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' 'I.he vegetatlon, surfaoewaterdlanistryardpeatdmnistryof
fourteen fersmtheI.sserSlave—Athabasea areaaredescribed A"
total _'of nine stand’ groups characterized by Drepanocladus
ey mlycazpzs are. descr:.bed In add.ltmntothe specns

nentmned -above, these stand mm further distirgulshed an the

bas:.s of addltlonal t:haracte.nstic spec1es suc:h as Drepanocladus

| 1appon1azs, ‘ Sphagnum subseamdwn Andr'omeda polifolia, Carex |

: las:.omrpa Drepanoaladbs ‘ Chameedaphne caiyculata, ..;ﬁaqnum

| warnstorfu, C'altha palustrJ.s, Calliergon glgant&m, CallJ.ergonella o

“v , azsp.ldata m'epanoalad.zs exann7.latx.ls and - Myrica gale i
’Ihe fen - waters in thJ.s studyaremthe53—7 1pHrange,

‘with speciflc ccniuctanoe of 18-240 us..'Ihe mean calcium oontent of :

the waters 1n tbesprmgandfallazelQSamzz 1ng/1 whilethat

~ of nagrmlmn are 426 and527mg/1respect1vely Thefenpeatsare

daaractenzed by a calcmm com:a'rt of 17426 g/kg and magnesnnn content e

of 1791 g/kg at the30andepth Meanorgam.cmtrOgen, mtrateand |

: amnomum ozmterrt in - the spu:mg ard fall waters ranged fran 1967—2395

,ug/l 3. 1-9 8 ;x;/l and 16 8-88. 9 ug/l respectlvely

——

'mepnmaryvegetatlm graﬁ:.entxsfrmstaxﬁsdanmatedby
| mepanocladus verm.cosus, Meesia tz-iqzetra Menyanthes trifoliata
and Carex chordmrhlza to those dominated by Brachythecium

m:emnocladzs polyaarpus 'IhJ.s vegetaticn gradlent reflects an R
_ 1cmc and rut::nerrt gradJ.ent of irx:reaslrg pH, negneslum, sodium,



Cow

‘4 sulphur orqanic mtn:ogm andrhospiwms mthe fen waters aswell

as increasing mgnslum, . 1.ron, and phospkx:rus in- the fen peats_ .

- seoo;daxy gradient frcm srmub—moss vegetatlcn to sedge-moss vegetatlcn " :‘,"
-'is significantly correlated with™® an 1,ncrease in mmsture arﬁ mtrate BN

ccntent in t‘he spr:mg waters 'me IssérSlave—Athabasca fens are |

classified as‘ mode.rately ‘rld'l fens B ‘Ihe abundance ,‘,’f, ﬂ:e

"Drepmcladus‘ species wrtlmed above are ‘bel:;eved " to be

dxaractenstic of mderately rlch fens in ccntmental aneas

Together w1th data fran poor fers and rld'l fens that have"_v'._-

- previously been descnbed in Alberta the vegetatlcn-d:em:lstry

relationsh.lés aver . a' broaarangeof fentypesareexam.ned Ind:.rect

gradient analyses show the bryophyte vegetatlm gradient to reflect ani
'ionic grad.lent Spec1f1c cm'xiuctame and pH; of the water and calcmm"v
A‘and magrzsimn corrtents mbothvaterardpeatamhlghestmextremer
rich fens, mtermediate in’ moderabely rlch fens, and 1ow&st in. poor
fens., The vascularvegetatlm gradlent,' theotherhand, reﬂectsa'“
nutrient gradient Orgam.c mt:rogen and amuum ‘in the fall and
'f,phosphoms in  the . peat are mgnest mmodexately nch fen.s, th.le».":

-‘_nitzate, amm1mn and iron in the sprmg are hJ.QhESt in extzeme. rlc;h "

o

‘Water dmlstzy values m ﬂ'xe sprmg andmthefallare

»-j.smflcantly dlfferent Ac:.dlty, mlcmm, magnaslum and 1rmkare"-~

: higber m t:he fall wh:.lephosphorusmpoorfers, organlc mtrogen
‘and annumnn m extxene nd1 fens are lower m the fall. Peat..:... |

» c:hemstry varlables also stm*slgmflcant dlffererm betmeen surfacex o

: ‘and subsurface valu&s Magnesn:nn, sodmm,_ potassmm, sulphur and -
fphosmomsarehlghermthesurfacepeats.
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Peat chemls££§
variables - (standard dgvxétmns) |

ASh(%);gs .0
Ca (g/kg)‘ 0 ++14018 '-(6341)"
: ©17426 ., (6369)°
Mg (q/kg)‘.,-" o . ‘
N 1791 - (857)

|
|-
|
|
b
|
|
|
|
|
|
|
o
Na (g/kg) 0 737 (447)
I
| -
-
(.
]
1
|
|
|
|
P
[ -
I
l

2222 (760)

-214 o (161)

K (g/kg) f7f‘O,' ' 11597‘ff:.(87jxf'f
403 . (374)

8267.." ‘-3(12618) '
338 (4939)

s (g/mgr Lo
1074' '(729)
eag (ase)

11916 - (1132)
:“ 1263 (384)

Fe (g/kg) Co

k2 (g/kg).‘ 0

Table 2—3b.. Mean values and standard
deviations of peat chemistry variables..
N==60 O(C:m)—surface.., 30(cm)—subsurface

’



| - ]
[ Variables | Significant|
{ - : l glifferenc&s{»
| , | -
1 pH 1 S>F |
| Con | - [
| Ca I - |
| SPRING Mg | S<F |
| Vs Na | - S<F |
| FALL K | - |
| water—  Fe 1 . S<F . ]
| chemistry P | - |
1 Org.N | S<F |
! NO5 | S<F |
| . NH, | S<F° |
| | ‘ I
| o |
I ' Ash | 0>30 |
| SURFACE Ca. | - .0<30 |
| vs . Mg | 0>30 |
| SUBSURFACE Na | 0>30 |
| peat K | 0>30 |
"| chemistry S | 0>30 |
| ' Fe | 0<30 |
[ » P - 0>30 |
l | i l

Table 2-4. Significant differences

. between spring & fall water values,

- and between surface & subsurface peat
values, based on Wilcoxon's matched
pair rank sum test (significant at
the 0.05 level). , - ’
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' Table 2-5a. Spearman's rank .order

MM v o 4T
24| o7 a8
: Croa
&&m x x *
QAW N~
ek
m (.bh -
I|||ol|...l4|.|.|.|.|||n||||.||.|l..l |||||| Illulllllll,l.mllwllull.li .
wE ne vw nw e ns oM ue ge oW 0w nw i
C5d | g § o 9 E ¢ &
m 8 g Z M 0 R, P 2 -8 .
qI||||a|||||||.||.|...||..|..||..|...I......nl..l|||.||H||||||.||I IIIII
‘%u

‘correlation ¢of water chemistry
variables with*DCA stand scores.
s=spring values. f=fall values.

'Level of significance = 0.05. N=52.



 Peat Correlation with
variables Ax 1 Ax2
Ash 0 .06 .06
30 .37 33
‘ca 0 .07 = -.18
\ 30 .21 -.09
. . .
. . ok ‘
My 0 428 -.16
7 30 .55% .11
Na 0 .05, -.08
: 30 .28 .13
K 0| =297 -.16
30 -.52% .02
S 0 -.07. -.07
X 30 -.09  -.074
Fe 0 .67: .03
: 30 .76 .03
P 0 37° -.10
» 30 .04 -.21
) E

‘Table 2-5b. Spearman’s, rank order

"' correlation of peat

‘variables with DCA stand scores.

1 N=60. Level of significance = 0.05.
- O=surface peat, 30=subsurface peat.

~5 58



. In the fen wate.r:s sulphur, magnesnm, sodium, pH, phosphoms o
m the sprn.ng and orgamc nltrogen in the sprlng are significantly -
' correlated with the fz:rst ax1$ of varlatlon of the stand vegetation

Nltrate conte.rrt ;Ln the sprlng water is negatlvely oorrelated to the B

;‘“.59

seoond ,ax15 of varlatlon.- In - the fen peats Jron, F:'C mm,

‘ magrmlum, phosphorus in tr’é)surface peat and sodlum in the subsurface

I~

peatarecorrelatedthhmeax_lsls.cores

rIheme was no correlatlon between calc1um'-and the stand

I' vegetatlon as represerrted by the DCA soom Alﬂuou;h calc;um is one

dlfferent peatlarxi types (Persson 1962, Gorham 1967 Horton et al‘

: _y 1979, Karlm & Bllss 1984), it could not beusedtodlstlngulsh""'

between the gil-ffe.rent stand ‘grcups roiri within the mazvon Chem cal
. rangeofthepeatlandtypeofthmsuﬂy. R " | wo
o Of t‘he water - chemistry - varlables that were 51gmf1cantly?.':-

_ correlated to the axes soor&S. the 1UDS (Mgv Nar H) we.re OOHElated 'CO

the vegetatlon both m t‘he sprmg and in the fall The rmtr:.énts (P

_organic mtrogen, N03),- on the otherhand ‘were only correlated 1n

 the spring. valu% In ﬂme fall the mrtrlerrts are generally lower

\

In the peat c:hemstry correlatwns ofthe 1ons (Fe Nt}, _
Na) to the axes' scorels weJ;e hlgher fOr the subsurface (30 cm) peat

valuas Fhosphorus, the exoeptlon, was su;m.f:unntly oorrelated only

9 -

for the surface (0 cm) peat value

Axis 2 ggs also 51gn1f1amtly oornelated (r=o 66 ) to‘me

L

is shown in Fig. 2-9. . - B

;_ of the major catlons underly:.ng the varlatlon :Ln the vegetatlon of, ’

L TR

. mcrotopograpluc category, an umrect detenm.natlm of water level A
plort of the mcrotopograrhlc mtegones om:o the DO\ stand orch.natlon. .
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B. ° DISCI_BSIQI.

A

Relationhsips between vegetation and envircrmental factors.

Relatlonshlps between vegetatlon and envirormental factors
can be’ ascerta:nedbyexamnun;thevegetatlongradlentsdescrlbedm
Flg. 2-7 together with the significant . correlations obtalned A

| summary of the 51gm.f1carrt correlatlons of surface water chemlstry
varlables and peat chemu.stry varlablw in relation to the DCA axes is
graphically represented in Flgs 2-10 and 2-11 respectlvely. As shown
by the correlatlon ,vectors, axis 1 reflegt;@. a gradlem: of 1ncreasmg
suiphﬁr, magnesnnn, phosphorus and organic mtrogen in the water (Fig.
2{10), as welli as mcreasmg iron, magnesium and phosphorus in the
peat, accampanied by decreasing potassium, sodium and hydrogen in the
peat (Fig. ,_»2;'11) . This gradient is lexgely‘a nutrlent gradieht, and is
associated . with the vegetation gradient  from Drepanocladus
' Verm.cosus, MeeSJ.a triquetra, Menyanthes | trifoliata and Carex
:»:cbardonh.wa . domirated  stands  to  Brachytheciun mildeanun,
",mepanocladus adunazs: Carex  aquatilis and  Drepanocladus
*polycarpus dommated ' stands along axis 1' On the other hand, the
" vY&J&‘lZ‘l‘.th gmdlerrt from sedge moss stands to shrubdcmmated stands
':‘along -axis Zreflectsagmdn.‘entmdecreasmmtratecontent in the
| .water, aswellasadecreasmgmlstureoontmt
o " Within. the vegetatlonal and chemical gradients of this study,
stand gmz/gfﬁz llesgat .one actreme Ebctraxely wetthmgrnxttne

."b arﬁhaVJnguaelowest P, spec:Lflcconductance ronic

1ent con‘bent 1t has the lowest spec1es leGI.'SltY It is



0.6

water

Axis:2 correlation

NO3-s

-0.4
-0.2

0.0

~r

, : 5
Fig: 2-10. Correlation vectors o

R i '
0.2

' A)fls 1 :cbrrelatlon

Y

0.4

0.6

0.8

f water chemlstry.varlabies that

are significaritly correlated to DCA axes scores. s=spring, f=fall.

L
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Axis 2 corelation

Ash-30

'02 - K'o Mg_o

-0.4 -

-0.6 T T T T T
-0.6 -0.4 -0.2 0.0 0.2 0.4 0.6

Axis 1 correlation

0.8

F‘lg. 2-11. Correlatlon vectors of-péaf chemistry varlab'los that are

signiticantly correlated to DCA axes scores. O=surface, 30=subsurface.

63
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,vc-haracterizeld 'by sﬂaagnum subsecundum, and dominated - by .g
" Drepanocladus lappamazs and  Drepanocladus vernicosus.
Sphagrum = subsecundim = is characteristic  of fens that are
"transitional” between Sphagnum dcnumted poor fens and brown moss
" dominated rich fens with pH ammi 5.5 (Vitt, gersonal commnication). |
At the other extxjeme lies stard group 8. With h;Lgh PH, spec1f1c
conductance, -~ ionic and m.rtrlentcorrterrt | the exception of
potassium and sSodium in peat), these are characterized by
Drepanocladus  polycarpus and Myrica gale, w1th abundant
Carex aquatilis and Drepanocladus aduncus. The wetter stands
9within this group are further characterized by Call.lergonella

' cuspidata and Dnepanocladus exanmlatus.

"The vegetatmn gradient (along axis 2) frcmsedge—mossto

shi:ub daminated stands reflécts primarj,ly a moisture gradient from wet o
to dry conditions. With arier condltlons, ‘there is also a higher
‘species dlvers.1ty Nitrate content, the only significant correlation
obtamed in relation to axis 2, was’ found to decreasefranwet
sedge-moss  stands to dry shrub dominated stands. Drier stands
presimably  have higher nitrogen content made available to them through
greater decanpositlon rates as a result of having a larger aercbic
vzone However, rapld uptake by plants may reduce the measurable amount
of mtrogen in the water. This then suggests that the su;mf:.cantly

lqoer amount ofmtratemthewatersofdrlerstarxismaybeduetoa

‘more rapid uptake by the hummock Spécias.
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" 8imilar peatland cammmities in the utardtura | |
" The relevant literathé for continental areas smllar to -
Alberta is sp‘arse- Kulczyrskl (1949) descrlbedapeatland ccmmumty'
with Drepanocladus aduncus, Ca.lllergcn giganteum Au.lacam.tum
palustre, Bryum pseudotnquetnm and various carices in Folesie (now
partly in Polard). 'Dusspecmsgmmmcmmnmstandgm:ps?&
ard - 9 of this study. Kulczyns}u (1949) classified this ocmmmlty as a
"tmifo‘m. transition ‘bog", a ground watar influenced peatland
cons1st1ng of a mJ.xture of bog and valley bog (—fen) species Bradis
‘and Andnenko (1972) dscrlbed anm.lnltl% with Dmpanocladus
vernicosus, D aduncus, Call.lergnn glganteum Calliargonella
a.zspldata ’Imzenthypnm nitens and various sedgas in Polesye and the
N Forecarpatlnans (Russian Ukraine). These species are common in stand
groups 7 and 8 of this study. ‘I‘heyalsodesc:rlbedacammmwywlth
Drepanocladus sendtneri and various sedges, which may be similar
tostan:lgm:p4oft1'usstuiy Alloftl'xasecamnmltleﬂmre,
classified as eutro;iuc fens" which is‘equivalent to the use of rich
fens here. . |
Similar comunities have also been described elsevhere. In
’Ireland, O’Commell et al. (1984) described pea‘tlax;ld oammitie;s"
with calliergon giganteum, Calliergonella cuspidata, Potentilla
palustsz and various carices, whlch are similar to stand group 8 of
this study 'Ihese oarmnutleﬁ ‘were not class:.fledtofentype In.~
Finland, Rwhijarvi (1960) described a.-BJ.rkenbrameoore‘ (bixch
rich fen) . with Betula nana, Drepanocladus vernicosus, .Sphagnim
warnstorfii, Tomenthypum nitens and sedges, which is similar to
stand group 6. He also described - a Rl.mp.zbraunmoare (string rich

~N
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fen)  with Dreparbcladxzs 'vernicosus, Dreparx:cladls exanmulatus, -~
Calliergan giganteum, Carex chordorrhiza, C. limosa, C. dl.andra,_,a
-heleonastes, C. aquatllls as well as Callieryon ‘richardsonii,
Whld‘l is smllar to stand group 8.

