f morpholog1ca1 types - ralsed bog, blankét bog, slope bog, basmn bog, 3
;-patterned fen and f]at fen. A]th0ugh geo]ogy, geomorpho]ogy,. '
;topography, c]imate and pedo1ogy are on1y br]ef1y d1scussed 1n th]s

e

:'chapter, each of these factors 15 1nstrumenta1 1n the-format1on and

Vsl YTk e

dlstr1but1on of the peat]and types.|ff" " i.'r’ 'ﬁ”* -g- '.4 s

. . B e . .. N . 3 I
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Strat1graph1ca1 obServat1ons 1nd1cate that a11 bog types_or1g1nated as

A feﬂs, and that s1ope, bas1n "and b]anket bogs may present]y be 1n an

/ d

spec1es._ Poss1b1y, these fens 1nd1cate a trans1tiona1 stage 1n fen

- to bog success1on, R LT P 5'nj','; ;z'_szﬁii:}f_ﬁ'.

N \ . N oo, . K .
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In the fol1ow1ng chapter these'morpho1og1cal peat1and types are

T

subd1v1ded 1nto phytosoc1o1og1ca1 un1ts to’ prov1de a more 1n-depth

.
Sl \ e

insight 1nto the eco]og1ca1 re]at1onsh1ps of var1ous bog and fen‘

systems: - ," ,l. Lo .._:'. T '--\;"ﬁi, - n§5, )
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CHAPTER1I1: PHYTOSOCIOLOGICAL CL)\SSIFICATION or '._-i-s
L PEATLANDS IN EASTERN NEHF’OUNDLAND L

‘o . -, C -

. Introduction

. 4

1& Multffarlous phytosociological classlflcatlons of peatlands have been‘,;
developed throughout boreal countrles Alth0ugh these studies are o
prlmarlly European. many have dlrect relatlonshlps wlth the. phyto- -

':' soclological peatland unlts determined for Newfoundland by . Pollett ;J _'
(l972a) and Pollett and Brldgewater (l973) Also. as expected _XJ&-;

i certaln of.'the, unlts descr1bed for eastern Newfoundland have: florlstlc
afflnltles wlth vegetatfon classlflcatlons developed for northern'

¢ ‘ : .
. EurOpe and. for northern Canada o 1;" -‘

Review of Literature ° . " .« .
‘ 1 R \ '

AL IR R -‘

) The study of peatland phytdsociology orlg1nated wlthln the Eur0pean
schools of thought (e g.. CaJander. l9]3' Braun Blanquet. 1932,1
Nordhagen. 1936, 1943; Tansley. 1949 DuRletz, 1954) The 1nfluence

. ,of these SChools has spread such that thelE methodologles are- now'

: used un1versally S1nce the development of" peatland phytosoclol-
oglqal : classlficatlons 1nvolved many researchers in different -

L countrles. only~the maJor works are.dlscussed below.

Yo
L

S e e
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B 4, Br:u'chp)oore; - pea‘t]ands__hdv1ng.woody (tree) communitfes. '

' who attempted to defin’e phytosoc1o]og1ca1 peatland un1ts for app11cat1on

. A ;

: I - :.,"_._"

. oo i

- -e - N "I‘\.vi

L R R L

s R

.. ’ . . o o '}'

Cajander s (1913) treat1se on -the "Moorkomp1extypen" not on]y defined e T
o morpho]ogicaﬁ\peaﬂand types, but sug?ested four phytosocio]og'lca] - o "»f-;;-‘
subumts caHed "moortypéxs" | o . ‘ ST vl | ‘i,
. ) , . D . s ) e L. .f
1. Weismoore:'- domina_ted_ 1," the field layer-by graminaceous plants, - e M
" while fn. the'bottom lvay_ers, ‘§Qhégna énd' Brd\'Nn mosses pre'dom'1 hate; . i
s L ' ST SN
oo . “ . . . . . vy Vol
2 ,Braunmoore. - s1mﬂar to Ne1smoore 1n phys1ognom1_except it is R
- _mgore ca]lc-:ar'eous, S e _ I IR o

'

3. Re1sermoore, < dom1nated 1n the f1e1d 1ayer by dwarf shrubs w1th

.

’bottom 'Ia_yer dom1nated by Ehagnum'

CaJander s class1f1cat1on was further subg1v1ded 1nto 72 sub- types by _ o d
Lukkala (1929, 1938, K1v1nen (1948) and Lukka]a and Kot11a1nen (1945) S

'Ln 1and c]assiﬂcat‘lon for use 1n agr’icu'lture and forestry 1nventor1es. '

However. such a 1arge number of sub types was too cumbersome for

pract'fcal use.‘ Subsequent attempts were made toward more: s1mp11f1ed ._" _ -
L Ty

classif1cat1on systems for 1ndustr1a‘1 purposes (He1kura1nen and i
Huikari. 1972 Hu1kar1, ts2y, L .

. . ' . ’ . " ’ o " L] 2 ' .

s ] 4 '

2 . . = v

. ./‘_"{ ¢ ‘ Y \ ’

v '
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L2 Ramej(Re1sérmoore) - Peatland dominated by'er1caceous;shrubs ahg s

T4, Nevo (Weismoore) - Nutrient-poor treeless fens.. ’:L ~;~; -

L

* v
“0.

Heikurainen (1960) fo]1owed CaJander s sys tem but proposed the use of -

the fo110w1ng four terms 1ncorporat1ng the names of significant "
'vegetat1on to fonn both types and sub- types of the four maJor ,

L ' . . ) . ) . o ‘ .y
,"moortypen" groups; - S o o Y

A

-

. KQrp1 (Bruchmoore)‘e Spruce-broad1eaved treé:covered'peatland;

Ve oo

opine; T 2 T

3 Letto'(BraUnmoore) < Rich ‘tieeless fens;
T o L )

7

- -

*One other approach of the Northern or Scand1nav1an trad1t10n 1nv01ved .

the concept of formations (or associations) proposed by Grtsebach
'(1892) A. fo1lower of this concept was Hult (1881) who, wh11e

supporting the theory that p1ant communities could bestbe described '

"and classified on the basis of physiognomy, grouped stands by. the1r ’
'aff1n1t1es of structura) ]ayer1ng Fa‘.her deve1opment of thts o

approach by Sernander (1898 19019, and von Post dnd Sernander (1910 e !

" led to the foundation of the Uppsa1a school of plant soc1o1ogy o y Sy

C}assification of peatlands based on th1s system have been ref1ned by
DuRietz (1949 1954 1957. 1964) H1s c1assif1cat1on d1v1ded the

. .
v . 5 i

i



*

’ f,quite eviden& around the Newfoundland coast.

o

European -peatlands into a bog class, termed the Ombrosph_gnetea. and a '

fe c]ass, the *phagno Drepanocladetea. within each: class there are a

. number of subunits separated 1arge1y on the basis of nutrient status

and speeies dominance. = Contributions to _the study of peatiands by :

other students of the Uppsa]a schooT include the works of Thunmark

(1942, ]948), Witting (1947 1949) OSvald (1949), SJors (1952 1956).
Maimer (1958 1962a, 1962b 1968) Mornsjo (1968) and Sonesson (1970) -

’

The criterion of DuRietz s fen classification 1s based mainly on ‘the -,
presence of so- calied "fen indicator species".‘often ‘termed "euminer-. .
obionten” (Ackenhei} 1985), "fen plant"’ (S:jors, 1046, 1948), "
"exc]usive fen plants” (DURietz, 1950) Westhoff and Den He]d (1969)

however., object to the use: of the "fen species"(opncept since “...pre—

'cipitation in oceanic areas can .be so mineral rich that ombrotrophic

moors occurring in these regions may. show a number of species which

.
-

are considered 'Minera]bodenwasserzeiger’ in more continentai )

) ciimates". The ‘occurrence of the fen Species on ombrotrophic bogs* is -

[} . -
- . . .