'Ihe above studies of similar peatland ocxmmmrtl% did not .
classify the fens precisely.- The camunitieﬁ have been  called
"transition fens in the sense that they have a vegetatlon and/or water
'chem.l.st.ry that lS transitional between thatofabogandthatofa
rich fen, and not because they have characteristic species that
1derrt1fy them as a fen type. They have also been called rJ.c:h fens, hut
no dlst:mctlon has been made between extreme rich fens and moderately
rich fens, unllke Sjors (1952); ’ N

N L o

ey

Comparison ~ of ~the Lesser Slave-Athabasca fens with other fen
The water chemistry data of this study oompam favourably to.
other studies that have been done on "trans1t10nal" fens, especially
in terms of pH, calcium and magnesmm content ('I‘ab].e 2-6a) . With a few
exceptions, most of the stmiesadneénpooffenswexelme:inp:a,
calcium and magn&smm content, whlle most of the rich fen studied
showed : higher values for these 1ons Relatlvely few studies have
locked - at nutnent (N,P) corrtent mthesetransn:lonal fen waters,
although Yefmov and Yefimgva’s (1973) work in continental USSR showed '
9orislderably hlgher values in nitrate (490 ug/l) and ammonium . (660 .
ug/l) than in this study (10 uy/l NO3,, 89 ug/l M-I4)*;‘ Peat
chemistry data for” non-forested fers 1ssparse ma]qngoanparlsons
. difficult (Table 2-6b). Based on calcium content in peat the I_ssser
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Table 2-6a. A comparison of macronutrient values found 1n fen watersy. -
|
REFERENCE STUDY AREA pH Con Cs ng Na 3 s fe " |
ws) (mg/1) . (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (n-,/\n’|
hd |
. : |
Comeau & Bellamy (1986) Ens;ern Canada 4.3 7 2 & 0,4 r7 s -
Wilson' & Fitter (1986) England A SR
: E ' . ! .
P Xarlin & Bliss (1984) Alberta 3.5-6.1 2-12 1-3 |
o - g . - ) |
0 ' Bellamy (1968) Western Europe 4.5 20 S 7 2 86 |
R »: . O N
tjors (1963) ontaria 41-5.4  16-22 2 0.5 0.3 0.9 I
f . ' [T
E  Persson (1962) Sweden 4.3-5.0 60950  10-333 68-130 7.79 AL
M T R
S ' Tolpa & Gorham (1940) Poland 3.8 4-.9 4.7 1.7 een -
v e
Sjors (1948) Sweden 6.2 e 2 2 0.4 12 o e
: R R
Zoltai ¢ Johnson 4.7 45 2 0.8 4 0.9 1 0.9 0.29+34. § B
¢ U - G :
T Comeau & Bellamy (f;& 5.5 15 6 7 1 12 |
[} g |
A Karlin & Bliss (1¢ £.6-711 4£-51 2-12 |
N ' [
S Schwintzer (1981) $.7-7.0 ners |
1 W ) |
T Yefimov L Yefimova (1973)  U.S.S.R. 6.1 18 8 32 0.4 0.y |
! |
0 Persson (1961) Sweden 5.4-7.0 - 40-50 30 85-93  5-16 !
¥ . ’ |
A Sjors (1948) Sweden 6.0 68 12 2 0.4 25 “ R
v v . |
Zoltai & Johnson (1987) Alberta 6.0 29 28 1 5 1 1.8 0.5 0.1 ]
i e |
! - |
xarlin & 8liss (1984) Alberta 7.2-8.2 : 31-120 10-53l A . |
R ’ |
1. Bellamy (1968) Western Europi~ g6 - 183 19 n 2 216 ]
c R ) I
N ‘Sjors (1963) Ontario 5.8-7.4 4“8 9 2 1 0.3 - |
St ¢ I
F  Sjars (1961 Ontario 7.9 207 32 7 5"' . 0.6 {
3 ) ' I
N Persson (1961) Sweden 5.7-7.9 100-1380 50-1690 4&7-144  4-36 i
S |
Zoltai L Johnson (1987). Alberta 6" 37 54 17 6 0.8 1.8 0,04 . 0.09 °
. . |
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 CHRPTER I = Introducticn and Historical Review.

"‘A- : mmoux.'rxou o N
In the Lesser Slave—Athabasca -area of Alberta, the.reare
peatlands that do hot meet the hlstorlml definition of bog, poor fen.
‘ nor rich fen in that they do~not have the corresponding mdlcator-
species or . water chemistry. Unlike bogs, these flat peatlandsf
occupying depresslonal areas appear to be lnfluenced by ground water
from the ) surr.omimg uplands which is moderately rich in mlrxe.ralsf
Their. vegetatmn is not Sphagmm' dominated ‘as in thecase of poor
fens, nor are they rich fens, ‘since they do not ;xave the classic
indicator  species  sich  as  Scorpidimm  soorpioides  and
Drepanocladus revolvens | | R
The pH rarge of these peatlands 1sapprux1mately 5.5-7. 0
which is hJ.gher t'.han_ that of poor fe.r_;s (3.8-6.1), but generally lower
‘than that of rich fens (5.8-8.4, see Table 1-2). The vegetation is
danlnated by brown ‘mosses of the gerus urepanocladus and sedges
are also cammon. Baseduponthebry@yte 1ayer, thasepeatlanﬂs are
sxp;.rflcmlly different frcm boﬂl poor and rich fens.
A study was undertaken * to duaracte.rlzetl'mepeatlardsm‘.

‘terns of thelr vegetatlon, water chenustxy and peat’ d')em.stry The fen
| type repmentedbythesepeatlardswasttmﬁentlfled This study is
. documented in chapter 2. The ‘relationship Of these Lesser Slave-
.'Athabasca ferstoothermn—for&sted feerAlbertawasthenexammed‘
| in terms of vegetatlm-dmlstry nelatlonshlps over a broad range of

fentypes 'nusstudylsdocxmentedmd'xapters.



, Peatlands are characberlzed by wet oxganlc so:.ls mlled
| peats, - Whid‘l ‘are partially deccnposed plant nater:.als that accunulate
as a result of slow deccnpos:.tlon in wet, anaer:obic ccmdltlons Under |
‘the Chnadian Sysban of So:.l c1a551f1cat1m, organlc 1ayers must be at
| lleast 40—60 cm deep to be recogm.zed as-peatl (Anon 1978) This
3 effectively emcludes areas with pr:edanmantly shallw peat deposits,
‘where the vegetatlon is oftenrootedmthemﬂerlyugmmeral 5011 |
as is thecasew1thmm:shesandswanps Peatlarﬁsareabtxdarrtmme
boreal and subarctlc ‘zones (Moore and Bellamy 1974), ocaupying sites
v w1th anaacessofwater W1thmthnsetwolargeareas, therearethree,'
- main peatland regicns a colder northern Arctic or Subarctic region!
- a ‘wetter marltJ.me or a:eanlc reglon, and a drier mland or contlnental

region (ZOItaJ; & Pollett 1983) . .

_substrafe and thus 'create their own erwimm‘ent; regardlss of the'
.clunatic zone that they are fcund in. The- accmmlatlon of peat raises
the peatland surface. above the 1nf1uence of the orlgmal mmeral—rlch
. substrate, so that the system is fed mainly by ground water flowing or
seepi.ng in. Furt'her aoamlatlmofpeatcnnralsetheertt:msystem'-.
~above the’ mfluence of ground vater, so thht it is fed ccnly by
mineral-poork rain water. Weber (1908) msoneofthefnsttodascnbe
this hydxtrtcpwmpkuml developnent in peatlands fram Nledermoore 7'
(low bogs) to Hochmoare (ralsed bogs)

—

L
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Another feature that makes peatlands difflcult to classify,
is the great varlablllty that can be found at dlffexent scales within
and between peatlands ’Ihe vanatlon in peatland vegetatlon has long. :

beendescm.bedby Swedlshrseardxersmtemsoffmxrmajor

'. vegetatlonal gradlents that reflect physlml gradients ('mam.koski
?:1942, DuRJ.etz 1949, Sjors 1952) 'Ihe mmmock to hollow gradlent

reflects ‘microtopo- - graptu.&al varlatlm wlthm short dJ.stanceﬂ and

is- relatedtowater levels. 'Ihenu.re (peatland) expanse tomn:eman;m

'grad.tent 1s relatedtoaphysmgrnnlcor shadegradlent frananopen

non-forested cexrtre to a foreﬁted margm. The poorrich (also called

| mbrou'qiuc to mnerotroph.lc) gzadlent represents a nutnent grar.uent‘

""'"related to the typeofwaters:pplymthmorbetweenpeatlards The

"oceam.c to contlnental gradlerrt is related to clnnatlc dlfferem
i'ybetween molst nanta.me ccn:htlors and drier /ngand condltlons.‘

Together these four vegetat:.cmal gradlents reflect the g'reat

,'vanablllty that can’ be found w1th.m .and between peatlands and

‘suggest that peatlandtypesmaybedlstlngulshedonthebaswofmany

o >
| . N

ph ] 1cal crlterla as well.
v Hlstorlcally, peatlarxis have been dlstlngulshed by three main .-
criterla vegetatlon, hydrotopogra;hy ard c'hanlstzy

4

v/aqataticn. . : \

/ v" Vegetatlonal st:udles assume thatthevegetatlon is thebest_

/

jmtegrator and tlms J.ni_untor ofthemvmnnent 'Ihevs;etation:.f
Jntmately related to- the physr.al and d)anlczl erNLromnent from which

1t de.nves 1tsm sdnespecmshavestnctrequu'mrtsanda

_narrow rarge "'of :ezwmthal tolexanoe which limits their’



' distrihrtlon to spec1f1c sn:as Those ’spe01$ that are exclus:.ve to a-
certain site type are good mdlcator specus of that exw:.rornnent
" Those that showamarkedpreference foracertams:.tetype although
they nay'alsobepreserrttoasnallerextentmotherexwmtsaxeb
'Alabelled _characteristic speci&s.. A major problem exists in that many
peatland plants have broad 1mits of tolerances with respect to
different physical gradJ.ents poss:Lbly as a consequence of having
' developed physiological races. (I_ongton 19745 Pakannen 1979),1_,»_'
>>'ther‘efore,‘ they heve' lmuted value as 1.nd1cator spec1$. A more
’-general approac:h 1s to use the physiognamy ofthevegetatlmto'
distingm.sh between the peatland types. The effect of stratlflcatlonb

m the vegeta 'on has - a strong effect on the mcro— clmate Wlthln i

{

(the ccmmruty,v-

~ classification. : Many “of the early class:.flcatlons of peatlands R

can be cons:.dered an J.mportant feature m peatland ,

.distmgulshed between forest, shrub, sedge and msspeatlards In'_'
' addltlon, ane of the most basic d1v151ms J.n peatlarxi vegetathn 1s

between Sphagmnn daminated peatlands whmh are relatlvely ac1d1c,’:v_’-'f S |

| as merrtloned before, the surface topograhy and the hydmlogyA 5
" of a peatland are mtrlcately related Weber's (1908) moq:ho]zoglml. }4
division ~of ' peatlards - into ' Hodmmre Ubergangsnmre and
 Nedermore  was  modified by  Rulozynski (1949)  to give -
con:’espordim atbroplulazs, tfarxs:.tlalal ani rheophllous hydxologlc'v"v" |
_ types. One’ of the mast fundamental hydrologlc lelsmns in peatlands L
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is ‘that between ambrophilous or rain-fed peatlands, and rheéwhilms or
groundwater fed peatlands. . 'nesetwotemsalsooorrespordtothe

axbrogé.rms and geogenous peatlands ofvaostandGranlund (1926) .

In addltlm, tq:ogenous peatlands w1th stagnant or slow moving waters

show:.ng maJ.nly' vert:oal osc:.llatn.ons in the water. table, are .

dlstmgulshed fran sollgenous orm with flowmg or horizontal water

l mvements CA ompll@etlm arises when vert:.cal water ‘movements can .

‘saret:mﬁs have sm:.lar effects on t.he vegetatlon as flowing water at a

oor:starrt~ level (Malmer 1986) "Ihus classifmat:.ons based, on

hydrotopograpny (Radforth 1952; Bellamy 1968; Goode 1973). domot

neoessar:.ly oorrespond wlth those based on the _' vegetation Inv
addltlon, the hydrotopogramy affects the vegetatlon in two different

ways that are often dlfflculttodlstu’gmsh i.e. dJ_rectly through

water avallablllty, _as opposed to 1nch.rectly through nutrlent

A

avallablllty in the water

,( FRER N

¥

Peatlands as a whole, are oons:.dered nutnent—poor in

oanparlson to upland*s:.tes wherethevegetatlonlsroortedmamone-'

mxtrlent-rlc:h m.neral soxl. 'Ihe supply of rutrients mapeatland_‘

depends on the quallty and flow rate of ‘the water entermg the-.
peatland (Sjors 1952) - The quallty of nutrients in the water dependsf
an the d'xenlcal nature of 1ts orlgln, and whether 1t is through-
aimpspherlc depos:.tlon or contact w1th the surf;~ial arxi,/or bedrock_
geology of the area 'me fmxdamental d.1v1810n of peatlands Ainto
axbrot::optuc ra:m—fed) and mlnemtrq:l‘uc (ground water oriqin) ‘has’
often been sb.rhed w1th referenoe to ;i{, ooh_ductlwty,- mlcunn,

s



nhgnéii.m’x,- potassium andsod.unn comtent in the water. ~Galcium;
magnesmm and sodium arebyfarthemstahmdantmtmrsprserrtm
thé ground vater. Nutrients present in much smaller and often limited
annml:s, suchas nltrogenardphosphorus,areactlvelyta]mupby'
plar{ts and arekeyelementsmthefert:llltystamsofanyecosystan
In this study the bermlmltedmrtrlerrtwﬂlrefertomtrogenand.'l
phosphoms content, wh.xle mmeral or ionic oonberrt will refer to major

ions sud1 as czllcmm, magn&slum and sodium.

correlatiom betwoan vegetation and env:.romental factors. :
' o The correlat:.on between peatland vegetatlon and futrient
content in water has been’ vely studled (KlVlnen 1935 Wlttll"g.'-
1949; DlRletz 1949;. Sjors 1952, 1959, 1961a, 1961b 1963 Gorham 1956,'
Ritchie 1957, Henoch '1960; . Jeglum 1971,\‘ 1972, vitt et al. 1975; -
Hortan et al. 1979; Slack et al. 1980; Sims et al. 1082;
Karlin & Bllss 1983), but the te.rmmlogy is not clear. The pdor—rich
'vegetauon qxadlent (DuRietz 1949) in peatlands refers to the low
mmber” of 1nd1cztor species prasent in’ Syzagm.un daminated
peatlands(gas ‘opposed to the high mmber of JniJ.cator spec1&s found in-
brown moss dominated peatlands. This poorr:.ch vegetatmn gradient
reflects ‘an underlying hydrotopographical and chemical gradient often
‘refered to as the cnbrctnqiuc—m:l.nerotrqﬂnc gradlent (Sjors 1952),
.vfra'n cubmgexms (ram—fed) mmera).-poor corﬂltlms,.to.geogerms

(gmmd water;-fed) mineral-rich conditions. The bog-fen concept

represem's a : ccnposu:e of vegetatlonal chemlml and

hydmtopogramlcal gradlents Bogsarepoormthemmberof mdlcator.\bb '



.
specms, ﬁsually' Sphagmm daminated, and cxnbrotrpphic,. while fens

arerlch mthemmberof irxhcator specms, oftenbrwnmoss

dan:mated and

Althtujl the'water chanistty per se, 1samajorfactorin

detemmmg the type f'vegetatlm, it J.S often diffioult to separate -
- 1ts effects fran hydrologlc everrts S:Ltes with similar water dmstzy"

. my support Very dlfferent plant camumtles as a result of dlfferent- _

'hydrotcpographlc developnents whlch control th_e flcaw rate of water
‘.and :milrectly, _the amount ‘of minerals and nutrients avallablp ‘Ihe -
use of water chem.lstry as a basis “for claSSLfléation is hampered by 5
1ts seasonal variatlon 'in water su;:ply, and it is therefore nece;s.aql_,

to couple - such stucues with flow rates and anmal watér budgets to 0

-

ivj,."*prvodu«ce a ccxnplete plcture (Moore 1984)
‘peatdxemstrymtheotherhandlslsssubgectto
'seasonal varlatlon. Seasonal varlatlons in the water supply do not

greatly affect ﬂle macronutrlent conterrt of the peat which is severa.l

. -orders of nagmtude larger .than that of the water 'Ihechenucal
’ analysz.s of peat (Malmer & SJors 1955, Olen.m 1951) has been used in |