=] ’ L

A Scandinavian phytochioiogica1 system based on mountain peat]and N

units has been described by Nordhagen (1936, 1943) However, Nordhagen, jl

- Tike CaJander (1913) did not consider the ciear-cut differente hetween -

2

ombrotrophic and poor minerotrophic veggtation. ‘Furthermore..aqcording A

C



. [

’

. to Sjors (1965)'Nordha§en'd1d not - utilize the bottom layer of;plants
(bryophytes and 11verworts) as 1nd1cator species Consequently,.

Nordhagen 'S system was- not widely app11ed 1n peat]and surveys.

One of the most w1de1y used systems for c]assifying peatlands today 1s

_the: Zurich Montpe111er Method (Z M) developed by Braun -Blanquet, (1932)

In. contrast to Caaander S (1913) approach, this method dea]s w1th the
'_plant conmun1ty as a social un1t. Un1ts of 1ower rank (variants, sub-

. associations and»assoc1ations) are recognized from 1oca1 and regiona]

’ studies. Groupings of these 10wer units resu1t in the formation of

L)

units of higher rank (alliances, orders and c]asses) representing

extensive‘surveys of 1arge regions, countries, continents, etc. .

-
LN
- . .
.. . . . .

As’ear]y as 1949 .the European peatlands and the-wet heath vegetation

Were united ‘into one phytosocio]ogica] c1ass, the _phagno Caricetea

fuscae (Duvigneaud, 1949) However, the present-day peatland classi-.'

" 'fication consists of two wjdely separated classes (after Westhoff and.

Den*He1d. 1971)

|
.
i

" A, Bog Class (and wet heath)

Oxxpocco SEh_gnetea (Braud—Blanquet 1951) "".:‘ o -f'. Cor

8. -Fen Clas's

* [ P ‘ ©
:
. . .
, a e, . .

- (Nordhagen, 1936. Tuxen, 1937) - BRI A
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,.l
In Canada the Z-M methodoiogy has been ‘used .to classify peatiands in

Newfoundiand (Poiiett, 1972a, 1972b Poiiett and Bridgewater, 1973)

and "Quebec (Gauthier, 1971) Since these studies are regiona], ‘the

L
L.

'vegetation"units are described at the association level.

. danssen (1967), recognized thirteen main types of vegetation | . -
A(ai]iances) from his study of a'l, 200 square mile area Df foreststind.
peat]and in northwestern Minnesota, Although this is somewh#?ﬁ&??
contrary to the Braun-Bianquet approach Janssen suggested that .ﬁ
' their piacement on the aiiiance level makes the system better

‘baianced upwards and downwards.~ Moreover. many .of thé uhits are

» »

comparab]e to units recognized in Europe that are aiso -on the levei

_' -of the alliance and that are also strongiy characterized eco]ogicaiiy

: -However, danssen S ciassification failed to utiiize Qhagna and other A

.‘.non-vascuiars as indicator species Furthermore. the erection of

hierarchica1 units above thefassociation level 'is considered premature .

- inview of the present status of peat ciassification in. North America
7 (Pollett, 1972a).. _ R
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':Qegetation Units w1th1n Eastern:NewfoundTand Peat]andsf

. . R
(¥ M ‘ . F ca, . o I}
. ca S . -, . R

ABased on the ana1ys1s and synthesds of;248 re1evés-the peatlands-of'
eastern Newfound]and have-been classified 1nto e]even vegetat1on un1ts ’ )
which are presented in Synthesfs Tables 3-1. to 3—11 in approximate -

' ‘order of 1ncreas1ng mlnerotrophy. TAlthough such associdtiohs and.
commun1t1es may occur, as separate vegetation unfts, sevéra] d1fferent

| vegetat1on types are frequent]y found on any 0ne peat]and type. . Thetr N \§
posit10n on the bog or fen 1s determined ma1n]y by nutrient grad1ents ; :{u 2 “
Thfs phytosoc1o]ogfca1 c1a551f1cation sub;E\Qtfates the morpho1og1ca1 ."u
un1ts already def1ned (Chapter 2) Together they form the bas1s of
a biophys1ca1 peat]and c]ass1f1cat10n Both c]ass1f1cat1ons comp]e-

' ment one another and ‘may be utilized as"the ecological bas1s for. ]and-

use p]ann1ng of peatlands 1n 1ntegrated resource management 1nvo1v1ng ) ' |
. CLwy ,
forestry, agricu]ture, w11d11fe, and recreat1on 1nterests. 'The ' S ~'§
“.. M . .-.'. ’5
,phytosoc1olog1ca1 un1ts de]fneated for eastern Newfoundland are o L
despr1beans follows: . ‘.{ :y_:-".; ' o -
. ) o .“‘i ) .
-3-1 fgjgdgnlp_ygpgjn1etum vitis 1daea Assoc1at1on ' L ’.;' A .
3-@- Kalmjo-fghggnetum _f_ugcj_ Association " '. e " | |
33 Calamagrostto _phagpgtgm;fgsgj Assoc1ation o LN e
* 3-4 { ,Sc1rgp SEh_gnetym,tegeljj_Aﬁsociat1ono " SR S B
, H R Y . ' . ’ ) /'
3-5 ‘Scirgo SEh_ggetym_§y§nit1_Assoc1at1on S _
. ) A A N .\ '/’" - .
. , e )
Y v v ’ .' .I(. ® .
A.. x.' L ] M \ /l - L4 '
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:3 1. Cladonio-Vaccinietum vitis 1daea Assoc1at1on

P R I R i e e = A T )

Di fferentiation of 'che- .Assocjai:rion:
P |

v

) ‘The differen tial species group defining the assoc1at1on 1nc1udes'