_ supplementary dascrlptlons of peatlands More recently, attempts have

'been made to use peat c:banlstxy to characterize peatland types (Zoltal
'.'& ’I‘am 1971;: Pollett 1972 Stanek & J‘eglum 1977). These studles "

. generally showed mbrotroptuc peats to have lcmer mJ.neral and nutrlent

. :

-contents thanmmerct:rophlc peats atren:lthatlsfmrdmthewater

'_’"x\;\ _



Classitication. - N
/- s can be seen, 1t is not the lack of criteria that makes
' peatland classification dJ.fflcult. Rather, it is a qucstlcn of which
“criteria are considered ‘more mportarrt: andwhether an agglcmeratlve
or diviswe a;proach to classification is taken. The Zurlch-m'rtpeller
(Bratm—Blanq:.wt 1932) approach whic:h strcsses thevegetatlcn, has a
strong tradltlcnmcentrallmrcpe 'Ihebas1c1m1tlstheplant
. coummlty assoc:.atlon defmed by its own mdlcntcr and characteristic
E .species. ‘ 'nns is  an - agglcmeratlve approach whereb;”smllar _ |
-l associations .are - grcuped togethermtolargermts regardlcss of‘A

- any spatlal relations Fcr exanple, string ccmmmltles ina patterned -

peatland may begroupedmthforestedpeatlands alﬂlcughﬂ';eyarean'

- f_im-;e.zgralpartofpattemedpeatlands

o 'Ihe mesh aproac:h (Ca'_]ander 1913 RU.Lﬂ'lljaIVl 1960, Eurcla

"-»_1962) 1s based on - the 51te-type concept whemhabltatswhlchare

- ecologlcally smilar are held to support a smllar vegetatlcn Usmg_.
a div1s:.vé approad'x : seven mam tmlts cf peatland vegetatlcn are
dlstinguished each de.fmad by 1ts mdlcatcr specn.&s and’ four physical
_patrametem the trcpl'uc status thewater level asscc1atedw1ththe‘
~hmunocktohollw‘qrad1ent thescln'ceandflowcfwate.r andthe
physiognamy of ‘the vege‘tatlcn (Eurola et a.l 1984) Onev problem, as
mentlcned before, is -the lack - of perfept mmpmﬁawe betmeﬁ '
) vegetatlcnal hydrotcpographlcal and dmcal crlteria such that the.v ‘
| defimm phys:.cal parametezs ’inay each ccver mcre than cnercategory
This type -of approach neVe.rtheless, m to carpartmentallze
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" practical - for broade'r&base‘dl studies and rm—spe'cialists (Alli.rqy[.
1961; Jeglum et al. 1974; Wells 1980) . : |
' | otherapproadmhavebeenbasedononeortwocnterladeenedto
| be more  important than others. Inmostofthesestlxha, threebaslc' ‘

' peatland types have been recognized :

| Bochnoox;e Ubergangsnoore Niedemooro ‘.'.Weber1907. o

' Oligot:bphip} Mesotmphic v. Eutrcphic o Tsmzerlmg 1938 ;
thmphllws Transitional _ Rheophilous o ' Rulczynski 1949
Bg | Poor Fen o Ri.chren mRie’tz1194>9v.‘_

.\ this - basic level of differerxtiation, the abo\J;/ terms all describe

~ the same three typs of peatlands A more detailed description of
these three ba51c types is gJ.ven below, followmg DuRletz's (1949)_
bog—fen cornept o

The bog\-peor fen-rieh fen ccncq:t _

. DuRietz’s (1949) 'erigina‘l. division of peatlarﬁs into bogs,
poor fens and ncn fens was based on the vegetatlon, and more
_pr_ec15ely, the rmmber of J.rxilmbor spec:.eﬁ. The poor—rlch gradlent in
peatlar;d veg: ion ‘ refers to the varz.atlon frcm Sﬂzagmzm( }
danlnated catmim.tles w1ﬁ1 a poor or low nunber of 1ndicztor species, o
to brown moss (Bryqaslda) dcmmated cmmmltlee with a rlch or large
~mmber of 1nd1mtor spec:l.es. A sunlnary of md:.cabor and.- Caracter:.stlc.
séecms that have beenusedbyvanaxsreseardnexstodefmeﬁlese
peatland types is glven in. 'I‘able 1-1.



Table 1-1&.‘, DIstrlbution of ccnnnn vnscular plant spec1es along the bog fen gradlent.
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Rubus chamaemorus

Chamaedaphne calyculata

Carex ol {gosperma
-"Carex exilis _
Eriophorum vpginatum
“Scheuchzeria palustris
Scirpus caespitosus
Andromeda potifolia
Carex limosa

. Eriophorum angustifolium_

Menyanthes trifoliata
Equisetum fluviatile
Carex rostrata ‘
Carex lasiocarpa :
Carex chordorrhfza
Juncus stygius '
Utricularia intermedia
Potentilla palustris
Scirpus hudsonianus
pinguicuta vulgaris
" carex flava
Epilobium palustre
Tofieldia pulsatilla
Tofieldia glutinosa
Parnassia palustris
Carex heleonastes:
Carex diandra-
Carex étrofusca
Triglochin maritima
Triglochin palustre
careX‘microglpchin
"Muhlenbergia glomerata
Haberaria hyperborea -
“Schoenus ferrugineus
"Epipactis -palustris
Liparis loeselii
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Species selected from DuRietz (1949), Sjors (1950
(1960), Persson (1961
Horton et al. (1975), slack et al.
. Minerotrophe Weissmoore = poor fen.

1963, 1982), *Ruuhijarvi
1962), **Eurola (1962), Vitt & slack <1975) Viti et al. (1975),
(1980), Malmer (1986). SR

» * Scorpidium reggnocladu revolvgg and Campylium stellatum Braunmoore = rich fen.
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Table 1-1b.
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Sphagnun rubrun

*. Sphaghum tenellum

Drepanociadus flmt:ans )

.Gymocolea inflata

Cladopodlella fluitans
Sphagnum quct{n ‘ .
Sphagnum mageilanicum. -
'Sphaénun angusnfolmn

: Sphqgnun lmdbergn
~ Sphagnum majus
. Sphagnum. riparium

Sphagnum jenseni i
Sphabnun pulchrum
Sptﬁgnun fallax -
Sphagnun papilliosum -
Sphagnum subsecundun

Drepanocladus exannulatus
‘-Calliergon strammeun )

Scapania paludicola

Calliergon sarmentosum -

Odontoschisma elongatum
Sphagnum . subfulvum ~
Cinclidium subrotundun

_ Patudella squarrosa
Aneura pinguis
‘Tomenthypnum nitens
Drepanocladus badius

Sphagnum warnstorfii
Sphagnum teres
Sphagnum contortum

‘Sphagnum subni tens
: Bryun pseudotnquetrun

Calliergon giganteum .
Campyl ium.stellatum

. Drepanocladus revolvens
_;Meesu ;rlquetra

Scorpidium -scorpioides
Meesia uliginosa
Cinclidium stygium -

.Calliergon trifarium
. Catoscopium nigritum
_Calliergon tgrgescgns
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*sjozs (1952) arranged these peatland types alorx;awate/f,
c:hem.lstry _ gradlent spec1f1mlly, apHarximJ.ne.raloom:entgrad.lent
He found the poor-rlc-h vegetatmn gradient to correspond well with a
pH and mineral gradient. Becnuse thepoor-nchvegetatlongradlent
parallels'the mbrotrcphlc-m.merotro;hlc gradient, the two sets of .
terms have ' often beenusedsynmymously Other researchers -have
followed this vegetation/chemistry approach, and a summary of the1r

| dlstrlbutlons of peatland commmities along a pH gradient is shown in
o ﬁble 1-2. Referring to Tables 1-1 and 1-2, the folléwi:ig peatland’
' BogsareSphagmzm dominated peatlands w1thasmallm1mber
‘of L(ﬂlmtor species such as Sphagnum azsp.ldatum, S. balticum, Mle.a
anomala and. gmmd lichens (DuRietz 1949; Sjors 1950, 196la, 1982; h
%ltt & Slack 1975, Malmer1986) ‘meyaxecnbrotroph.lcmthat they |
receive water frcxn prec1p1tatlon only Bogs are usually ralsed or
othe.rw15e 1solated ~from the influence ofgx:unﬁvrater which is mere:
mnerdl rich. Consequem:ly, the mineral corrtent 1s extremelylow‘
(Sjors 1952, Malmer 1965, vitt & Slack 1975, Horton et al. 1979).
-~ As such, mnerotro;hlc fen plants thoserequlrmgahlgtmrmmeralﬁ
content suc:h as Menyanthes ' trifoliata, carex rostrata Carex
.1asmcarpa and - Sphagmm  fallax are"absent ' In  Alberta,
atbrotroptuc peatlands in the Caribou Mamtansm‘dlplceamrlana
and Spmgmm danmated vegetation, especially S. fusaum, S.
%nagellanicum and ground lldxel;s_ of the genera 'Clad.ma, Cetraria

vard.Clado‘nia have been descrlbed as bogs (Horton et al. 1979) ..
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© Black- spruoe bog islands dominated by Sphagmm angustifoliun,
described at Mariana Iakes (Nicholson 937) |

' Fms have a higher number of mchcator specms, ‘and generally .
a“ qreate.r d1vers1ty Ublun.tous species - include Menyanthes
trifollata Carex - rostrata C.‘ laﬂotnrpa c. dmordorrh;za and .

) Potantilla : palustms. “In .addltlon, \

each fen type has its own
de.cator and "'d1aracteristic species.  Fens are mlnerotrophlc “and
influenced by ground water that . is hlghermmmeraloontentthan”
. 'Ihepi{ musnllygreaterﬂlan4o.med1fﬂarentfen-.
typ&s czmnot easily be dJ.stJ.rx;uJ.shed by thel_r hydrotopogra;hy alone
'Ihelr wate.rs may be topogenous (stagnant) or sollge.nous (fj.owmg)
depending on ther slope. These fens maybepatte.rne'd with a network of

drier "strings" with wet #flarks" or 'pools in between, or they may be
non-patt:erned and uniform. The dlffere.nt fen typss are furtn
’disl;irxgulshedbythelrvegetatlmarxdﬂuewatermelnlstry

| Poorfensaresﬂaagmmdammted, minerotrophic
| peatlands indlmtor spec‘ﬁies mclude S. l.i.ndbérgii, - S. vmajus, S.
jenseru.J., s. ripaiiwn, 'S. fallax and S. pulchrum (DuRietz 1949;
Sjors 1950, 1982; Ruvhijarvi 1960; Perssan 1961; Malmer 1986) . Other
species  such as Drepanocladus exanmulatus and S. subsecundum
.my also be present (Sjors 1963; Vitt et al. 1975). The ground

watex*; flowing into theﬁe peatlards have a pH of 4 0 jors 1952,

- 1963;  persson 1961; Malmer 1965; Gorham 1967; Vitt et

Karlin & Bliss 1984). In the .Swan Hills of Alberta,
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mlne.mtrophlc - peatlands Gominated by S. Jjensenii, S. majus - amd
Drepamcladus exanmllams and with pH of 4.2-5.8 were 1de.ntifiedv
as poor fens (vitt et al. 1975). Nicholson (1988) also reported
I.Sp‘)agmzm angust.:.fol:.wn and Sphagmum  jensenii dam.nated poor
fen.sv: at Mariana Lakes. | | |
e ARlCh ‘fens arebrownmossdam.nated mmerotrogucpeatlands
‘The basic" indicator = species include Drepanocladus revolvens,
.Canlpylilim stellatum, Bzyum pseudotrlquetrum Ibmenthypnum nitens,
“alang ‘wit_:h ' ibfiélldla | glutJ.nosa -Triglochin mrltma " and T.
palustre (Sjors‘ 1961a,1963; Ruwhijarvi 1960; Persson 1961; Malme.r-
1986) . Ground water has a g{mtherangeof57-78 'I‘wotyp&sof
.r:Lc:h fens have been recognlzed moderately rich fens and extreme rlch
s, o : ,

‘ - Extreme rich fens »hav)e additional indicator specms of hlghly
caicar_eous d)l'!/iBltlons These include Sooer.dJ.wn scorpioides/
Calliergon trJ.far:lum, A Meesm uliginosa, Catoscoplum mgrltum |
Calllergan turgescens - and vascular plants sudn as Muhlenberglav"
glomerata, Carex mlc:roglochln Habenaria hyperbozea Schoenus
fefrug:meus Ep.lpactls palustrJ.s and L1parJ.s loeselli_l (Sjors
- 1950, 1961a, - 1963, 1982; Slack et ‘al. 1980; Malmer 1986). The
hJ.ghly calcarecus. ground water often with marl (precipitated calcium
ds.rbonate) pmerrt has .a pH mﬂ1e7o-r84orh1gherra:ge (Sjors
1952 1961a, Malmer 1965; Gorham 1967). , ‘

Moderatelg rich ﬁens, also called Ml_ng]_jgng are
less - well-deflned than extrane rich fens They have the basm rich fen

indicator specms as mentioned before, but not the indicator species

\
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ofthehiglﬂymlmreouscondltlmsmactrenendufensother
vspec1esofinportamethathavebeenmtedmﬂ'mecam1m1t1§
include Sphagnum wan'lstor'fil, S. (teres, S. contortum, S. subnitens
and Dre;mmladus exannulatus ~ (sjors 1961, 1982; Malmer 1965,
1986) 'mnse species are not partlcularly emluswe nor most abundam:
in mderately rich fens. Reported pH’s of ‘these (xmmmltles range fram
5.5-7.3. ' |
Rich fen studies do not alwaysmakeadlstlmtlmbetween'
extreme rich fens and nnderately rlch fens. In the Rocky Mountain
Foothllls of. Alberta non—forested mumerotrophlc fens with an
abundance of Scurpldium scarpioides, Campyl.wm stellatum CallJ.ergon
trlfariwn, Catosaoplmn mgrltl.zm Mees:.a tnquetra and fzrlgloc}u.n
palustre along with hJ.gh pH’s of 6 8-7.4 were identified as rich
fe.ns (Slack. et al. 1980) . 'Ihese were extn:eme rich fens, judgmga
'- frunﬂxeabtxﬂanoeofSoarpldlwnsmrp.l01des L
o Sjors (1952) pointed outthatthetbreemam peatlandtypesr
. are not campartments  with stnct bamans,mt’regaxdedthe
varlatlm frcm bog-poor fen-rich fen as gradual 'Ihls contlmmm'

&
amroach l'nas also been favoured in Br'ltlsh studies (Bellamy 1968,_:

| Damels 1978, Slater 1984) Sjors recognlzed mtexmedlatas between the _
three bas:.c typ@ ('I‘able 1—2), ;specmlly moderately rich fens, as

" described above, ard intermediate fens RN

| DuRJ.etz's (1949) 'original-‘ division of p'eatlands into bogs
poar fens and rich fers has been amended by Sjors (1952) arrl Persson
(1961,1962)‘ t:o mclude mtermedlate, fens as viell. Sjars ongmally |

v
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dascrlbed these fens. as’ havmg the . lws emlusive specias of rich

fens, mixed with spec10$ of poor fers, but Persson believed than to
have characteristic specms as well. At praent intennediate fens are.‘
..descnbed as distinct entltls w1t.h Scapam.a pa.ludioola, Calliergon
samentosum Odontoschlsma elongatum CJ.ncl.ldJ.um subrotundtm - and
Sphagnum subfulvum as: | the c:haractenstlc spec:Les (Sjors 11952,
1982, Persson 1961, Sonnesm 1970, Malmer 1986) Also ‘Present are poor
fen specles sudu as Sphagnum paplllosum, - subsecundwn,
' Drepanocladus éxanm.llatus, .and rich fen specms such as Paludella
squarrosa, Drepanocladus bad_lus Sphagnum wamstorf.u, S. teres, Bryum
pseudotriquetrum and Campyllwn stellatum The :water c:hemlstxy of
tﬂ'me fens have  a pH range of 5.2-7. 0 (Sjoxs 1952, Persson 1961

'1962), wh.1d1 is apprmnmtely the samerangeasthat described for""

"_mderately rich fens Fens sudmastrmehavemtbeendeﬁcnbedln v

\ Alberta nor- Nort:h Ame.nm. ':4
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GIPTER II  The vegstation, surface vater cbemistry and peat
o chemistry offensinthemssersuva—athabasuueaof‘
‘central Alberta, Canada.
“A.  INTRODUCTION. | |
Dmch of Alberta lies in the Boreal Forest Zone (Rowe 1972), ..
where peatlands cover 21% of the _province (Anch 1986)-‘ vIngme
saxtheast warm, dry prairie corxhtlons w1th excessive evapo-
txanspiratlon limit the gistribition of peatlands To the southwest,
steep slopes and the hJ.ghe.r elevations of the Rocky Mountains restrlct o
peatlandstolatesrmneltareasardtothelmtvalleys
Wlﬂu.n the Boreal For&st Zone, Zoltai & Pbllett (1983)
recognlzed two ma]or ‘wetland: reglons The MJ.d—Boreal Wetland Rng.on .
across the oentxal pa.rtofﬂxeprcvmcelscharacterlzedbyforested |
flat bogs and basin bogs associated with patt:erned fens, as well as
~ flat fens and basin fens in the absence of permafrost. 'IhemghBoreal
Wetland Zone in the northern part of .the prcvi;lce‘ls colde;:‘arxi
. characterized by patte.rned_ fens, small wooded peat plateaux and
palsas, flat bogs and fens. N |
~ q Peatland classifications in’ Canada have been devised for
specifinc practical purposes, as well as for gene.ral use in broad-based
studies. Most of them have borpowed ideas from Scandanavia and
Europe. Radferth’s (1952) Muskeg Classification, which stressed the .
appearance of the peatland frun the air, 1sanexampleofasystem
_deused for engmeermg purposes More recently, there has been-
mte.rest in peatlands as pobentlal fomtrysmsmAJberta and a -

. site. classﬁ:.cat;crx for drainage and grmrth potential has been \\

.24



| ‘ ',2.5 '
' cormde.red by Harkonen "(1985)» and Makitalo ('198'5), following the - .
ploneermg work “of mesh researchers (Cajander 1913 Helkuxai.nen"
1979). Other studles have followed the Bralm-Blanquet ( 1932) appn)ach
Whldl stressed the vegetatlon carponent (Dansereau & Segadas-Vianna
1952,_ Segadas-Vlanna. 1955; Rallton & Sparling 1973; GauthJ.er &
‘Grandtner 1975) The srte-type concept (Cajander 1913), which ocmbined |
aspect's of hydxotopogra.plw with  physiognamy of the vegetation was
found to  be more practmal for bmader—based stidies and‘
non-specialists (Allmgton. 1961; 'I‘arnocaJ. '_1_970; Jeglum- et a_l;
1 1974; Wells. 1981). .'Ib the above oaibinatioh, the Zoltai et al.
(1973’) wetland claslflmtlon mcIuded the concept of bog and fen
re

based on the vegetatlon physmgnany

The Zoltal et al.- (1973) wetlarx:l cla551f1cat10n is a

rlented c1a551f1cat10n ba.. on crlterla mportant to many

d1501p1' . Hierarchical in stnlcb.lre the early. chv1smns are based

on the bog-fen oorncept hydrortqaography and physmgnany of the_

vegetatlon, whlle the ‘lower levels are flex_lble .and sub]ect to
modlflcatlondeperﬁ.mgmﬂxepuxposeofthestudy ,
’ Most of the peatland studles in Albe.rta have been done on

forested peat.lands ornuskeg astheyaremstabtmdant Blackspruce'-

bogs have beendescrlbedlntheCanbouantamsofnorthernAlbertaf'

(Horton et al. 1979), and in: cerrtral ‘Alberta (Nicholson 1987;
 Zoltai & Johnson 1987). Dan.mated by Picea mariana, Sphagrum fuscun,
s. magellam.azm, 'S, angust1..t'ol.1wn~ ‘and lld)_ens in the qenara.
Cladina, - Cetraria, and Cladonia, and ‘with extremely low water
B (3.3-4.1 at Mariana Iakes). Many of these compare favourably to the

ambrotrophic bogs described by Swedish researchers (see Tables 2-1 and



'2-2) Few studles - have bee.n ‘done on'open, m—forsted.peatlarﬂs

Non-forested poor fens have bee.n dascnbed in the $wan Hills (Vltt.
ot al. 1975), and at Mariana Iakas (Nlcholson 1987) Danmated by
“Sphagmml jensenii,  s. majus,' _ angust:.follzm and mepamcladus

"exannulatus ‘they havei ' water pH of ;}2-5 8. Inthe}bckym.mtaln
-Footh.l_lls non-forested minerotrophlc fens with an abundance of
Scorpidium - - | scorplo_ldes Drepanocladus revolvens, ‘ Cample.um

,stellatum, Tcmantbypun nitens, Ca.lllergan ‘\trifarium, Catoscoplum

'mgn.tum Meesm' trlquetra and Triglochin marJ.tJma along with

B hlgh P of 6.8-7. 4 were 1dent1f1ed as’ rlch fens (Slac}é etial.ﬁ
,1980) Itlsapparentﬁ)atthebogs poor fensandrldlfensas
defined by the Sczndlnav:Lans have thex_r eq1uvalents here in Alberta.
Peatlands in the Lesser Slave-Athabasca area. )
o In the Lesser Slave—Athabasca area of Alberta, there are
 non-forested peatlands that do not meet the historical definition of
bog, poor fen orr1<:h fe.nmthattheydomthaveﬂmecorresporﬂug
indicator species (Table 2-1) or water chemistry (Table 2-2). These
-peatlands are m.merotroptuc m that they aremfluerpedbyground
wate.r fram  the’ surmmdn'g uplands and henoe theyarenotbogs

- Their vegetatlm is nct Sphagmm dcmmated and thelrwatersare

mode.rately rich in mnemls, w:Lth;Hg?ene.ral}yaboveSS andhe.noe
they are not poor fens. Noraretheynchfexs,smtheydonothave

the ‘indicator species Scorpldim »&rplm.des and. Drepanocladus
: e - S
%mns, and the mineral coxﬁnt ofthenrwaters:.snotashlgh,

'Ihe pH range ‘of thnse peatlands1sa1:prm(mately55—70
-
wluéx is hJ.ghe.rthanthatof"poor fens . (3. 8—6 1),h1tgenerallylower

1



Table 2-1a.
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Distribution of common vascular plant species along the bog:fen gradient.

VASCULAR PLANTS BO

POO

POOR

EEN

X

EXTREME
RICH

2
2

;

Calluna vulgaris -
Rubus chamaemorus'

Chamsaedaphne calyéulata

Carex oligosperma

Carex exilis
Eriophorum vaginatum

.—TE

t

Scheuchzeria palustris

"Scirpus caespitosus

* Andromeda -polifolia.

Carex limosa

I
I
]
I
I
I
I
I
I
I
!
I
!
| , '
Eriophorum angustifolium |
Mehyanthés trifoliata ]
Equisetum fluviatile |
Carex rostrata |
Carex lasiocarpa ]
Carex chordorrhiza |

- Juncus stygius’ ]
Utricularia intermedia |
Potentilla palustris |
Scirpus hudsonianus ]
Pinguicula vulgaris |
“Carex’ flava |
Epi lobium palustre |
Tofieldia pulsatilla |
Tofieldia glutinosa |
Parnassia palustris. |
Carex heleonastes i
Carex diandra |
Carex atrofusca B !
Tr1gloch1n maritima |
Triglochin palustre |
Carex microglochin |
Muhlenbergia glomerata. |
- Habenaria hyperborea |
Schoenus - ferruglneus |
Epipactis palustris |
. Liparis loeselii |
: ]

-
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Species selected from DuRietz (1949), Sjors (1950,

(1960), Persson (1961,
Horton et al. (1975),
* Minerotrophe Weissmoore = poor fen.

** Scorpidium, Drepanocladus revolvens and Campylium stellatum Braunmoore =

1952,
1962); **Eurola (1962), Vitt & Slack (1975),
Slack ‘et -al. (1980), Malmer (1986).

1961, 1963, 1982),

vite et al.

*Ruuhi jarvi
(1975,

3
rich fen.
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Table 2-1b.  Distribution of common bryophyte .species along the bog-fen gradiént.

>

.| MODERATELY| EXTREME
INTER. FEN|- RICH FEN | RICH FEN

- !

BRYOPHYTES " BOG POOR FEN

ISphAg_nun_ riparium

* Sphagnum pulchrum

- Sphagnum subsecundum

. 0dontoschi émp elongatum

v Aneura pinguis

I

I

I
. » I
‘Mylia anomala |
Spahgnum _cusp‘ida‘tu_n' o
Sphagnum balticum
Sphagnum rubrum
Sphagnum tenel tum )
Drepanocladus ftuitans
Gymnocolea inflata
Ctadopodiella fluitans
Sphagnuri fuscum
Sphagnum magel Lanicum
Sphagnum angustifolium
Sphagnum lindbergii
Sphagnum majus

—'_I;

HAL

.I—-—_-—-—I————

o

Sphagnum jensenii

Sphagnum fallax
Sphagnum papil{osum

Drepanocladus exannulatus
Calliergon stramineum
Scapania paludicola

Catliergon sarmentosum

~

_—— e e —— e —— e e e e b e — — —_— e —_—— -

Sphagnum subful vum
Cinclidium subrotundum
Paludella squarrosa

Tomenthyprum ni tens
Drepanocladus badius -
Sphagnun uarnstorfn
" sphagnm- teres
Sphagnum contortum

4

Bryum pseudotr'queti‘un .
calliergon gigdnteun
Campylium stelfatum
Orepanocladus ¢revolvens
Meesia trlquetra
Scorpidium scorpioides
Meesia uliginosa
Cinclidium stygium
Calliergon trifarium
Catoscopium nigritum -
Lfalliergon turgescens
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I
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I
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than u_,at of rich fens (6.8-8.4). The vegetatim'is dominated by brown
mosses - of the germs Drepanocladus, but Drepamcladz.zs remlveno.
is  rare. ' ‘Based upon the bryophyte layer, these peatlands are
superficially different from poor and rich fens.

cjectives. ) : v

. The main cbjective of this stwly is to characterize the
peatlands of “the Lesser Slave-Athabasca area in tems of their
‘vegetation, water and . peat chemistry : stand groups (plant
camunities) along with. their indicator species are identified; the
Calcitm, ﬁ\agnesimn, 'sodium, potassium, 1ron, sulphur and phosphorus
content of ﬂ:e waterarxipeataredetermumed maddltlmtomepH,‘
specific cozﬁuctance, organlc mtrogen ammonium and nltrate content
of t'he surface wa‘ber Based on the assumptlon that the vegetatlon is
ofte.n ‘a good irrhcztor of the erN:Lronment correlatlons are then
| examined to 1de.rrt1fy Jmportant environmental parameters underly:mg the .
dJ.st:rlbutJ.on of plant camunities. On the ba51s of the vegetatlon and
, _water duenustry a canparn.son to prev:LaJsly dm1bed peatland typ@
ls dJ.scussed m an attenpttoflttlmepeatlanismtoaneyustlrg :

classxflcatlon.
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'me smdy area cons15ts of fourteen peatlarﬂsmcentralv-
Albert:a 'Ihey rarQEfruantste IakemthemttoI.aBJ.dleRiverm
| the east, arxi frcm RockIslardI.akemthemrthtoFlatbushinthe
.south (Fig. 2-1). I_ocated in ﬂ'xe Lesser Slave Iowlands ard the Eastern
Alberta ‘High Pla:ns physmgraph_lc subzones (Anqn 1969), ‘these
peatlands occur at elevatlons of '580-640 m. 'Ihev, gex1tiy‘ vro‘lling'A
topography of . thearea 1s.underla1n bymarlne‘and_oontmental’l}pper
Cretaced:s 'g'.t"ey shales and sandstcnes (Fenia]‘{' 1944; Bomeuf 1973}"’
~ Campbell 'i97z ; vogs}zill 1978) . 'Ihe surfieiai deposits are predaminantly .
bsands sands and gravels, and gravels, the result of tlll glaclal'
) art:wash post—glac:.al lacustrlne and aeolian deposltlon. Glac1ated by
Laurentlde Ice 'in the -Plelstocene the area . became ice-free
'apprmumately 12,000-11, 800 years‘ ago (Prest 1969). Moderately-
'_:mll-dralned,.med.nm text:ured 50115 are common mthlsarea Gray_
' Iunsols developed fran clay—r1d1 tJ.lls, whlle Eutrn,c Brum.sols and
Podsols developed‘frcm sandy .aeollan dep051ts (Strong 1984).

All sites are located w1th1.n the Mixedwood section of the
Boreal For%t Zone (Rowe 1972) ’I‘heupland fomts aredam.nated by
PJ.nus bank51ana, Popllus trenu101des . Picea. glauca and Ables‘ .
.surrclmdlrg uplands Forested peatlands have LarJ.x laricina -and
 Picea nmariana as the danmant ‘trees, Opeui mn-forasted peatlands
‘are’ ‘less camon, and are danmtedbyshmbssnﬁuasseuuapmulaf
and ' .Salix species, as ‘well as',sedg% apd brown mosses (Class
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The climate is boreal oold tenperate w1th cold winters and

cool summers (clmate type VIII Walter & I..1eth 1960 Flg. 2-2)

' ’IhJ.s clnnate type is also typlmloftheaapamlmorpatte.medfen

-zone in Asm (Moore ardBellamy1974) Dxrjn;thegrwmgseasonof

»May'to Septatber meanmorrthly tatperature is 12°C, and totalv

prec1p1tat1mls340m_ S

ooy |

. gite locations.

Site .1 : stands 1-3, 55°.02’ N, 112° 42 W, 550 m, 17 ¥m due SW of

"Bfeynat’:alaggfenbetweenaralsedbogardAspmuplarﬁ

" ‘Site’ 2

'3 stands 4-12, 54° 05’ N, 112° 48’ W, 595m,‘183kmnorth

of . Donabulle on spmce Valley Road; a patterned fe_n w1thshrub-

_Slte 3

3

n stands 13-15, . 52° 557 N, 112° 41’ W, 575 'm; 10’,3km rorth

e

of Grassland a non—patterned shrub fen.

Slte 4

: stands 16-18 55° 27/ N, 113° 22/ W, 680 m; 32. 8 km Nw of

Chllmg Lake on Hwy 813, a non—patterned fen in a recharge zone

SJ.te '5

46.6 km north of Athabasca Rlver, a non-patt;emed ;fen -“wn.tb_ Lar.lx .

e stands 19-21, " 559 05' ’ N 113° 17' W, 660 m, on Hwy 813,

. .Slte-'6

: stands 22-31, 55° 197 N, 1149 35 W, 580 m; 7 2 km north

of Mltsue Lake a patterned fen with. Iarlx larlcina oh well

Site- 7

2, 11.

'road;

dune.

N stands 32-34, 55° 07" N, 114° 05/ W, 585.m;. north of Hwy
5 km NWofjunctionZA thenSGhneastonaNomwell-sn.te

a mn-pattemed fen alon;anarrwwatertracknexttoasarﬁ

[



‘SMITH RS (564 m)

| Fig.'. 2-2.. ‘Climate d1agram for the"

' Lesser Slave - Athabasca area, after

‘Walter & Lieth (1960) + upper line is

o mnthly precipitation; lower line is

. mean monthly temperature; solid bar -
is monthis with mean temp. below 10°¢;
dlagcnally hatcbed bar is mcnths with
absolute minimm temp, .below 0°C;

precipitation is. in top right cormer;
" mumber of frost free days in middle.
Data obtained from neteomlogmal
reoords (Anon 1984)

34
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Site 8 .‘, stands 35-37, 55° 08’ N, 114° .09' W, 600 m; up Hwy z,r.
 11'.5 kmNWof jm'rctlon 2A, then 2 MaétmmMmaNércen‘
well-siéé rodd; a non-patterned fen at the outlet of a spall lake

"bemee.n two bog islands. | -

"SJ.te‘-9 : stands, 38—40,- 55° 07/ N, 114, ' -
: ' 07' W, 585 m; up Hwy 2,

",'115 km Ny of junctlon 23, then3 z}meastonaNomenwell-sme'
rbad; a non-patterned fen in a depr&ssmn within a sand dune camplex. .
Site 10 : - stands 41-43, 55° 07’ N, 114° 09/ W, 585 m; up Hwy 2,

11.5 km NW of junction 2A, then 1.5 km east on a Norcen well-site

 road; a non-patterned fen with Larix laricina invading.