Cladon'ia rang'lfer'lna L S Vaccimum angustifoHum
o 4 c]adoma a‘]pestris . " ' »..-vgg_cinium vitis-idaea
. ot C1adon1a hory'i - R Ru_bus'&c'hamaemorus )
el s Ka]rma angust1fo]1a S o '.ﬂypogﬂnn%-a physades ' . .
- Corn1cu1ar1a,-acu1eata' o 3 o ; Empetrum nigrim
‘ L B N
"~ This assoc1at1on js d1fferent1ated from all other associat1ons by the
abundance of Vacc1n1um vitis idaea Cladonia orzi Cornicu]aria
o . acmeata_ and Hypogymnia. physodes. .- * - -
" o .. . ' . ’ ' B - P
‘ Y Ecological Interpreta'cion' S o .
\ . . . . - ). . L. v ' ' s . [
; : The._glgdgnlqlvicg_ni_etg_m_vitj_s_i_d_aeiessoc1atwn (Tab]e 3~ 1) occurs
C C on]y on the Avalon and Bonavista peninsu]as (F'lgure 3- 1C) located in."
, very/ dry portions of slope, blanket, basin and raised bogs (F1gure
;"' : 3 1A 3- IB) Its occurrence on these bogs 1s confined mainly to dry
s Sphagnum fuscum hummocks. L1chens are abundant throughout‘ the p1ant-
" ' cover usugﬂ_y hav1ng overgrown the Ehagnu carpet The dry, heath-.-
I 11ke cond“ltions are ch‘aracter1zed by~ the presence of Vaccinium vitis~
L, ‘Idaea RTINS o '
> ', ) @ s .
v ’ v . .
’ ‘ . , .
- .," R ' \ . .
o z €
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' ‘. TABLE 3-1t CLADONIO=VACGINTETUM VITIS-TDAEA ASSOCTATION et e L
. ' - - :.‘3
Releve” Numbér 152 157 45 150 18 150 55 53 g 9 9 55 %
cL . B° A.A B G A A G- ' S
Altitude(ft) ’ T, 550 150" 100 " 150 250 -150° 50 150 350 800 800 50 o
.., Cryptogams (% cover) i 60 @ 50 & .70 70 .40 8 70 60 70 ‘50
Phanerogams (% cover) 60 5 70 0 50, 50 70 4 60 60 60 8 . o
Nmber of Spao:l.eu 0 0 167 18 24 19 15 14 21 18 19 15 . i
Di.t‘farential Spooion L ) T _ . Présence il
of the Variant g T . . _ ) " Value : 7
Kalmia polifolia. TE L+ T+ 4+ e e e e . 1. IIX
Chamaedaphne calyculata _ 29, 4+ 2.1 1.4 1.1 + e s + . . . IIr .
vwcmm wcom . 141 - . 2'01 217143 e 1.1 . - ' . . . II L4 )
. . ‘ndmda leOpl\'ﬂ.la . + . S + + . . '™ o . . II- f
- m‘iophom mwoli\m ’ + + ] 2-1 e 1.1 . . ' - [} . - II . )
SoLrp\u Oﬂﬂpiwm L ) 2.'2 + 3.2 0 o2 e . e . . . . o’ II ' " 2
Wrioa‘ g.lﬂ c, . . ) 1-1 .. ' .. + . . + . . ’ . . . . .. . II ",
N ! N . A ) N
Differential Speocies L o . . . . , -
of the naooiation- L S . o Ty
mldonia Nnaifﬂrim . - 1-2 2-1 2-1 2-3 3-2 2.1 1-1 201 202 2.3 . 2-3 V :'.-
Kalnta mmm& R ) 3.1 1.1 +  1eT1 261 "2e1 241 2.1 ned 1.1 2.1 - v :‘
mmni& ﬂrmmﬂ. . 202 2!1 ‘e . 1.2 ‘2.2 3-2 1 -2 1-1 3.2 203 22 22 v 1':‘:
vlocini\m vitiﬂ-idl‘l ‘_ . et . e 201 I B T 101 1.1.’ 101 2-1 2-3 -2.-1 1-1 L N )
mﬂm.ﬂim .} 211 ) ) 2--1' ;.3 201. 2.2 3.2‘ 2!3 2-2 2v3- . 202 v
Cladonia hlpestxis oot Tl e T 12 1627 1025102 2,2 2.+ 12 v
cornic‘ul&rh Gmn’&tﬂ 1..2 1 2 + ot 1-2 s %o 10,2 . 2..2 262 2.2 ~ IV
e v“cm\m mtﬂdi\m, . 2.1 o, ‘: . . 1.1 -+ 2'1 3-1 .2.2 1 .1 1.1 N N g
*"  Rubus chamaeporus . + Tel 2.1 33 1T 22 4+ F o e + . v e
. Wmh wmﬁﬂ “ . » ’ Y N + + <+, :‘.2- . II1 p
Qledonia mitis .. TR e R2 22 e X170 4712 12 T, o+ I ok
Cotraria islandica LT 141 1e1° + » . 4+ T 1e1 12 o . 12 «-IIX ""
. - mm hm . ' 1.2 e e . 2'-2 [} "1‘.2« [ - 2.2 2-2 ' ] II ‘,‘.,:
Companion Spscies o — : - !

[
]
>
LS
. e,
. ..
&
PP PN

olotm grosnlandiowm - = 1 2.0 13,21 1.1 24 1.1 4 2.4 12 o+ 21 Vb ;
Gorn\m canadenais . A e T 21 1e1 141 . .. + . + - -JI1 §
Ochrol.achia. frid.da. I'" v . » . [ T 1.2 . 0 . + II ’
~ Eriophorum spissum +. + » . . o t12. . o' e e 12 VII ‘
* Pti1iddm olliare . . e o TR . "s « e . + . . ‘f‘ I L"
Dloranum bergerd - ‘e . ¥ . . . ‘v o, 2eR 2e2 I " >
- (ladonia 'olonglta. » . . 1.1 . . o. ", e'. 10? o 3-2‘. o II )
Qladonia mmﬂ + e, » . . s ‘..2 . e, + . o IX ?'
Pym Lloribunda + 7 . » 1'01 © o+ . . . . P . II f
Aleotoria mom s . ‘e . « . . o . +. o 1.2 . I v
P°w1m lm“\m N . L 3 3 + [ LI . L) + [ . I ), ¥
Cladonia oocoifera’ . . . . . e . o e + 204 . o I '
. C\lldbni& ﬂlpim . .. . - . ] 3 + - + 1.2 oo I '
HRhacomd txium MM 23 2.2 . . o 0 . . . . . . I
m‘qﬂ.rl ;’otundi.foliu ’ + . v . + . . . Ce . K 0 M o
Sghaemphom aﬂbom ) + - . . . 141, o ’ e . 0. . e - X
l’-m aohl." . 12 . . . . 2-2_ . PO . .- s I
‘1001’401'1& Omm S + ‘e . . e o » L -:.":o'_ ° ‘e 4 I
Mditiom Spechn .
1523: ~ Sclidago’ uligi.nou (+): Montalia borealis I-‘-) Voo
- Cladonda: dquencsa (+);’ hhriutm ( . .
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Figure 3-1: Cladonio-Vaccinietum vitis-idaea Association; A. physiognomy
showing peatTand types most characteristic of this vegetation
type; B. habitat of each physiognomic type showing typical
site conditions of the vegetation unit; C. distribution of

the association within the study area.
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A. Physiognomy B.
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Figure 3-2: Kalmio-Sphagnetum fusci Association.
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- :1nh1b1ted from ]atera] expans1on by nutr1ent r1ch waters frOm the

"',by sma]] Sphagnum fuscdm hummocks wh1ch a]though phys1ognom1ca11y

r
v

‘Sphagnum mosses - (e.g. S., fuscum; g.-imbrfcatum; S. rubellum) are .

’ dominant in the bog carpet usua]]y with the sedge, Scirpis cespitosus,A'

-common. tnroughout These Sphagna, grow above the level of the ground *

. water tab]e produc1ng ombrotroph1c cond1t10ns (i.e., water and '

[

nutr1ents are supp11ed so]e1y by ra1nfa11) Godw1n (1946) attr1butes

the convex1ty of ra1sed bogs to the fact. that such Sphagna .are '

.
v

‘surrounding m1nera1 so11 I . w

°o

N b
~e

Two subassociations (Tab]e 3-2Y characteriie‘this vegetation tybe.

?
The _yretosum subassoc1at1on 1s d1fferent1ated by the spec1es xrus

» f]or1bunda Myr1ca ga]e Calamagrost1s 1nexpansa So11dago u11g1nosa,

A4

and Betula michauxii, and is confined ma1nlx to the’ s]ope and blanket’

bogs. Most of ‘the above spec1es are 1nd1cators of weak]y m1nerotroph1c
cond1t1ons in central Newfound]and peatlanqs (Po]]ett~ 1972b) The1r

occurrence on eastern Newfound]and bogs is. attributed to the 1nf1uence

.'of added nutr1ents supp11ed through the hlgher prec1p1tat1on and w1nd— ;

r

b]own~sea-sa]ts in coasta] sites -;”' o

.

Many of the slope bogs of eastern Newfoundrand -are a]So character1zed .

- $imilar to fen hummocks (Tab1e 3 3) ]ack true fen 1nd1cator spec1es.

‘Such nutr1ent-poor hummocks are represented by . the Cogt1 L e

groen]and1ca Cornus canadens1s Juniperus communis var1ant The.__

]

-

v, .
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" trifolia and Ertophorum angus ifolitm. B
. | rn X A ‘

,~Wetness of this variant'is<e:é§enced by the presence. of Smilacina

-

An anomaIy character1z1ng eastern blanket and slope bogs: is the presence

‘of the large sedge, Carex rostrata, wh1ch only occurs on nutr1ent- .

-i enr1ched s1tes in western and . central Newfoundland This 'heaked"

\ -,. !

. sedge is harvested on blanket bogs on the Bur1n penwnsula and used. as,

a roughage crpp for sheep (Lear, 1960) Carex-rostrata has been’ ﬁi'..

. desciribed as occurring primari]y on marshes, wét—mdderately rich fens,

‘and, occasaona]ly, on. oceanlc bogs of. eastern Newfoundland (Robertson,

Po]]ett and 015en, 1973). "

‘e e

s
s T : a ’ l ° . f . v

Both Carex rostrata and Er1ophorum angust1fb11um “have been descr1bed
~ - ~ .
by DuR1etz (1954) as mineral 5011-water 1nd1cators in Swed1sh peatlands.

. Gorham~(1957) 1nd1cated that <in many areas be1ng transformed from e
‘sedge -fen 1nto §Ehagnum bogs, the sedges remaln for a long time .
push1ng through moss:- cush1ons -- surv1v1ng by v1rtue of hav1ng the1r
-roots in the r1cher peat or, somet1mes, the mov1ng ground water '

L beneath. S

i . 0

:The. _ypjcum subassoc1at1on represents the dr1er reg1ons of the blanket,

e s?ope, ra1sed and bas1n bogs The preSence of Scirpus cespttosus

throughout the assoc1at1on 1nd1cates @ poss1b1e 1ink w1th the 01190-. .

troph1c Sc1rpetosum subassoc1at1on (Po]]ett and Bridgewater, 1973)
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- 3 3 Ca]amag_rostm __phag_netgm_fgsg _/-\ssoc1at1on (Peﬂett and..:
' B Br1dgeWater, 1973) S ,",\ '\- R .
. ! .! i “. ’ "
¢ Diffarentiation of the Association '
‘The differentw] spec1es 'group defining the aésocwthon 1nc1udes |
' Co _Sphagnum fuscum o o Scirpus. cesp1tosus :
"Sphi'qnunll 'rubeH'um. o ' . 1Sphagnu.m paPﬂTosu'm- .
, ' Empetrum w ) \:I , . Celahlagrostis inexpansa
' A “Po]xtf‘ichrem s,trLctu'm‘f = S 'Junipehhs commur'n's‘ .
o Mi&ﬂef A : - Mylia arnoma"1a.. | )
L Lon}ééra‘viﬂo‘s'a. 3 o o : : Bﬂéiﬂj_tifii -, «
; Ih1s assbc1at1on 1s dq,fferentwted from aH other bog assoc1ations b_y-
‘the, presence “of fen 1nd1cator spec1es (e .g. Ca]amagro’shs 1nexpansa, a
. Rosa n_u;_lge_l_) and is d1fferent1ated fmm all fen- assoc1at1ons by the
' T presence of bog {‘hdmcator spec1es (e g. Sphagnum fuscum S. rubeﬂum,
. . .PoTytrfchum.-stmctgm,_‘Empetrum nigrum) . . ,
‘ tEcolbg'ic'ﬂ Interpretation ° S PR _ ,. g ' )
ib The Calamagmst1o-_phag_ngtl_1.m_fy_sc1 assoc1at1on (Tab‘le 3 3) is, w1de1y
o d1str1buted through Newfound]and representmg the ombrotropmc or
: oT1gotroph1c fen hummocks (F1gures 3 3A;, 3- 3B) These hummocks were
’ I L D & L ; P e
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. hummock has shut off aH effects of the mobﬂe base-r1¢h ground water T

" found’ to occur in eastern Newfound]and both on the exposed patterned .
fe‘hs and on the moYe. she] tered fens w1th1n forgs’ted regwns
(F1gure 3 3C) : . .,

. -
- .

- -

Th1s assoc1at1on has been descmbed for centra] Newf0und1and (PoHett
w

and Bmdgewater, 1973) as being the r1chest in spec1es of aH the
C nutment poor peat]ands because it occurs as. hummocks in the fen mat
~These so-cacHed “m1n1ature bogs*" (Bel]amy and R1e1ey, 1967) are -
charactemzed‘@y both bog and fen spec1es a]though many of the fen . , ' o

spec1es are rooted in the fen matnx at the edge of the fen hummock

R

. .
N . . O

The origin and deve1opment of fen hummocksns still unc1ear. . PP %
Kulczynsk1 (1949) suggests that nutﬂent deﬁclent substrates occur“%’n I

' the upper fen peat c}*e_su'ltmg in cond1t1ons favourab].e for the invasion

of Sghagnum mosses. When the ‘growth of such ghagn' (e g S . , e

papﬂ]osum, S mage]]amcum, S teneHum) 1F above the water table.

cond1t1on§ are, 1deal for the estabhshment of the hunmock formmg moss,

n

Sphagnum Fuscum and the u1t1mate development of a hummock
) The convex, dome shape of the fen hunmock suggests that _the’ hummocks
are ombrotrophxc, i.e. the1r nutments are rupphed so1 e]y through-

prec1p1tat1on. A]though Beﬂamy and R1e1ey 1967‘) conc1ude that the _
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from the area it occupies, they suggest a possTb1hty of upward e .‘*;:A

mo vement of water "ang ions through the hummock by capi T}ary act1qn
Po]]ett (1972a) ‘has. shown that the peats compr1s1ng th1s assoc:atmn
.+in centra1 Newfound]and have h1gh 1rc? contents in the. upper 1ayers,
'suggestmg poss1b1.e ;vert1 cal movement of jons from the fen peats '
below Both PoHett (1972a) and Puustjarvi- (1952) conSIder iron, -
¥ cpncentratwons as a ,rehab'le and -useful indicator for the separatlon

' .
s

.- of _pgor and rich pealts\. " ; , : e

..(f\f\ﬁmxnutrﬂnon and chmate are 1nstrumenta1 in the deve]opment of :

‘fen hummocks. °Accori'dmg to SJors (1965) such ombrotropmc hummocks

need. a:. i _ ST -

moc'ieraite’minerotrophlc flow, '\:'ery slight s]opes :
and a subacontmental type ‘of. chmate". . e s

! e . . - .
t . . : K s . .