Site - 11 : stands 44-49, 55° 08’ '.N 1 114° 127 W, 7590' m;ioff Bwy 2
13.4 km NW of junction ZA, a non-patterned fen m ‘a deprmsmn within-
a sand dune camplex. ‘ ‘ |

site 12 : stands 50-54, 55° 07 ;N,‘lll4° 11/ W, 590?1; off Hwy 2,
12.2 km NW of junction ZA;‘ a non-patterned fen in a depressmn within
a sard dune Ocmplex | | . | . | |

site 13 : stands 55-58, r 5°" 02’ N, 114° 02/ N, 610 m; 3 kn south
of Hondo, on NE oorne.r of junctlcm 2 and 2A, a mn—pattenmed fen )
within a sand dune conplex. »

Site 14 _:' stands "59-60, '540' 30’ N, 114° 08’ w,gelo m; 8 km south
~of Flatbush on road para.llelllng Hwy 44, then west 0.4 km up old,
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c. METHODS.

The fa:lrt'een sites in the Insse.rSIave -~ Athabasca area were
selected in May ‘:1984, using the following criteria : pH of water
5.5-7.0; absence A ef - Scorpidium ’ ‘s\o'ézpioides and Drepanocladus
» ‘revolver.ls:, not Sphagmm dcxnmated. w1th. rieh fenand poor fen'
. indicator. spef:ies (Table 2-1) vabsent' or negligj_ble. These are
basi@aliy default crlte.rla for fens that are ne:.ther poor fens nor

extreme rlch fens

The vegetatlon of the fourteen Lesser - Slave-Athabasca_ |
‘peatland sn:es were sampled from June to August of 1984. A restricted
randan samplmg tec:hnlque (Daube.rnnlre 1968) was used. 'Ihreetoten
stands were sampled at eac'h site, dependnng an the carple;uty and
‘rnmber of v1suallydlst1mtcam1m1t1$ mthepeatlarxi Inpatterned

' peatlands st:.rmgs and flarks were sampled separately. In each starnd,

a base lme was laldout (medlallyalongmelongax:tsof flarks in &~

patterned peatlands) At randan mtezvals along the basellne, a
25:@?@ quadrat or subplot was placed randomly within 5 metres
perperdicular to the baselme, on an undlsturbed patch of vegetatlon
A mmnum oftenquadratsweresanpledperstard Ackiltlonalquadrats
were sanpled until no new species were encountered. Each quadrat was”
aesigned a microtopographic category . (wet hollow, soft ‘wet-moist -
'cnrpet, f1.rm moist lawnorhlghdryhmmlock), anlrxiu:ectmeasureof

water level. Addltlonal quadrats were added mrt:xl a representatlve e

Tim
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ratlo of hollow to hmmxock s:bplot.? was - obtamed A rough average ofﬂ
the sukplot categcrlaﬁ was assn;ned to the stfxrd Vegetatlon data was
taken .in the form of percent mnopy cover (Daubernnire 1959) . Voucher
Specimens were coljle'c\ted and depcs:Lted in the tmlversity of Alberta
Herbarium. Namenclature follows Moss - (1983) for vascular vpla.nts,.‘
Ireland (1982)° and Nyholm " (1954-1969) for moeses, Stotler and
c_mrxda114étot1er (1977) for hepatics, and Hale and Culbersan (1970)
for Llichens. o | | |

Sanples of - fen water from natural pools, surface water table
or water seeping into dugout holes were ccllected in sprmg 1985 (May
8—-21), and agam in fa.ll 1985 (September 10-15) for all stands with
the emceptlcn of those on st:rmgs Spec1f1.c conductance (adjusted to
25°C and corrected for H] fonowmg Sjors- (1950)) and pH were
also measured mﬁmfleldatﬂmetnmes ’I‘hesampleswerestoredat
flltered through a What:nan 42 filter, acidified with 1 part 4N
'_Hcl to 24 parts sample, and analyzed for cation content (Ca, Mg, Na,’b'
K, P, S, Fe) on an 1nd_1x:t1vely coupled argon plasma Spectrometer at
thegorthern For%try'Centre\Fdwnton Alberta. | |
'mree other water sampl% ;:aken for determlnatlcn of mtrogen |
ccnte.nt were analyzed within 48 hours. at either the Limnology Lab or
the Meanock Field: Statlon of the Department of Zoology, University of
. Alberta. All lab analysas were done m'trlpllcate subsanplw, Whld‘l
were then averdged Orgam.c nitrogen plus ammQnium was analyzed using .
the total Kjeldahl nitrogen method (D’Ella 1976) . Nitrate content was
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obta].ned us:mg the cadmium reductlm method (Strickland & Parsons
1968) aft:er filtration of the field sample through a 0. 45 m.1_111pore
filter. Mum content was cbtained using the phenolhypodllcrlte
method (Weathexturn 1967) . | | B B
Peat sanplas were collected in fall (September 3-5) 1984. In
each stand samples were collected frcxn the aerabic surface portion
(0—5 cm), and fram the anaeroblc subsurface port:lcn (30-35 cm) 'Ibtal
calcium, ,magneﬁlum, scdlum, potasslm, sulplmr, iron andphosphorus :
‘were analyzed by dry ashing 0.30 gm of ground sample at 49o.°c‘
followed by digestion with 1.5 N HCl .and"-conoéntratm HNO;. The
saples were then filtered and dlluted to 25ml with double distilled
water and analyzed for ion corrtent an .the :mductlvely coupled argcn
‘plasna spectrcmeter
Data analyses.
| - All stands were classified and ordimated on the basis of < |
_the;Lr vegetatlon. 'IWINSPAN a two—way J.ndlcator species analys.1s (Hill.
1979, _program CEP—41. in Gornell Ecology Prograns Serleﬁ), was used for |
_the classification. The resulting matrix is ‘analogous to that obtamed'
by a Bzatm—Blarquet (1932) tabular c1a551f1catlon, where stard groups.
andspecmsgrcupsarerecognlzed.'lhestarﬁsareordlnated.by
reciprocal Vaveraqmg, the: ozdmatlon is then  split up on baSlS of
~l"indicator‘c'ﬁ spec:Les to prcduce dldwtcmws stand groups These
‘ "!irﬂicatcr;' sper*les :efer to the most hlghly differential specms'
within a partlcular dlc:hotany but are not- necassarlly restricted to
that dlchotany In ﬂus study, - nﬁlmmr§pec1esw1llrefertothe

"dlfferentlal specmsusedby'IWINSPANtod.lstmgulshmestarﬁgmlps

N | | .



_‘tests were performed usmg a MIDAS package (Fox & GuJ.re 1976) .

| c'xaracterlstlc species will generally refer to species that typify a

oertam stand group but are mtneoassarlly restnctedton.t. The
'IWINSPAN program was nmugurgthedefault optlons, wlththeexoeptlonj'
of the pseudospecms cutlevels, mchweveo 5, 10 20, 40, 60 and
80. ST ‘ ]

‘ DE@RANA, - a detrended correspondence analysis (Hlll & Gauch

B 1980 CEP-40 in Cornell Foology Pn:grans Serles) was used for the

ordinatlon. Based on rec:.pro@l averaging, but without the assoc1ated
arching and orthogonallty problems, artif1c1al scores’ are calculated

for each .stand. These can t'henbeplottedalongvarlmsaxes,eud)

‘that stands with st.lar vegetatlon appear Close together ‘and those

with dissimilar vegetatlo:n appear - far apart Spearmans rankonier
correlation was then used to correlate_ the- DECORANA| (DCa) ordlnatlon

‘ scores (based  solely an the Vegetation) to the chemlstry variables.

Wilcbkan matched-pal_r rank-sum ' test was used to test for significant
dlfferences between sprlng and fall water c:hem.lstry valum and

between surface and subsurface peat _chemistry valm Statlstlcal'

x



40

D. - RESULTS.

'Ihe 'IWINSPAN classification of the 60 Isser Slave—A’chabascn
.."fen stands  is shown in Fig. 2-3, along w:Lth the indicator species.
separatug the stand gm:ps ‘The first c%w:.smn separates the stands
into two - major - gmlps those chaJ:acterlzed by Drepanocladus
Vemlcosus, Meesia trlquetra, Menyanthes trifoliata, Carex
cbtzrdorzhiza; Utmcularla intermedia and Carex l_unosa, and those .
w1th Brachythec.lum mildeamm, Stellaria longlfolla, Rubus a;ctlcus,
arepanoclad‘us aduncus, = Carex aguatilis, Drepanocladus polycarpus and
Rumex _occldentalls Subsequem: divisions - separate out the drier -

shrub—moss stands (stani groups 6 & 9) from tbewt:tersedge—moss B

k] stands (stan:l gtmps 1—5 . 7-8) . Nine stand groups are recognized in ‘
| In addltlon, twelve specms groups are xecognlzed with their

3

specnes oocurrencs across ‘the r/m‘me stani groups shown in Flg 2—4 A

-f;; ,{-:oatplete hst of stands and specms w1th_1.n each group is glven An

.Amendlx 2-1 i Flg 2—5 sl'ms the frequency distribution of the specmﬁ
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Figure 2-4. 9‘"TUINSPAN stand groups showing species occurrences.

The nulbgr f species in each specxes group, and the number of stands in each stand group are
undersco‘ged Uppet number in table is the number of species occurring in the individual stand group.
Number ﬁn ‘parentheses is the number of species occurrences in the stand group. Lower number is the
nurb‘d‘ ‘of species occuyrrences adjusted to equal block size (after Lausi & Nimis 1985).




A. Drepanoc{adus vernicosus, Carex limosa,
Carex chordorrhiza, Nenyanthes trifq(iau
Meesia triquetra, Equisetum fluviatile,
Utncularm intermedia,

Ecl‘ophorun polystachlon.

.

8. Sphagnu'n subsegqundum, : d\‘ AR
Cicuta maculata, -«
%repanoclodus Lapponicus, o~

alliergon stramineum, - . '

TR

C. Scheuchzeria palustris,
Andromeda pohfolia
, Carex rostrata : .
.Carex lasnocarpa, Ty
Agrostis mertensii.

D« Drepanocladus sendtneri,.

. Brachytheciun erythrarm zon,

4 Erigeron lonchophylllust ,

+. Stellaria cragsifolia, 5
Spiranthes" romanzoffiana.

E. Chamaeduphne calyculota
Oxycoccus microcarpus, .
Drosera rotundifolia, - "
Sarracenia purpurea, .

Ptilium crigta-castrensis. v

r

4 F. Larix laricina, Picea mariana,

Tomenthyphun nitens, Pohlia nutans, ¢ -
Sphagnum uarnstorfn' Carex tenmflor.a
Sphagnum angustlfollun Sphagnun fuscun
Smlucma tmfo;w.

G. Betula pumi la, Sa(lx pedicellaris, .
Potentilla palustris, Aulacomnium, palustris,
Carex diandra, Bryum pseudotr\quetrun
Triglochin maritima, Carex interior,
Brachythecium turgldun ST

I. Drepanocladus oduncus Brachythecau? mi ldeanum,
Drepanocladus polycarpus Carex aquafilis,

Rumex occidentalis, Stellaria longifolia,
Hypnum pratende, Rubus arcticys, Caltha palustrxs
Plagiomnium etlipticum, Callxirgon giganteun,

K. Calamagrostis canadensis, Salix
petiolaris, Salix plenifolia,
Salix pyr\foha . -
Calllergonella cuspidata, S0
Drepanocladus exannulatus. ’ :

; I-¢

L. Ledum groenlandlcun Carex disperma,
Myrica gale, Carex praegraclhs
Betula occidentalis, Parnassia palustris, - -
Vaccinium vitis- ldaea Carex leptalea
Dreponoclodus uncmatus.v

'

-

Figure 2-5. Frequency distribution of TWINSPAN speciles groups BCross
the stand groups. Spectes groups H & J (low frequencles) omitted.

f
“11
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Menyanthes t;mfolJ.ata Carex cbardorrhlza and Carex limosa are
. Camon to abundant Umaﬂana -~ intermedia,  Eriophorum
polystachicm and EguJ.set:m fluv1at1_1e are also oamxon, "but of
‘Ear ab.uﬂanoe " Most of th&se are - hollow specms Drepanocladus “
Vamicosusmayoccurbcrthasahollowspecmsaswellasa
mld-}nmmock specms. Specms grbup I characterlzs stand groups 7 to
9. Here, ' Brachythecium , mildearim, carex aquatilis,’ Drepanocladus
uadﬁhwsarxim'epanocladus polycarpv.zs_areoamnontoabundant
: whlle Stallarla longlfol.za, Rubus arcﬁcus, Rumex occ_w.dentalls,
Hypmm pratense and Plagmmn.}wn elllptlcum dre comon with low
cover Mast of these are low to mld—hummock spemé with

Drepanocladus aduncus arxiCarexaquat.lle also presentmthe
/
| ml;l.ows 'Ibgether spec1% grdxps’AardIrepr%enttheflmtmajor
v -

dlduotauymspllttlmupﬂmemxtystards

5
p S
,. . A P

>
) s
t "

'Ihe followinglsad&scnptmnofttmnn)estarﬁgrmlpsfound
1n ﬂus suﬁy Specms t‘hat ,are mﬁerscoredaremdlcatorspem&

d'xosen by 'IW'ENSPAN Splacms m parentlmes are hJ.gh fldellty specms
= -y
(75%' mmmnn frequency w1thm group) Ot:her specms used are cammon
e T T
specia wn'h relatlvely hlgh abt.lrxiancas i B “’ : . "f;j

.,
\

Stand . Gow 1 (Betula pumla) mépamcladls
varﬁa:slzs—uenyanﬂ)es trJ.folJ.ata - mg_h_z_thm gm_._l_____ Caltha

m - (Calllermn glganterm) |
. This'. stand group 1s d:aractemzed by scxne specms of spec:.es

-~

group I ~in addlt.}.on to specmsgroupA whldultshammtt'zstand

gruups 2 to 6. In th.xsshmbfencammlty,Betulapmuagston
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) top of’ low humocks '_of“‘v L‘lr:epamcladus vam10osus 'and
Braehyt’becimn mildeamm, ‘while" Menyanthes tn.fol;ata C‘altha

palustns -and ‘Calllergun glganteum are found J.n the wet hollows

- ;cgm;md cover is relatively low, and Carex diandra’ is themain

sedg‘e present Othe.r ccxmnon specms‘of 1ower abundance include
‘ l.unssa M&J.a trlquetr'a Equ.zsetum fluv:.at.lle, Sal.l.x pedioellaris
. '\mgloc_hun marltJ.ma Ibte.nt:.lla _ palustrls and Bryum

lstand Gmup 2 (Sphagmzm subseazndwn Clcuta maculata) L G
"This sta'nd group is dnzacterlzed by spec:Leﬁ gmup B The two-
.,danlnant bryophyt% are m:epanocladus lappom.cus, th.ch occurs as

™ °

.. a robust su}:merged specms, _ ’and Dre;:anocladu.s vernlcosus Wthh may._ :

2 SN
-be submerged emergent or forms 1ow scattered hmmmcks Sphagnum U
subseamdwn, C_1cuta - macu.latz—z and Call.mrgon | stranu.neum the

'preferentlal speues, ane mt as abuniant Carex lJ.nnsa, Carex

chordor:zhlza Menyanthes trJ_folJ.ata Canex rostrata and Pbtentllla.'

' palust;rJ.s are also oaumon lawn : spec:.%, whlle Sallx ped.wellarls__f;?

3 b ’

~on” scattered low rnmmocks C:axmon specm of lqw abvmdance

'mclude | quu.setwn fluviatile and ' Utrlcularla 'vf\mtamedla’
By Specms rlchn&ss is canparata.vely low (Flg ’1—8) in thnse stands

.{un_Q

_.V‘ . ;

stand Group 3 : Carex - Drepanocladus Vem1cx>sus QIEMQQJ&
_l_ézmi_ - (Aulamwn palustre) S ".' ‘ /
- | 'Ihese - stands  are characte.rlzed by spec1es of group C;

,especn.ally Carex rostrata . and Sd’;euchzeria paIUStrlS, as:. well;'\':.\;v o




bf Carex lJ.mos.a,b' Carex chardorrhiza and Care.x las.locazpa is
rd!gh in the wet xﬁlcros1tas whene Mee,sia ﬁnquetzra Utnculama.f
intannedla Er'lo;innm polystacblan and E}q&jset:m fluw.atz.le are.