Furthermore, i _ X _ ,
b - .they are more or- 1ess concentrated to the d1str1cts .
N w1th a ]ow\ w1nter temperature'f.

. . 2 . . lf: . -
] Such is the case in centra1 ‘Newfoundland where fen hummocks are weH

« . v qu."

..'“ "

/( . .deve]oped

. PoHett (1972a) repo ts that the growth form of humnocks in the Centra1
D : Newfound]and peatlan s is often much flatter m the more m*inerotrophwc

- fen areas than in, the more ombrotroph1c S'ites._ Th'lS phenomenon may be

..attr'lbuted to the fact that the” growth of most ra1sed bog Ehagn

P RS : u

‘ -0, - B .
N ’ . . ‘.! v e

e
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. (e.g. S: fuscum, the princi'p‘a]fhummock~fo'rm1‘r'ig \‘moss..in fens). 1‘s

] retarded by nutr1ent-r1ch waters (Godwm, 1946) A]though the fens

' of eastern Newfound]and are morg nutr1ent ~paor . than those of centra'l

i

) %wfoundhnd the" fen hunmocks are correspondmg]y sma]'ler ‘

(F1 gure 3-4) The more hum1d suboceamc (}Ihmate of eastern

Newfound1and retards the upward growth of the Sphagnum 'fuscum hummock‘

B and resu]ts in a more even growth of other Ehagnum mosses (e g S

J;

papﬂ]osum, S magel]anicum, S. 5ubnitens) throughout the fen complex.

St : - ) { k
" 1, . .- ‘l,

The-Sanguisorba canadensis °- Betu'la michauxii ‘variant (Tab]e‘3'-3)

represen,ts the hurrmocks of patterned fens on the Burm pemnsu'la K

e S1m1 1ar hum'nocks .of~ patterned fens on the Ava1on pen1nsu1a are .

' oo

character1zed by the absence of the spec1es, Sangu1sorba canadens1s

¢

e

1 e Th1s anoma]y 1s d1ff1cu1’t to exp]a'ln part1cu1ar1y because angu1sorb

BN
.

kY o

usuaUy occurs around the edge of such fens and occas1ona'|1y, occurs "

of the eutrophic fens and fen hummocks in centra1 Newfound]and
(Po'Hett and Br1dgewater, 1973) and its d1str1but1on may.. be detenmned

by edaph1c factors Huxter (1964), however, explamed 1ts occurrence

" ine eastern Newfound] and Ky the constant h1gh hum1d1ty and frequency

»

of coasta] fog in the armea whmh sat1sf1es its mo1sture requ1rement

Extreme exposure and foggy cond1t1ons are’ eV1denced by the

Rhacomitrwm 1anug1nosum - Potentﬂ'la tr1dentata subvar1ant wh1ch

oceurs on the t:oasta1 patterned fens of the southern}urm pem nsula

Lo

“ on the fens of the southern Ava]on. It is a1so a d1fferent1a1 spec1es

.

RIS SR
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e s el l‘feades,1970) Of"central Newfoundland fers,



“'-‘-.by the fen 1nd1cators Lomcera v1llosa, Carex Hvida. SoHdago
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A second vamant defmed by the woodTand spec1es P1cea mariana,

\

Larax 1ar1cma and P]eurozium schrebem 1s confmed to the smaﬂ

. 4

she1tered' ﬂat fens with'm the con1fer‘ous for‘est The réma1m ng

s1tes (e g. ]4 72 48, etc ) represent the hi gher hummocks of ;_

.'patterned fens. and weakly mmerotrophm s]ope bogs, These hummocks

.- are dlfferentnated from the Kalmw SRh,a_gnetum fusci associatwn on1y

4
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o i the Wet hoT'lows of the ombrotropmc ra)sed apd basm bogs, and the
) . ﬂatter, somet1mes extenswe wet areas of the -b]ahket and s]ope bogs; A
S (F1gures- 3- 5A, 3 se)° BRSO ST T i
:\ :.. .‘- 3 . : . .. ,\‘ . ) ?.‘ .’ -
.: .- ~_ o ? . . (._ . LY . L\\."-'
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d1str1buted throughout eastern 'Newfound1and (F1gure 3-5C) repr:esentmg
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"The ho]]ows 111ustrate an ear]y stage of Osva]d s (1923) humchk-
‘f'hollow cyc]e of peat deve]opment Accord1ng to this theory the peat
w1th1n each ho1]ow ﬁs bu14t up by the vegetation unt11 it f1na1]y
'forms a new: hummock The o1d hummocks- now octupy a 1ower Tevel than
Jthe new hummocks and consequent]y becomejthe s1tes of new ho]]ows
"‘A]though all phases of th1s regenerat1on comp1ex‘ (Jans]ey, 1949)
AR

are represented at any g1ven t1me on the surface of an act1ve1y

o,

row1hg bog, Gorham (1957) attr1buted the process of qyc11c deve]op-

B ment to the d1fferent ecolog1ca1 requ1rement of the var1ous spec1es .

:of phagnum Th1s process of peat format]on has been descr1bed for .

ra1sed bogs of northwestern Germany (Ernst 1934) and’ the Swed1s?
-'-”Blangsmossen" mire.- (DuR1etz, 1950) Accord1ng to Osva1d (1950)
regenerat1on and eros1on comp]exes are essent1a1 e]ements of a 11v1ng

. &

- ra1sed bog surface S L v,

) '0b3ect1ons to hummock fonmat1on via cyc11c successzon have ‘been"

pub11shed " Both Weber (1926) and Gran]und (1932) stress the c11mate- '

'dependent.character of ‘the type of peat formed as be1ng dom1nant

The1r hypothes1s suggests that the bog surface fonms peat w1th a’

-

-un1form degree of, hum1f1cat1on. Such an approach 1mp]1es a. much more:;a

. homogeneous vegetat1on wh1ch a]ters c]ear]y only: under the 1nf1uence

' of c]imat1c changes (Caspar1e, 197%}

K - . ',h




0n-s1te bog hydro]ogy ais descr1bed by Caspar1e (1972) and Sehluter ;ll ,

(1969)" as poss1b1y be1ng the: most 1mportant factor in peat. format1on

:Accord1ng to Wa1ker and Wa1ker (1961) even S 11 var1at1ons 1n . -

"prec1p1tat1on have’ an obv1ous 1nf1uence on b g hydro]ogy and conse—

. '
c oy e
K

Vet

"quently on. the type of peat wh1ch deve]ops there P A "

v
o .
A genera11zed success1on cyc1e of hummock deve]opment is presented 1n

‘F1gure 3-6 for the bogs of easterh Newfound]and Shallow bog poo]s 3

3t‘are usua11y character1zed by the species Sbhagnum torreyanunn §}

usp1datum and S Eu]chrum Accord1ng to Gorham (1957)