,aa.lso camm M'epanocladus fierm.cosus s, 't'he danmant bryophyte

mlacamiwn pa.lus{;re °ar1df3ﬁadramda_ po].ifolla . ocaur on" low: .

PATAN

ﬂ_ ._;:'Btand Grdup - Carex las:.ocarpa arepanoclad.zs vernicosus v .
m@ng@é __sgm_z_'; gg_m @gdotmgget_ﬂ_@ - (Carex dlandra) -

XY

_:'::Meesm triquetra =

L Characterlzed by Drepanoalachzs sendtnem of spec:.esgroup
D, and 51qniflcant cover of Bryum pseudotnquetmm thJ.s stand
-f gnoup also has hlgh gxammom cove.r. Carax lasg.ocarpa is often the
daninant sedge, W:L“‘th carex. 1imosa Gai'e@ czmdazzmza andcarex
a ) ' dlandi’a ccmmn m:epanodadu,s vernlcosus and Mees.7.a
T ’"tnquetm are’ the dcm;mant bxyophyte; Wldﬂspread speclessuchas
Ul:riqzlama J.ntermed.r.a Menyanthes tm_follata Er:Lophonun
.gnlystadu&n equseﬁm fluvlatlle | and 1r1gloch.1n mant:.ma are
ca!mn 1n the wet mlcmsn:es,"whlle Sa.l.ur pedlcellarls and

-0

Ty Lo

‘jBetula punu_la are present on scattered low to md-hxnm|ocks Y
. . . F . ~__'.j S ¥

stand G:uup 5 }mdmmeda pol_zfol,la -‘ Drepamcladus Vezm
e ' 'n:menthypm mtens - Axﬂaccmm;m palust;re'- (Carex d.1andra

-‘l
- T .. PR : Ve o ,\
. P - K . .

\

: 'Ihese are hmm\ocky stands mth Andraneda pollfolla,

et both the wet’ hollows and the low mmocks 'Ihey are dmactenzed by

» R
-

‘U, Drepa.nocladtzs' vem.lcosus and Bryum mdptmquetzum oocurrmg in ‘.1
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hunmock spec1m . of specms gmup F such as ILarix laricma,
Tcmenthypnm mtens Carex ra, ‘

'Sau.lacma &rlfolia. other 'mdespzead hummock ~ species such: as
.Betul:a pm:t.la_ and Aulacamuwn palustre are also  common.

Carex la'sic‘)carpa,‘ Carexllmvsa and/Carex chordarrhiza - are.
o ccmmonln the wet hollows,nand flarks.

| stand Group- 6 Andromeda pglifo],ia"—

-

: warnstorfn— Carex @g.r_a_z._lg. '

These stands repr%entstrugstamlsmpattexnedfems They
_are c:haracterlzed by hummock specus of specmﬁ group E such as,
"Chamaedaphne 'calyculata Cu:yooccus | nucrocarpls and Ptlllum
cmsta-castrensm Other ' humock  species include LarJ.x
laricina, Tanenthy[num mtens Sphagmum warnstarfii and Andromeda
polifolia. Tomenthyprum  falcifolium may also be prwent‘. Two
insectivdmlé species, Drosera rbttmdifol;’a ‘and Sa:racenia
purpureus, are also present. The flarks are  dominated by'
Drepanocladus ~ vernicosus, Carex | lasiocarpa ©and - ‘Car'ex
chordarrhiza. These stand have me h1<;he£t species dlvemlty (Fig.
2-7) of ﬂus study.

Stand Grouwp 7 . Drepanocladus adu.ncus -Brachyﬂueciwnmildéwzm—

Carex aquatilis - Carex interior - Carex lasiocarpa - Smilacina
trifolia. B

This stand group is characterized by species group I. Carex

aquatilis, Drepanocladus °aduncus, - Calliergon giganteum and Caltha
' . a
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longifolia, wam prata)se,

» , ‘ _ 48
palustris are - fourd in 'che flarks and wetter microsites.

Brachytheawn mildeanum Drepanocladzs polyca.rpzs ‘Stellaria

fleuipuam : r on ,1% hummocks. ;(,

',gmmmldeofmsparbéﬂardldwtmty

Carex mterlor, Carex 1a.siocarpa and Sz%ilacina trifolia, the

three . indicator specms ghosenby'IwmspAN amalsocamonmstard'

. v .

. Btand - Group 8 : Carex aquatl_?ls - Drepanocladtzs aduncus -

Drepanocladus polycarpus. < Calliergon giganteum - Myrica gale - Salix

In addition to species of group I, this stand group of flarks.
is further duaradt:erized by species growp K. CallJ.ergonella
alspidéta >and Drepanocladus exanmzlatus ‘occur together in the
wettest . ‘flarks. Low Salix ‘shrubs and Calamagrostls canadensis
are found on low hlmmocks of Brachythealum mildeanum, Drepanocladus

polycarpzs and Campyl_lmn stellawm Carex aquatilis and

_DrepanocladusadUnazsarethedamnantspecmﬁmthseﬂarks

Other' cammon species, of lower abtmdanoe mclude Mer.ca gale,
Calliergon ‘giganteum, Fotentilla palustms Carex  diandra and
Bryum pseudotriquetrum. .
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(MYrica évale)' - Betula spp. - (Ledum

stand Growp 9

groenlandicum) ‘-  Carex __m - Carex dlsparma - (&ul.ma

trJ.folla) ~ Aulacamnium palustre

- This stancl gmup is dxaxacberlzed by hummock speciw of
specmﬁq,roupL. Theyrepresentmmbbystrmgstarﬁsdaninatedby
',Myrlca gale ~with Betula occidentalis, Betula gland:.uosa or

Iedum groenlandlazm Carex disperma, Cdrex leptélea and

)

,,Carex praegraCJ.l_ls ‘are the ma:m sedges. Carmnhmmbt:ksp@cies'of”

N |
group L mclude Parnassis palustrls, Vaccinium vitis-idaea and

Dre;amcladzs uncinatus. Other hummock species such as Rubus
arct.lcus, Smilacina trifolia, -Aulacomnium palustris and Sphagnum

warnstorfii are also ccammon.
' Detrended correspd ’ analysis (DCA) .

Based on vegetation, the DCA ordination of the'sixty Lesser
Slave-Athabasca fen starﬁs is shown in Fig. 2-6. ‘The eigervalue for
axis 1 is 0.56, and 0.31 for axis 2. Axes 3 and 4, with eigenvalues of

019and012respect1vely, are not plotted.

The separatlon of - the smtystandsm‘meord_matlonspaoe
‘imto the nine TWINSPAN stand groups is shown in Fig. 2-7. Axis 1
represents a vegetation gradient from brepanocladu.s vernicosus,
Meesia triquetra, Menyantbes, -trifoliata and Carex dnrdor:rhiza
daninated vegetation (stana groups 1-6) to Brachythecium mildeanum
polycarpus daminated vegetation (stand groups 7-9). In contrast

axis 2 represents a gradient, from sedge-moss cammnities (stand groups

!
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1-4, 7-—8) to shmb-moss camtmities (stand it';rcups‘s : .6 9). Both axis
1 and axis 2 . are su;nlfl@antly ard posn.tlvely correlated to spec1es

rJ.chness (FJ.g. 2-8). ' : . )

The mean. values and standard deviations of twelve water
chanlstry variables and the elght peat dmemlstry var:.abl&jare shown
m Tables 2-3a and 2-3b. The p of the water in the s:.xty stands
ranged from 5.8-7.1 mvthe'sprlrx; and 5.3-6.9 in the fall, while the .
specific conductance ranged from 12-225 uS and 18-240 uS respectively.
Magnesium, sodium potassitﬁn,\ J_rcm, organig nitrogen,b nitrate and
ammonium | content of the fex@ waters were 51gn1f1cantly higher in the
fall than in the sprlng ('I‘able 2-4) ’Ihere were no 51gn1f1cant
differences between t‘he sprJ.ng and fall ‘water values for calcium,
sulphur %}d ptws;homs As for the peat chemistry, magn&slum, sodlum

p_otass:Lum, . sulphur and phosphorus were all significantly 1ower in the

_subsurface (30 cm) peats than in the Asurface&(o cm) peats (Table 2-4).

The re.latlonshlps between emu’ormental factors amd
vegetation can be de.rectly determined by correlating the
er:vl.romnen_tal data (mamlydmstrymthlsstudy)totheDCAax&s
scores that were. derived from ‘vegetation .data. Correlations of

chemical variables with the stand vegetation as represented by the DCA

-axes scores are shown - in Tables 2-5a and 2-5b. e
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Slave-Athabasca fens are mtermedlate between that of poor and rich
fers, and cmpam favourably to Zolta1 .& Johnson's (1984) values for
nmotrqiuc fers Phospborusconterrtmpeatmﬂmispmertstudyis
hJ.gherthanthatlnbothpoorardrid'x fens.

| "Tran51tlonal" fers cover a wide range in variatian between
poor and nch fens 'Ihe;i-lrangeofthefenwatezsmtl‘usstud;was
5. 3=7.1.. -Tran51t10nal fens occupying this pH range have varlously been
mlled - poor  fens, 1ntem\ed1ateqﬁfens, moderately rich fens and r1ch
fe.ns (Table 2-2). 'Ihase fen types are further dlstmgulshed by thelr
vegetatlon (Tables 2—1a and 2=1b). A oanparlson of the vegetaton\ ‘of
the Leﬁser Slave-Athabasca fens to these four fen types follows

ey

The Lesser Slave—Athabascafemaremtpoorfensastheydo

not have a:" Sﬁzagnum dominated vegetat:l.on Key characterlstlc _

specn.es of poo'r fers such as Syuagnum l.mdbe.rgu, _S. majus, 'S.
npanmn,v ‘S. Jensen.u,, s. pulchmm and S. fallax are absent.

Sphagnum subsecwxmm and Call.lergcn stranu.neum two specus.

that are assoc:Lated w:Lth vegetatlon that 1s tranmtmnal between
Sﬂzagmm dommated poor fens .and brown moss dcmmated fens, were
present m s@m.f:uxrrt amcxmts m ohe of the cammnities descrlbed

(st:and gmlpB),mlscatmtyalsohadtl'xelmreet;H(53-55mthe

 fall) and Spe(n.flc corxiuctame (21—23 us in the fall) ‘It 15, however,

¢

not apoor —fen as 1t is danmated by brcwn mosses such as -

h v e e

Dreparzoclacms lappam.cus and Drepanocladus vermcosus

Cha}acterlstlc ' spec:.es 't‘lef mtermedlate fens suc;h as

Sphagmm su.bfu.lvwn,h Odontoschlsma élongatmn,, Ca.ll.lergon sarznentosum
Sczpama paludicola and CmclJ.dwm subrotundtm (Table 2= 1b) are
@bsent fran s:.tas mcluded J.n this study with the exoeptlon of

69
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Scapania éaludicola, thesespecms do ‘nort: occur in A]berta The
Lesser 'Slave-Athabasca fens are not mtennedlatefens Intermediate
fens also mendefm;smvﬁgspéciagmatammmcmayfm'.'
in poor fens, arﬁﬁnseﬂmataremrecammﬁlyfanﬁihri@fensas
well (Persson 1961). ’Ihe fens of this study contain more species that
are associated m.th ‘rich fens (species group A & G) than with poor
'fens (specms group B). ‘ o |

| Rich fens mgeneral areaprcwnmssdcxmmted with
‘Imenthypnun mtans Campyl.w.um stellatum Bryum pseudotrlquetnzm
Meesia trlquetra .and Drepanocladus revolvens being common. With
'che exceptlon of LEepanocladus revolvens, theﬁe species are common
in the Lesser Slave-Athabasca peatlands Rld’l fens are further
subd1v1ded :Lnto extreme rich fe.rs and moderately rich fens Ebctreme
‘ric:h fens have additional- uﬂlcator specms of ‘highly mlcm:eous ‘
conditions - : Meesla ulJ.gJ.nosa, Catoscopum m.ng.tum Calllergon
mrgesoans Muhlenbergla glomerata ' Habenaria . hyperbarea Schoerus

,,.v'fe.rzugmeus-Ep.lpactzs palustns and Llparls loesel_u. m‘.

speclesareabserrtfrun the fens J.nthJ.sstudy 'IheI.esSerSlave-
'Athabascn fe.ns are not extrane rich fens Moderately rlch fens are
further characterlzed by mepanocladus emnnulatus SPhagnum
warzstorfu., ‘ ‘s. teres, s. contartum and 5. .§ubn1tens (S‘Jors
1961, B 1982,' Malmer 1965 1986) . -D._' exannulatus and s.
“wamstorfuarepxesentm.,sane ofmestarﬂsmthlssuxiymt

nane of the others are. s

e
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- The Lesser Slave-Athabasca fens.
The lesser Slave-Athabasca fens have ionic values that are

intermediate between that of poor and rich fens (Tables 2-6a and

2-6b) . cmmcn and abundant spec1es found in these fens include

Drepanocladus verm.cosus, D. aduncus D. polycazpzs D. lapponicus

Bradaythec:.wn mJ_ldeanum and Meesia triquetra. With the exception '

of * Meesia trrquetra, these spec:.es are not duarac_;terlstlc of fen

‘ types that have prev:.ously been descnbed
Although peatlancl ccmmnltla similar to the Lesser Slave- '

~Athabasca fens have been descrlbed they have not been classxfied as a

partla.llar fen type- beydnd the general "txarmsltlonal" type that is

fens dascnbéimﬂusstudydomtrmembleanybfthefen

9f cmparmg these- fensmcontunntalAlbertatoomersfranwmely

dzsparate geograph.lc areas. Much of the relevant peatland studies have‘

beendonemScarxhnavxa,theBrlt,lshIslesandEasternCa‘gada

--(Marltlms) where the clmates are oceanic as opposed to continental.

nelﬂmer poor fen nor @fen.()nthe@erhaxﬁ the Lesser Slave-

_that have prevmusly been dm1bed This may well be the result

&

A few Stlﬁl% fiom” contmental mrqpehavedescnbedsmlarplant_'__

camumtles, but they have nort beenclassif:.edmthe"Sca:ﬁmavxan."*

marmer-. L ?' - - , .

tfhe dxaracterlstlc spet:ms, howeve.r -is cmlyasgoodasltsrange_

Many peatland. spec1es have a ‘cz.mmboreal djstrlbutlon Sjors (1961)
fomd -60% of all vasanarplantsamanwtafe»bryophytambe

canmtebotheastern(hnadaanimrthern&mopeﬂere inAlberta

Y

ol

In detekmln.'mg the fen type msdmstz&asmplacedonthe
N presenoe or absenoe of characterlstlc spec1es. 'Ihe 1nd1cator value of"- a
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poor fens (Vitt et al. 1975) and extreme rich fens (Slack et.
al. 1980) with simﬂér\ dxaraéteristic species to those in . °
Wm have been dwcrlbed The Lesser Slave—Athabasca fens do
. not have these dxaract;erlstlc_specmsbemusetheyareneltlwrpoor
. fens nor extrene rich fens in tems of their chemisfifies. T.heydo‘mt -
have the d'gncte.rlstlc species of intermediate fens and moderately
rich fens elther, as therangesofthsespemesdomtexterﬂmto‘vv

-

this-. part of Alberta. IntermedlatefenuﬁlmtorssuchasCalllergon

sarmentosum, Odontoschisma elongatum clncl_ldlum subrotundum and L J

moderately rich = fen An.ndlcators such as’ " Sphagrum contortmn .and "
~ Sphagnum subnitens have a ~ more mrthe.rlyand wasterly

-

distribution.
Ancther proble;n w1th usmg d'xaracte.nstlc species is that the

mdlcator value may’ change with reglonal variation (Bakarmen 1979)

Oertain specms _may have ge.netlczlly dlfferem:lated wotypes or"'

_-vanetlas ~in dlfferent parts of thelr range , such that  their

'-ecologiczl or physmloglcal rspas& may not be equlvalent (Longton o

1974), Dr_epanocladus ve;rp.wosus, D. _ad‘u_nazs, D.. polycarpus, D.

lappom.cus, Brachytbemum mildeanum '*and other dmaxactem:stlcsgecms

5 of the I.sser Slave-Athabasca fens may mthavebeendescrlbed as.

C e

' ¥
d:aracte.nstlc spec ’ 1n prevmus studlas smply because they have‘

. '11$:tle or no. md.lmtor value el§QJhere - g ' ."'

I 3
o,

‘ kmther hurdle 'in dJstJ.nguJ.slum this type of peatland lies .

£ N

“in the adentificztmn of the vanous tQJecm" of M'epamcladus In‘
. ’f',the field Drepanocladus lappomazs, D vernlcxasas, D. se.ndtnem, D. |
aduncus ang D. polymrpls can look ve.ry smllar and may even he

nust:aken for 'D. revolvens, a specms more camonly found in
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| extreme rich fens. . bespit’e their physical sixhilarity, these species’
are eoologially different in terms of ﬂae:r response to water
chanistry Anexanpleoftheurespowsesbopﬂlssrmmhg 2-12. ¢
N It is . poss:ble that the Ilesser Slave—Athabasm fens are a
type of fen with a local pcamenoehere:mlxllyrta. Fens such as
these have mtbeendscnbedm(hnada "Iheryrepresentavariant _
of intermediate fens or of moderately#rlch fens. In addition to their
'own‘ dxaracben;tlc, specms, intermediate fens ~ also have, ‘ by
" definition, a mixture of poor fen and rich fen species (Persson 1961).
- The I.asser Slave-Athabasm fens, on the other hand, have very few poor
fen species present. These fens may be better classified as moderately
r1d1 fens mstead with ccmnon rlch fen spec:.es such as Tomenthypnum
nitens, Bryum pseudotriquetrum, Campyllwn stellatum  calliergen £
giganteum and Mees.la triquetra, as well as its own gmxp ‘of

0
daaractenst:xc specms_ that _are dlfferent from -those prev1wsly

o 'Itseansmlikely ﬂntth:sparﬂaxlartypeofmderately
.‘nch fen should be rnstncted to oentral Alberta glven -the
,cu'clmboreal dJ.StrlhItlm of many of its c:haracterlstlc speues suc:h
_as Draparmladus vem.lmSUS, | ,D’ aduncus, D.- poly@rpzs D.

_lappomazs and Brachyﬂ:ec.lmn mldeariun )e.s me.ntlcned before,

'.__smu.lar cccmmutlas have a.156 beendéscrlbedmocntumlmrope

; theywererbtclassx.fiedas

mdarately rich .fens. Smilar peatlard caunmlta.es ‘have also baen
mported ‘in xm:erior Bnt.ush Columbia (Rcberts 1984) . Itlsmre \
imely that; i areas oﬁﬂocntinqxtal climate such as in central
Alberta, Drepanocladis vernicosus, D.  admcus, D. pol)?mmzs

»



flappom.azs and Bradxythec.lmn"

N Drepanocladus exannulatus Y as

. jnndetate.lx rlch fens

| thé . caractaristic

y o

« mildeanum . -replaces .
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in thls strdy is - prese.rrted in FJ.g.»  2-13. The prlmary vegetatlon
gradlent is fran stands daminated by Drepamcladus varmcosus,
Meesm trlqufetra Menyanthes  trifoliata and Carex clnrdon‘hlza
to . those dam.nated by Brachythec_lum nu.ldeanum DrepanocladUS‘
"aduncus Carex aquat:..h.s%aarﬂ Drepanocladus polycarpus. his
' veget'atlon gradlent refl an 1cxuq and nutrient gradient of
4, mcreasmg pH, nagnesnnn, sﬁum, sulphur, organic 'nitrogen, and
'phos;horus in the fen waters, as wellas increasing maén&sium, iron,

an:lmcrotopography (an 1nd:.rectmeasureofwater level)

specloﬁ richness is higl'mt in stands dam.nated by
Bradvytheclwn ledeanwn Drepanoclad.zs -aduncus, Carex aquatllls,'.h
- mapanocladus polyr:arpus and ‘such shrubs as Sal_w.x species. an:l
,M‘ynm gale. Stands with the. 1ow&t spec1es ndm&ssareverywet
with 1ow-’7;ﬂ's, and are dxa:ac_t;enzed Sphagrum subsecundium,
arapanoaladus lapp;vucus, D. vazmdosus, hyanthes trifoliata and
' Atot:alofnims’taxﬂgqusamdescnbed xnacmmmto.'r

PR

-i-'thespmammentxmedabave tknsest.ardgrumareﬁn-mer

distmqumhad - the hasis of dm:acterisma s;:ecxes such as

mpnnoclm Iapparuazs, Sphagrum axbsecmc&m, Andmmeda noluol,ia
& -
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Carex lasiocarpa, - Drepanccladus sendtneri, - dlanaedaphne éalyculata

Sphagmzm warnstorfrii, Caltha palustns Calllevgon g1gantev.m

Calliergonella cuspidata, Dzepanocladus exannulatus and Mynca,
gale. |

'mefen watersinthis’sﬁidyaminﬂmeSBﬂl;ﬁrarge,

with spec1fic corxiuctaxwe of 18-240 pS The \calcmm content of the

. waters averaged 19. 5-22 1 my/1, while that ‘of _magrmlum averaged

4.26-5.27 my/1 in spring and fall respectively. The subsurface fen

’ peats were characterized by a calcium content of 17426 g/kg and

magnesimn content-of 1791 g/k3. Organic nitrogen, nitrate and ammonium

-conterrt in the spring and fall mtets averaged 1967-2395 ng/1, 3.1-9.8
ng’/l ard 16. 8-88 9 pg/l raspectlvely

’ The Insser Slave-Athabasca fens are class1f1ed as modexately

rich fens. 'Ihe mm.c ccmtent of the fen water and fenpeatls'

urtermedlate between that of poor fens and r:Lc:h fens that have
previcusly been described. | Ocmncm rich fen spec:.eﬁ such as
',Ibnanthyprnm nJ.tens, Brywn psew.ldotr.zquetrwn, Campylimn stel].aﬁm,
'_"Callmrgan glgantazm ‘and Meesia triguetra are present.  In
additim, dlaractenstlc species of these moderately rlch fens mclude
Drepamclachzs | vernicosus, . D- adiqus,‘ D.  polycarpus and
'v_Bzachytbec.zwn‘ “mildeamm. 'mese species = are beheved to be
d\,aracban_stlc of moderately rich fens mocmtmental areas.

.19.
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m The relationahips betwum vtgotation, surtao‘water
' chanistry and peat ch-nistry of fens in thrta,

’
. 3
@ ..

m.“,.t. ’ : ‘ ) . ’v i

-

In “general, | peatlands “are. corsldered nutrlent-poor 1n
conpanson to upland s:.taﬁ, where theplarrtsarelargelyrootedm
more  mutrient-rich mlneral soil. The supply of -nutrients ina
'peatland depends on the qualltyandflow rate ofthewater entering.
the peatland (Sjors 1952) The quality of nutrients in the water’_

"depends onvthe chemical nature of its ofigin', andwhether it is,v'v

,through apmsphe.rlc depos:.tlon or oontact w1th the surf1c1al and/or’ y 5 .

‘bedrock geology of the area. ’Ihe fmxdammtal dlvx.sxon of peatlands, :
, _lrrto anbmtrogiuc (ram-fed) and mnerotrq::hlc (ground water. orlgln)' ‘

has often been studled w1th reference to pH, corﬁuctlvity, calcxum
“magneslum,‘ potass:.lnn and sodium corrtent 1n the water. (hlcmm
'magneslumand sod_unn arebyfarthemostabm':dantcatlonspresentm

the gmmd water Nut.rlents suc:h as mtrogen ardphosphorus,ere».

..prese.nt m muc:h smaller and often more llmltedamounts 'Iheseare

actJ.vely taken up by plarrts and are key elements in the fertlllty .

_status ofanecosystem Inthlsstudy thetermlnnitugnutnentmll '
"refe.r to nltrogen and phosmorus, th.le mmeral or muuc content w1ll o

' refer to major c.atlons such as’ czlcmm, magneelum ard. soditmx, _as well o o

z .
A Y

v‘asoumrlaSMaSpotasslmardum DR ‘

'Ihe oorrelatlm bet:ween peatland vegetatlon and mmeral ‘

cmtent in 1ts water has been well studled (Klvmen 1935, Witti.ng

1949, DJRletz 1949 SJOrS 1952 1959, 1961a, l961b 1963 Gorham 1956,

88 S
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Ritchie 1957; Henoch 1960; Jeglum 1971, 197__2;',vvi't': et 51‘._"19'75:'
Horton et al. 1979; 'élack et -al.. 1980; Sims et al. 1982;
Karlin & Bliss 1983), but the temminology is not consistent. The
~ poor-nch vegetat:.cn qradlerrt (D.xRie'tz 1949) in peatTands E\'efers :o
t.he low rnmber of ll'ﬂi@tora specles prcserrthphagrmdanmated

peatlands as opposedtothehlghrnmberofmdlmtorspeas fotmdm
g
dam.nated peatlands 'nus poor—rlch vegetatlon grad_'Lent

,.: brotm
reflects an mderlyn'g hydrotopographlczl and chemcal gradlent often
A 'mfered to as the anbmtrthc-mu\erotroptuc grad.lent (Sjors 1952),
| ._fran anbzogenous (rain—fed) nuneral—poor ‘conditions, to geogenous
-(gmunci water-fed) mineral—rlch comhtlom 'Ihe bog-fen concept‘
represem:s a ccmposn:e vegetatmnal cha!ucal and hydrctopographlcal ..
gradient Bogs are poorest m the rnmberofuthtorspec:.%arxi
""mbrotrophic, while fens are. rlcher in’ the mumber of mdlcator spec1es
and ndmmtrophlc. ’
| Although the water chmu.stzy per se, 1samajorfactorm
| detem;mng the type of vegetation, it is often dlfflcxllt to separate
,.:'lt fngn hydrologlc events. Sites with' smllar wate.r dzexnlstrles may'
- "su:port ‘very dlfferent plant ccnmmtus as’ ' a result of dlfferent
‘ hydmtopograpmc develognentsthatca‘xtroltheflowrateofwater and
mdirectly, ‘the amomt: of mtnents ‘and. dons ava.\.lable. ‘The use of_'. 3
; water chanlstxy as a basls for class:.flmtlon can ke ha’mpered by,”,j.'
o penodic varlatlon in water supply, and it J.S necassazy to oouple such
- studies w1th flow ratas and armal water mdqets to prodtx:e a catplete}‘-.f; o
| ":plcture (Moore 1984) " ‘ B
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Peatdlenlst:ry ontheotherhand isl%ssubject“‘to
seasamal varJ.atJ.on. The chanlcal analysis of peat (01enin 1951; Malme.r

"& Sjors 1255) has been used in s:;plementary dmiptions ‘of 1"

peatlands I‘brerecently,attenptshavebeenmadetousepeat
deemstcy to d:amcterize» peat.land typa (Zoltai &Tarnocal 1971;
* Dirschl 1972; Follett 1972; ;- Stanek&Jeglum 1977) mesestwues
have gener:ally shown mbrotxq:m.c peatstohavealower mxtrientand
1cn1c content than mlnerotr@mpeats atrendthatlsreflectedm
E ﬂlewaterd)anlstryaswell... SR “ S

| Oanparat:.vely ‘few studies have. been done on the nutrient
status ‘of peatlands (He:.kuramen 1979: Wells 1980) Nitrogen and

mﬁs;imn.\s com:ents mpeatlandwatersam@ffxmlttostuiybecause'

of their pr&sence in extranely small quantltles, ard mdlfferent

‘chenlcal forms For exanple, m.trogen ‘may be pment as ongainlc -

' m&ogen, anmoxumn, amroma, mtrate and/or mtrlte Few studles have

dm1bed the nJ.trogeq budget of peatlands (Waughman & Bellamy 1980;
Hemond 1983 Urban & Eisenremh manuscrlpt), and there are no data on

| rn,rt:rlent contaxt over ‘a broad range of peatland types Nutnent o

‘gradlents have - also been focmd to exxst in peats (HeJquramen 1979, »

- .Heumramen & Pakannen 1982) z&lthougn ‘che mt-.riem; content present

ln the peat is mt neoessanly avallable to plants uus measurement
appealstottmsewhovxew 1tas a stored poterrtlalthatmaybe
.released and explo:.bed should oondJ.tJ.ons change to favour mcreased
T'deccnposltz.m |

forested peatlands ornuskeg astheyaremostaburxiarrt Blackspruce
m.res havebeendescnbedmtheCarlbwbhmtamsofnormemA]berta

Most of the peatland st:udles‘mAlbertahavebeendoneon

-



' Horton et al‘. 1979), “and - in- oentral Alberta (Nlcholscm 1987;

E.z::ltai & Johnson 1985) 'Ihse are dom:.rated by Picea manana,

Sphagrnum .fuscIJm, - S. - magellan.lazm‘, S. ,angusta_fol.lwn' and lichens of"'

the cladina Cetrarié, "and Cladonia genera, and Have a;‘l’ow
,watér pH of 3.3-4. 1.( Same. of'vthose oanpared’ favmrabiy to the

axbmtrq:hlc bogsdscnbedbySwedlshmeamhers (see'I‘ables 2—1 and

2-2). Open non-forested peatlands have’ been less well studled.
_Non—forested poor f&s have also been dascnbedmthe&\uanmlls

(Vitt et al. 1975), and at Mariana Iakes (Nicholson 1987) 'Iheﬁe .

_are danmated by Sphagnum jensen.u., S. majus, S. angustlfollum and

Drepanocladu.s exanm.latus and have water pH of 42—58 Inthe

Rocky Mwnta.m Foothllls, non-forested minemrtro;iuc fens w:Lthan

abundance ~of Scarpldlmn scorp101des Drepanocladus revolvens,

- Campylium- stallatum ' Ztmenthypmm ' mtens CallJ.ergon tnfamwn,' :

B Catoscoplwn ' mgr:Ltum Mees.la trJ.quetra ard 63\121'_1gloch:z.n marltJ.ma

along with hlgh pH of - 6. 8-7 4 were cons1dered rich. fens (Slack et‘.

al. 1980) Indeed the abundanoe of - ?aum soozplcudes

suggests that ﬂmeymxeextxanendlfens Asmnbeseen,ﬁherelsag..

gap between poor fersardrldlfensmthepﬂrangeofa;pmxmtely
'.58-68thathasmtbeendescr1bedinAlberta

.In the Iesser Slave-Athabasca ax& there are non—forested

t

fens w1thwaterpuinthe53-71xange 'meJ.rvegetatlmlsdanmatedv'
by brown mosses of the gem:s Dzepamcladus but Drepanocladus
~ revolvens, a rld'* fen J.ndlcntor is rare. On 'the ‘strength of the '

bryophyte layer, _thse peatlands appear superflcmly dlffererm from'

poor and rlch fens These peatlands have been 1dent1f1ed as mderately
rich fers (see prev:.ou.s d)apter) |



_ ’Ihe pnmaryamof*ﬂuspaperlstoexamimthemlatimships
'of vegetahcmtodxaﬁlstryoverabroadrangeofmn-fomtedfen
types in Alberta. These peatlands jnclude previously dﬂscribed poor
fens and r1c:h fens, aswellasthennderatelyrid'x fens of theLesser
' Slave - ‘Athabasca dea, and cover a pH: range from 3.7-7.5. The
followmg aspects of. vegetatlon and dlemstry are exammed 1) the‘
dlstrlbutim of key daaracterlstlc ‘species across the different fen

: types: ..2,) the vegetatlon gradlerfts with respect to the bryoghyte and

vascular ccmponent, 3) the. dlstrlh.rtion of t:he major 1ons across the

vfen typ&s;‘ 4) thedlstrlbutlonof trogenarxiphosphomsacrossme

fen typs S) the correlatlon ) vegetatmn and chemcal o

gmd.lents 6) ' the re.latlonshlps between spring ‘and fall water :
d'xanlstry and 7) the relatlonshlps between surface and subsurface .
\ piat , . _



"B. - . STUDY

»

general locations . the Lesser Slave-Athabasca area, the Swan Hills
‘and Maniana Lakes area, ‘and the Foothills area (Flg. 3-1). ’
<Lesser81m Athabascaaraa S "