’ ,acter1zed by very wet 51tes with the water tab]e at or above, the:

“Spbagnum cusp1datum favours-water filled depress1ons on
.-the bog and grows so successfu]ly as- to obliterate them,
thus providing conditions suitable for -other species such
as Sphagnum papillosum; S. -magellanicun, -and S. tenellum. |
When "these have built up a Tow cushion of peat still-other

species invade, Sphagnum rube]]um, Sa fuscum, and perhaps, _

" S. dmbricatum®. "7 Gl "/

As the hummock becomes h1gher, the top dr1es out enough to perm1t ':ﬁ"

./ .
growth of 11chens and; 11verworts unt11 flnally rate of decay 15 greater

ﬂthan upward growth

‘Two subassociations (Table 3-4) repreéent'varjous'stageé of.the )

bummbck—bd]iqu cycle of bog development 1in eastern.Newfound]and.

:r'Sphagnum pu]chrum; Cepha]ozia connivens, Carex o]igosperma and

Vacc1n1um macrocarpon compose the, _phagnetosum subassoc1at10n char-

I

<

-vsurface The presence of Ca1amag_pst1s Jnexpansa ,Myr1ca_ga1e, Carex

A
. :

P S
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exﬂ1.s and Aster nemorahs anggests weak]y mi nerotropmc cond1t1ons

‘y

Within this subassomatwn. T

a
v ]
. -

The subassomatlon, Cladometos‘um, d1fferent1 ated by Ledum groen1and1cum,

-Kalm1a angustifoha and the C]adonia 11chens 1s 1nd1cat1Ve of wet s1tes

with the water tab]e at or- near‘, the swface The Myha anomala. -
- 3 -

Sphagnum fuscum vamant, is found on dr'rer 51 tes: and suggests a poss1b]e

trans1t10na1 stage from- ho]low to hummock L N
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'and the absence of true fen 1nd1cator spec1es (e g Tha11ctrum

Ecological Interpretation . S L

' to poorly dra1ned s]opes and depress1ons.

4 - R | \
.A -" ‘,L [ | .” ta . L) . v .
_ 3-5. Scirpp Sghagnetum sugnlﬁl‘Assoc1at1on ,
' R . "- R ;.. - '. @ o ,,.‘l “ ' :-' : ‘ B '_ ) .
Differentiation of the Association, . .. =~ . =« : Co -

The d1fferent1a1 spec1es group- of the.assoc1at1on 1nc1ude5'

"~Sphagnum sqbn1tens ~"~§ . .} L Sc1rpus cesp1tosus
'§Qhagnun papillosum . B ”_ o Carex o]1gosperma
Sﬁhagnim-mage11an1cun. - N B | .

. . . , . L Loy

° ! -

Th1s assoc1at1on is d1fferent1ated from a]] other assoc1at1ons by the

3 v

-~

dom1nance of Sphagnum subnltens, S pap11]osum and S mage]]an1cum,

. v ',

Y

’

'Apo]ygamum, Carex 11V1da, Rosa n1t1da) and true bog 1nd1cator spec1es.

-

(e g Sghagnum qucum, Kalmia angust1fo]1a. C]ad0n1a rang1fer1na)

Y]

. . t

P

—_—T e T e

:out eastern Newfoundland (F1gure 3- 7C) often in- Juxtapos1t1on w1th
“heath]and and scrub forest Phys1ognom1ca]ly, the s1tes are f1at

'wet areas of: slope bogs (F1gures 3 6A, 3 68), topograph1ca]1y conf1ned

:
-
" .
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- Pollett (1972b) descr1be$ these peat]ands as "wet m1nerotroph1c bog", ~.

Loz o T T T

'Th1§ peatIand tyoe has - been def1ned as bog because of its h1gh water )
\
tab]e and 1ts surface carpet of Sghagqum mosses However; grasses

. \
. (e g. Ca]amagrostls 1nexpansa), sedges (e g. Sc1rpus ce;p1tosus;

Carex ex111s, Carex o11gosperma), and some Weakly g1nerotroph1c fen

31nd1cators (e g Aster nemora1ls, ﬂyr1ca ga]e) occur ‘on’ many 51t€t

= Ne
' the term 'bog’ denotlng the absence of true fen 1nd1cator sgec1es '

Such peat]an&s.are poss1b1y transit1ona1 between bog and fen and
m1ght we}1 be c1assif1ed as “bogfens" (Zo]ta1, et a], 1975) o e ;
A ' 'l\: . . ’ ' ‘: . o " v ': . ‘ “.
Two subassoc1at1ons (Tab]e 3 5) illustrate the 1mportance of hydro]ogy

in th1s bog type as a domlnant eco]og1ca1 grad1ent The Ca]amagrost; ‘

'etosum subassoc1at10n d1fferent1ated by Calamagrost1s 1nexpansa,

Myr1ca ga]e, 50119490 u11§1nosa Aster nemora]1s and Sm11ac1na .

trifo]1a, represents- the weak]y m1nerotroph1c sites that are genera]ﬂy

adJacent to forests. These ‘more nutr1ent demand]ng spec1es are-

LI R st e e v Yy

'poss1b1y rooted in the under1y1ng humic’ fen peat, e g. Carex rostrata

-

Drier and more nutr1ent poor s1tes are differentlated by the C]adon1a

rang1fer1n varlant B CohL e N e e

FATEN . 2

. . . . .
° PO N . , . A . Lt ok
. » . B .
’

The _ygjcum subassoc1at1on is. a. wetter, though more nutr1entrpoor .

"absence of weakly m1nerotroph1c 1nd1cators These poorly dra1ned :

s1tes are,usua]]v surrounded bv hpafhland and are nn+_JnF1unnged“b

& ¢ . ) . - A . .l
L} ~ . ¥ . -
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3:6. Betulo Sphggnetum_gtrjgtl Assoc1at1on S
Different1atqon of the Assoc1at10n . . -
’ . 4vl’)’".' - - M

Betu1a m1chaux11 Aster nemora11s

'Ca1amagrost1s inexpansa. Aster novi- be]g : f"f ";
" " Sphagnum‘strictum ﬂ1r1ca ga]e ff. s
Séirphsﬂtespitosus, s So11dago u11g1nosa ", ;«'
< ) . " N * \A’ oy , . .'.:

. . v .
» s [

This assoc1at10n is d1fferent1ated from a11 other assoc1at1ans by the

presence of §phagnum str1ctum and Sch1zaea p;s111a.

_The d1fferent1a1 spec1es group bf the assoc1at1on 1nc1udes. A

v , - - . N - " .
EcoJogica]-Interpretatioh - / ~ 1 . N
The’ Betulo Sphagnetum str1ct1 assoc1ation (Tab]e 3-6) represents the
- aapa, or patterned fens wh1ch are confined to two areas in eastern T~ 2
- i
Newfound]and (F1gure 3 8C) Phys1ognom1ca11y, the assoc1at1on occurs '
_ as e1evated r1dges mounds,«or hummocks scattered throughout the fens
“.4.. -a]ternat1ng w1th wet ho]]ows or: f]arks 1n patterns be]ieved to be .
l.T d\term1ned by the d1rect1on of ground water f]ow (F1gures ‘32 BA, 3 BB) o
) 'a ’ \ ‘ - 3 . i .
. - ] . . .‘:m ,j ,‘x : i R . 3 ]
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Altltude(ft) . 1100 700 650 450 , 1700
Cryptogams (% cover) - -". - 90 90 70 - €0. 50 V'zo 507100 100 50

" Phanerogams (% cove;-) T 50, 70 50 -60 .8 80 "70° A4Q 70 40.
. sNumber of Species .. .- ..:-18 18 15 * 18 32 24 22. 19 .16 19 15
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" Differential Speoies. ’:A T e

. Lonicers villoaa. .

._ Smmanﬂp\n'pure& ) +

of the’ Variants

Thelictrum polygemum, .. . &
' Sanguisorba canadensis . e
Gaylussacia dumosa .,

+*
® o o e o
s s, 8 'a.

"‘Q'0.+'
-
-t

N 1
. .y 1.1 _‘ . . . ‘
" Vaocinium'macrocarpon e =16t - + v e 1l 2410
thnnhnspora nlba K o ey “e- « 2.1 341

Dj.rferantia.L .Spec ea

of ‘the Assopiation +- ' C T T e e
Betula sdchguedl ¢ + 1.1. 1.1 1.1 .11 1.1+ 1.1 1.1 7141
Calamagrostis’ mexpma 1.7 “te1 2 12,17 2.1 2.1 221 131 1.1 24
Aster nemoralls . . . 1. 1 1.1 1-1 1.1 . ' 1-1 2:1 11T 141
dster noviebelgdl = .= RO 1 T 117 2.1 161 31 2.1 1471 141
. Sphagnuni atriotum 233 2.3 2.3 24222 22 162 ched, 1.2 -0
}U'rica gale ’ 1!1.. 1.1 ‘.2‘1 2’-1 2-1 1-1 2-1 1,1 1-1. - :
" Sphagmm pqpmomm ; 1.2 713 "0 -2 a2 13.2'. R LU -
Solidago, Wligindsa NEPRTIVEE 5 B S R 1 B 4 B T
_ Sphagmm tedellum © 12 o . 2.2 32 - . 2.2 1.2
.Schizaeea pusillia .- . o . o2 . 'o.; ¢ & o, 1.2

1.1 2.2' z.
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“TABLE 3-63 BETULO-SPHAGNBTUM: STRICTL ASSOCIATION : Q- w _ R,
Mev(rmber. 33 17 173 123 91 ) «39'-1"11" 173 113 172 12
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mm& i”mo;ia ~‘:~"" ') A 2.1 1.1 2.1 ‘e . "" . '.f . %e . _'0 ' + TIT - - k]
Garcx exilis X 1-1 o D 11 102‘ o 201 RS % B Y e e ! III i‘
Rheotmitriun lamuginosum 2.2 1.3 . e 2713 . . el i2420 05120 IIXG i
J . 8 cm’ba e [ 201 5 1}!_1 .'1{1’ . 1-1 ' 1'1 'y + i e +_. g III "]}A
Pyrus florlbunda . e T P T 1 R e S T T CID ey ot
* Malan é&nﬂdﬂnﬂe‘ o . -'_.‘ . ".o .. ‘v R S B 101 o ° I ‘. i
Mﬂk ra.ngi.feriha 'i' e .e 'Y 101 N ° . » -n . e .. Y IIf
Lm &omwm , e ; 101 . 101 . +- Y s K L N '.‘: 'o‘ . . E v
m goﬂpm . '-‘ 3q1 1.1 . LB ' e . . a .-_~' . \'.o ‘+ O‘} ‘- e :
""" _Kainia angustifoila ' T I TP I
. .- Betula pumila‘ - ORI P B L R ‘e . "o e N O
: cﬂpmo’h wmiv‘m N . L e o "o’ ‘; 1-1 ﬁ'-. , . . -o'. ‘. 2-2 3 Y I .A.., R
Prmthaﬂ ‘l‘-r!.foliolata FEE ® o " .o o, e - ¥ 1-_1 ‘e ¢ “e. . . I' .
- H&bmia ﬂ.ﬂ.atata ’ T S .. .’ :" + + . 'S ) 'ﬂ . S 8
Habamhmvmﬂta‘ S . C ok ,c‘ .."‘. T ."u—- Y . F °l e T . o . - I
“Carex michhlﬂ.am ' ® ¢ e o . B + ‘. +. I
'+ Sphagmm comp S e e L e e ey '22 23+ . T
* Selaginalla salagi.noideu . o Te e o . e . e . o .12 2. -0 X
Vuocin.ium oxy‘concua - I T N F e U P U T . I’
Additiénal Speaiesx Do e .
© 3383 - Carex: rolliculata (1.2); Sphagium i qun (+) I - .
,171B: ~ Rhinanthes orista~gelli -(1.1);. Rliynchospora fusca (1. 1) .o o
91ks - Copfis groenlandioa (1.1); Cetraria 1slandica:(1.1); Eric AngU: m_(1.1);
0 N T UE - Comminia 3 womm. L ~ '
3511 —-Rosa.nitida’ (+); Id.nnaoa borealls (+)° Ceor ! -
898; - Viola pallens (-(-); Polytrichum striotum (+): e _ ) ’ -
1710s = Gaylussaola bacoata (1.1); Larix larioina (+) N :
17204 & arbuscula (+) 'nmiditm rooogm.'c\m (1.1) Co T e , .
1728 = prlaaaii (1.1; - \ L R _
e . , e : "t :
N RN * 4 ’ N A - MY



- 106 -

A. Physiognomy B. Habitat
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I . 1

C. Distribution
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Figure 3-8: Betulo-Sphagnetum stricti Association.




. ;t' | , - R ) -, -]:D7 ; . 'A’

-, This peat]a d vegetat1on 1s common in. A]aska (Drury, 1956), Hudson Bay

‘on open peat 50115, usua]]y on exposed fens,

Low]ands (SJors, 1959 ]961a), northern Scand1nav1a (Ruuh13arv1, 1972),'

and Russ1a (Be]]amy, 1972 E]1na, 1972) However, it is restr1cted to'

PR

h1gher plateaus in Newfound]and, and is w1despread on the Buchans

P]ateau'1n west-centra] Newfoundiand Extreme exposurekand a- sha]]ow,
[ t

h1gh1y hum1f1ed peat layer typ1f1es the hab1tat “for’ the assoc1at1on

which is the péorest of the two fen assoc1at1ons descr1bed from eastern

Newfbund]ands Sphagnum str1ctum, common 1n the. aaﬁ%‘fens of the

,Buchan s P]ateau, 1s also prom1nent throughout the assoc1at1on. 3

Robertson, Po]]ett and Olsen (]973) descr1be this speC1es as occurr1ng -

A Y,

>
2. ’ . - . A

5 . e

,‘There are two var1ants°wh1ch descrlbe degrees of wetness of the

~assoc1at1on (Tab]e 3-6). The f1rst the Lon1cera v11]osa - Tha11ctrum 1t.;

®

' Eo]xgamum var1ant occurs on the more- m1nerotroph1o peats’ (0.25 m to

_0 75 m deep) adJacent to sma]] streams. Such s1tes are characterrzedjli;'

i the water tab]e is at the surface and exposed patches of m1nera1 5011 ,"'

by a lush vegetat1on of grasses and sedges Open wet hol]ows where’

I

occur, 7re d1fferent1ated by the Vacc1n1um macrocarpon Rhynchospora

alba yariant. ._.‘ R

e AT L e e



.ijferentiafion of the Association °

Carex 1ivida, Juncus canadensis; Aulaucomnium palustre and Carex -

:‘-'. ” P
e ' .
. l‘-’u / . . , - | . . ;
oA = 108 - T
A ": F} ’ ‘:‘ ) f - 1
. 3-7. gpgglpﬁjbpljgﬁrggqn‘Ep_ygpn1 Assoc1at10n . f‘ o
a .

.
&

The'differehfid1 species group of. the aéﬁqbiation inE]udesE

Betu1a michauxii - L -

'Tha11ctrum‘po1ygamum : .‘ ':.‘.: Aster'névi be1g{f .

Lonicerd villosa L L x Rosa nitida T
" Aster nemofé]is‘ e o 1""‘- Solidago u]iéﬁﬁbséi

Carex.iivida' ' _,: S Ca]amagrost1s 1nexpansa

Aufaucbmnium palustre ,.'-' ‘, i; Juncus‘canadensws

-Carex buxbaumii - . .:f . :SQhagnhm papillosum

Thisifen véggfatidn is distinguished from éhé 6revidu§ bog dnd'fen o

units-by the preéence of such minerotrophic indicators as Rosa nitida,

©bubawmii, o U E 3
4 . . .
"Ecpiogica]'Ihterpretation' - f T
\ r“ o .; : L ‘-:

o

— o — —

throughout the Ava]on and Burin pen1nsu1as (F1gure 3- 9C) represent1ng

~'the more nutr1ent-r1ch, flat - to gent]y slop1ng fens usua]ly found

a w1th1n forested areaq (F1gures 3- 9A 3 -98B) . o S




N . ; ) .
. . - o : : e .. . g
: ’ : "109 - . - S
. . . . -
. R . ) . ; . e
R . . N . . e
. - . . - . 3
oL . TIBLE 3¥f1 BETULO-THALICTRETUM POLYOONI ASSOCIATION \ . S N
1 . : . N i
.5, ” : ) W 4
. . ' - K
AN . Bl sve” Mumber 68 70 21 m 171. 70 111. m 123 m. 83 B 9 8 98169 M M2 N W | Co
. . i L . B A . C . . ¢c p B B- 4 B D,E A B 'C A CoT e
. . Altitudair) . l.pombsossom'rooxsozsossoso;ooz.oo‘u,om@nkozsommemlmm Y
- Cryptogans (f coyer) . 80 70 100 80 70 .80 30 40 H 30 0 70 4 0 U 20 40 0 0 50 b 0 RY
N Phansrogams ($ oover) . 0 70 .50 % 60 .8 9 M 80 9 &L 0 % 50 K 90 W00 & 0 " & .70 d
RRSEIRTN . number of Specdes .- B9 T R 6 P R M 22 28 23 25 I I B N H 20 A B o
o : . Mfferentisl Specisa . ' . ~  Presence W
of the Variamts _ i . . Valus .
" . . . . . a - . - . . I:
. . Poteotilla fruticosa « e e e e e e e S e R - S S I PO P R TR R 1Y Iz ' :
' . Capylivm stallatum N [ . ds . . e ler e e e & . 2,2 22 +.-14 12 I B
R y ‘selaginoides . - . PR . .. .. . 3 e 1 2+ o+ L+ 1 1 . D § SR .
. . ctim el e et st e e T a e 22.12 152,12 o v st e L T 0,
- Y EriophoTum VAridl—carinattm . 4 4 s 4 4 4 e e e WA+ T e a 1 <
. . « 1 . e tel 141 2.1 1.1 101241 21 11 29 1414 . e, es e péed . 4
Vicls pallens . . . . . o e e 4+ e 1 3 . P % BT 2 B . . Y ¢ IT . =
. . Habenaria dilatata . . . . . B + R P R + + . . o . . . * .8 11 -
. - Carex Tollicuiata _ - ° D T 1S T T A 1 I T L R S T 11 -3
H Betula pumils, ? . . . e e e e e 4 4. D T T .. I1 »
N . Linnssa borealis 0 . . . . . . + [ I P R P B . . + . . . . . S ¢ s
. Sphagaom sulnitens . Mol 121 262 241 2.2 2,2 . « -4 . st ey e . . [P . o e 11 o
. ‘ Sphagmut’ sagellanicus 1.2 3.2 44 11 2.2 ., . . . . N . . . . - . . . + 3 + ¢4 *
' Larix laricing I T P I T T T S 1
. Pfferential v . ) : " ¢ ’ ’ X
R e of the Assoolation * . . B s . ¢ . 3
. * gl | ~ + o 1 4+ 4 + + 2.1 2.1 3 2.1 21 1.1 22 L. 1.1 1.1 20 1.1 1.1 1 10 v . N
' ‘ Betula michaurddl LT3 2O 7 I 1S I + L5 IR TS TR P I 7% B P R + 14 13 0+ + . 4§ .
Calamegrostis inaxpansa 11 2.1 1,1 23 1-1 3.1 1, I 2.1 2 1.3 31 20 271+ 1) 3e17 2.1 21 . . . 1 . 5
. L P TS T P R 1N X e O T % T 1 I P P I R N N . i
. Aster Demorlis R S S T B I A P I B 0 B 5 R PO PO I P I P B B Y B V1 B I A . | &
v Londoera 'villosa . X S P B P BT P B S I N S I TS KO 1S B Y . %+ 4 MR 1S w Y
o dater noviebelgii Al FRCTRE U3 ANPOR 1 B P U S SR R P A P I P PSR JR 1 B 1% I P R I Py B v )
3.3 22 o+ 33 21 "33 162, « N b hed hed. 132 102 2.2 m 1.2 14° . + 11 14 v .
. + oy . . % « + . + . + ¥ 1 2.1 2,11 + 14 7 I . ., '\,
. - . Carex livida - o Ld weme 3 . e 21 4+ . o 11« 24 2.1 CAE AR P S L T I R ¢ § fo
T~ . Rosa nitida - | 2 B R T . . II - g
R . Junaous eannd.-;h . P T . . e , . . o+ + e 4 4 e+ . . “Ir Y
. ‘Al anocamive paltstre . PRI S B S S PR I IS B . e . e I v
o Carex baoxbemdi - P Y 2 2 T - 2% S T II - s
- L ' . v -. . . . R . . * “
' Companicn Speaise . * . . . P ‘ ( ., ',,
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