These peatlands (sites i—14) arelozztedlncexmlAlberta
in the lesser Slave Iowlands and the Eastern Alberta High- Plains
.- _YSJ.ograptnc subzones (Anon. 1969) between the elevatlons of 580 and
640 metres. For a ‘detalled dm1pt1m , qf.thJ.s-area, see previcus

kw__vM

'Ihe two. peatlarﬁs (s:Ltes 15-16) in the Swan Hllls area are R

. 'the same as - Fens I and\II of the Vitt et al (1975) study on poor

_fens -I.o@atedmce_tmralAlbexta justsouthoflsserS1aveI.ake~

the Swan Hllls Uplands cover an areaofSZOOOOhectareswhlchls S

rcused 500 “to 6001retr$abovethe51mnﬁmgpla1ntoanelevatlon:“"

of 1300tol350metras 'Iheyaremxiarlambyaserles ofTe.rtJ.a;syandﬁ' ‘

I.ate Cretacews deposn:s( (Jones 1962) -An Uppe.r 'I'ertlary depos;Lt of_{ ;

vcoarse, meonsolldated gravels oons:.stlng of quartzn:ic cobblas covers\

the bedrock m nuch of the hlgher e.levatlons. fn)esar'ea was glac1ated

by Iaurem:lde Ice in the Plelstocene and became 1oa—free abcut 12, 200 -
years ago (Preﬁt 1969) ' oL i )

| 'Ihevegetatlon ofﬂxe&oanmllsmtransz.tlonalbetweenthe
.Boreal Farest and  Rocky M reglons (Rowe 1972) 'Ihe Boreal

"”;element 1s reprwented by PJ.nus banks:.ana, P:Lcea glau@ and

‘: Ab.zesbalsamea erretheremfrequa'xtdlstmbancebyﬁlre,

¥ . T

»,‘ R . B
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Fig 3-1. Location of study area in central Alberta'. ’

0® Moderataly rich fans of the Lesser Slavn-Alhabna ares,
[ ] Poor fens of the Swan Hills and Marlana Lakes ares, and
A Rlch tens of the Foothllls

4
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only The vascular plant Vegetation gradient fram moderately rich fen -

tno extreme rich fax to poor fen reflects a mrtrlerrt gradlent

N
stphorus orgamc mtrogen(fall), and anmuum(fall) are hlghest in
moderately rlch fens, whlle nitrate, ammonium and iron in the spring
are higheﬁt 1n,@<treme rich fens (Fig. 3-28). The ordl;xatlm based on
bryophytm only, nsults in a vegétation gradlent from extreme: rlch:_
fen to moderately rlch fen to poor fen. 'Ihls bryophyte vegetatlon'
_ gradient reflect‘.s an ionic gradlerrt: (Flg., —27) Spec1flc oonductance
t.alc:.um, magnesium, - and pH are hlghest in. extreme rlch fens,:
Jnt:ennedlate in moderately rich fens, and lowest in poor fens (Flg,
3-29). To a smaller exterrt sodlum andpotassmm also fol;Lowthls”
| Waterchanlst.ryvaluesmthesprlng and:.nthefallare
sn;m.«ficantly different. Acidity, mlcmm, magnesium - and iron are
hJ.gher m the fall, | whlle phosphoms in poor fens, orgam.c nitrogen
andaxmmnnn mextr;merlch fensare 1owng mthe fall.Peat
dmu.st.ty varxables also show 51gruf1c2nt dlfferencs between surface
and subsurface ‘values. Magrmlum, sodlum, potassium, sulphur "and
phosphorus are higher in the surface peats 'Correlations exist between’

water dlenu.stry variables and peat c:heamstxy variables. Calcium,

/ magrmlum am\'sodlum are mgmf:.@ntly correlated with that in the

S

) peat as ‘are potassmm, phosphorus and sulphur in the fall water w1th

tmatmtbemb&;rface peat. ' T 'ﬁéi

. By
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* CHAPTER IV Summary of results.

The First part of this thesis characterizes the non-forested
fens of the Lesser _Slave--Athabaeca area in terms of their vegetation, |
surface water chemistry and peat chemistry. éorreiations between
vegetational  and envirormental (mainly chemical) gradients are
examined. ’Ihetypeoffenrepr%entedbyttmsefenslsmenldentlfled
by a oanparlson w1th the relevant 11terature

A summary of the vegetatlon ard envuornrental grad1 ents fourd
in thls study is presented in Flg. 4-1.- The prmary_vegetatlon
gradient is from stands damirated by Drepanocladus - vernicosts,
Meesia. ‘triquetra, Menyanthe.s trifoliata and Carex chardarrhiza
aduncus Carex  aquatilis: and Drepanocladus polycarpus. 'Ihls
vegetatlon "gradient reflects an ionic and Hutrient gradJ.ent of
1ncreasmg PH, magr_xe;slum, sodluxp, sulphur, organlc nltrogen,, and
phosphorus in the fen waters, as well as’irx:reasug magnesium, iron,
.and " phosphorus in the fen peats. Potassmm and sodJ.um, however, show a

decreasing trend along this vegetatlon gmd.lent. A seconia:y gradle.nt

fram shrub-moss vegetatlon to sedge—moss vegetation is sn.gnlflcantly »

correlated with an increase in nitrate content in the spring waters
and microtopography (an indirect measure of water level). |

. ’I'\,t'otallof m::e standgmzpsared&cr:lbedmaddltlonto
distinguished on the basis of chamct:e.rlstlc species “such as
Drepanocladus lapponicus, Sphagmm subsecundum, Andromeda polifolia,
Carex lasiocarpa, Drepanocladus sendtneri, Chameedaphne  calyculata,
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o is the same site as Nlcholsm's (1987) study.
| Eoothills area.

~7

| | 95
PJ.sz cont:orta var. latJ.folJ.a danmates ‘Ihe Cordllleran elanerrt; .

1s represented by Picea engelmam_u Ables lasmcarpa Menzzesz.a

: glabella and Rhododendron a.le.florum ‘Ihe 1ow-1ymg - areas

contain a ccmplex mosalc of peatland typs PJ.ceamamanalsthev,

‘ma:m tree specms found m tlme peatlands w1th Iarnx laricina

making - an ‘occassional - appearance (Vltt et al.»-:1975)v. 'I\l:mse
peatlands are Sphagnum danmated - ' |

The Mariana Lakes peatland (sn:e 17) is located in the Stony
Mcxmtam Upland physmgrapluc subzone (Anon. 1969), wh1d1 1s raised

-»above the sun:'ourxin_ng plaln toanelevatlon of 762 m (Hackbartharﬂ
'Nastasa 1979) 'me area is underlam by Czetaceals sandstones

sutstoms and mar:.ne shales (Ozoray 1974) 'Ihe topography is

mﬂulatnn;, and glac1al landforms are abm'xﬂant The Laurentlde Ice B

. retreated about 1.1 800 years. ago (Prest 1969) .-

[

'me vegetatlgn of ‘this area "is. also cla551f1edurxierthe
q

Mlxedmod section of Rowe’s (1972) Boreal Forest Zone, i.e. damnated

b'by Pmus bank51ana,- Pop.:.lus trenulmdes PJ.oea glauca and Abies.

balsamea 'Ihe peatland canplexmttnsstudylsdanmated\by

Sphagmzm mosses w1th | Plcea mariana on drier m1c:ros1te£ This

“The 51x peatlands (sﬁ:es 18-23) near Crmson Lake Hmton and_'

'Bdson are the same asFensI II, IV, VI, VIIarxiVIIIoftheSlack"."v
et al. (1980) study of rldx fens. liocatedmtheWeste.nm

. vHJ.gh Plains p1ys1ogra;iuc subzone (Anon. 1969), the area is m:derlam :

by Upper Cretaceous -to Paleocene .bedrock, laxgelyofﬂ)ePaskapoo

Fbrmatmncorsmtugofsarﬂstonesmtexbeddedmﬂumﬁstoneand
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shales (aoyaeu 1978). Tills, 'glaciolaaistrirxe- sediments and post-
glac1a.1 aeolian sands- make up t.he surf1c1al geology ’Ihe G:rmson Lake
area was glaciated by{auxerrtlde Ice and became ioe—free about 12,200

: years ago (Prest 1969). The Hinton 'sites were‘.gla‘&iated byOord_illeran
Ice, while the Bdson site was located betdeen at the junction of the

I.aurerrtlde and Oordllleran glacmrs, and may have been in an 1oe-free

corri (Slack et al. 1980) ysand dune ocmplemes assoc1ated with
old 1ac1a1 laf:s are also prwt hear the Crmson I_ake and
Fdsoh sites.

A1l sm study 51tes are located w1thm the Lower Footlulls
section of the Boreal Forest Reglon (Rowe 1972) 'Ihe upland forests
are dcmmated | by Pirus | contorta  var | latlfolia and Picea

'glauca, w1th occas:.onal stands of PopJ_lus trenu101des Peatlands

occupy d@p:ssmnalareasmthetopogmmy Wetpeatlanisare

dom.nated by sedges and brown mosses, andterdtobepatternedor
o

ribbed if there is. suff1c1ent surface wa’cer flow Larix 1ar1c.ma
is common on well-developed st.rmgs in thesa patterned fens Drier,:
norrpatterned Aand densely forsted peatlands or muskegs danmated by .
a -.Plosa mariana an:l Lanx‘la_rlcma are also camon in this area.

: The climate ‘in all study sites i3 boreal cold ﬁarperate With
cold wmtexs and short ~ cool sunmers (clJ.mate type VIII, Walter and
Lieth 1960 mg '3-2). ‘This cllmate type is also typical of the

"aapamre .or pattenmedpeatlarﬁzoneofEurope(Fbore&Bellamy 1974)

~ Mean monthly tenperatx.m range from —2o°c ‘to 16°¢, and ‘annual

- precipifation ranges from 485-712 mm. 0ver_60% of the precipitation | o

!

-
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Fig. 3-2. Cl.unate diagrams of o
a) the lesser Slave-Athabasca area,
b) the rich fen sites in. Foothills,

. c) the poor fensm&danmllsarea,
after Walter & Lieth (1960): uppe.r :

' line is monthly precipitation; lower
‘lire is mean monthly. temperature;

" so0lid bar is months with mean temp.
below 10°C;diagonally hatched bar
months with absolute minimm temp.
below 0°C; mean anrual temp. ard :

© Tanmual precipitation is in top- right

" .corner; rumber of frost f days is

- in'middle. Data was: obtai ~fram
_meteorological records (Ano$ 1984) .
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D1r1ng the growing ' season, ‘the poor fens1tesnearGoose".
Mom'rt:ammthe&vanmlls Uplands receive them,grmtamumtof ‘
prec1p1tat1m » (490 mm), and are fhe coolest w1th mean “monthly
, tapexab.xre- of 9°. ‘The  poor fen smes near Mariana Lake in the
Stony}b\mtamUplarxi alsoshowasmilar patternofhighsmm\er"
prec:LpJ.tatJ.on, and’ lower — summer tatperatureﬁ catpared to the
ﬂstmnﬁmg | plé.ins (Ancn.” 1984). Disoontmums permafrost may also be-
present = in thls area (Ozoray, & Lytviak 1980). By contrast, the rich -
fen -sites in the Foothills are the warmest, with mean monthly
'temp/erature of 12. 4°c, amd moderate amounts ' of prec1p1tat10n (370
. mm) durJ.ng the growmg seasaon. Thepeatlandsmthe Lesser .

Slave—Athabasca area -are also relatlvely warm with mean mont'hly |

tenpe.rature of 12°C but receive the _le_ast summer preclpltatlon ( 340

.

8ite Iocations; | |

Sites ‘1-14 : stands 1-60, Lesser Slave-Athabasca area peatlands see
prev:.ous c'hapte.r for details.

site 15 : stands 61-64 and 74-75; 54° 457 N, 115° 52/ W, 1325 m;
_.vaast of Swan Hills towns1te 23kmeastofGooseMounta1n Lookout ; a
narrw, Sphagnum danmated patterned fen with a dramage d1v1de
'at a large cerrtral pool. .

S.lte 16 : stands 65-73; 54° 45’ N, 115° 51’ W, “1300“m-: west of
Swan. * 31115'. todnsl'tZE, 23 km east of Goose Mountain - Lookout; | a |
Sphagrum dam.nated . patterned fen, with Picea mariana on
Site 17 : stands 76-80; 55° 547 N, 112° 04/ W, 750 m; 100 km SW of
Fort McMuray; a patterned fen with Sphagmm dominated flarks and



- site 18 : stands 81-82; 529 56' N, 115° 01 w 1960 m; off Crimson
Lake - road, ?2 kmmrthoway 11; apoorly-develcpedpatbenmed fen. mj
‘ ‘adepressimalareamtm.n&;andd:mccuplex.:” . | |
site 19 : stands 83-85; 52° 27/ N, 115° 01 W, 960 m; off Crimsom
LakeRoad 56 kmmrthowayll,apattexnedfenmadepressmnal'
* area 1with:.n ~a sand . dune caxplex, w1th Lanx laricina on
well-developed strings. ~ © |

site 20 : stands 86-89; 52° 247 N, 115° 01’ W, 975 m; off Crimson
Lake Road, 14hnsouthoway11. o )

site 21 : stands 90-93; 53° 23/ N, 117° 34/ W, 1095 m; ‘off Hwy 40,

16km su.rthof}Mylsneaertm anon—patternedfenmasmalL
morainal depressmn. ‘ “ .

site 22 : stands 9f-95; 53° 207 N, 117° 30" W, 1100 m; off Hwy 40,
122)unscuﬂ10fl—My16nearHJ.rrtm apatternedfenmargmaltoa
_small lake in.a morainal depressu:n N

| site 23 : stands 96-100; 53° 30 N, 116° 37 w /945 m; Off Hwy 47,
9:3 }msarthof}hrylsnearEdsm apatte;medfenmargmaltoasnall

~ lake in a moralnal deprassmn.



c. METHODS.

sitaselectiona o ,

,"Iwenty—three peatlands oorrtalm.ng cne hm’x:lred standswem ,
selected for ﬂus study. 'meywexeanopen, non-fomted (lessthan“v
10% tree cover), m.me.rotmphlc fens Smcethemamthrustofthls_
study mtocmpaxethedlffererrtfentypesonthebasmof
vegetatmn, surface water d'xemstry and peat chemistry, a restrlction‘

- to open non—fomted sn:es was madetoreduceanyvarlatlondueto

, shade or other canplex mte.ractlons in a canop:.ed 51tuat10n. o

The fmrteen sn.ta m the Lesser Slave-Aﬂmbasca area were
‘selected in May 1984 usmg the following crlteria : pH of water
5.5-7.0; absence Scorpldlwn : s_carp101des< “and Drepanocladus
revolvens; ot 'Sphagmm dominated; with rich fen and - poor feﬁ'
irﬁicatof‘" spécis - (Table 2-1) . absent or negligmle. These fens were
1dem:1f1ed as moderately rich fers (see prevmus chapter). The
o raram:ng sites were selected from prevmus studies listed below, a'ndv
_ sampled for t‘helr water and peat chemistry, while their vegetatlon
data was obtaJ.ned frq/xn the-authozs. ‘Ihe 51x sita (20 °tarxis)
reprasentmg r1d1 fens m the Foothllls area were chosen from the _

| /
Slack et al.’ (1980/ study on the basis of aooessmlllty, and

repmentnud’u\‘_oftlmrarx;eofvarlatlm foundmthat sb.xiy'
Similarly, two 51tes (15 stands) repmentlngpoorfens mtheSwan ,
‘HJ.lls area - were chosen fran the Vitt et a.l. (1975) studyalong
w:Lth another poor fen 31te (5 stands) at Ma.rlanaflak.& frunthe |
Nlc:holsm (1987) ,‘ study These poor fens were dlstmguls.hed by
smagnum dominated vegetation. |

~
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VOgota/B]ion ‘sampling. | ‘

e vegetation of the fourteen ILesser Slave-Athabasca
peatland s:.t& was. sampled in June—August 1984. A rstncted randam
~sanp1ing tequue (Daubernnlre 1968) was used. 'Ihreetotenstands
were sanpled at eachsn:e dependugmthecmplmtyardmmberof,
, visually distmct calm.m.ltles in the peatland In patterned peatlands

'-strings andflarksweresanpledseparately Ineachstand abasellne_‘

| _was  laid_ out (mediaily along  the lcngax.ls of - flarks mpatt:emed'{'
»‘_‘peatlands) At randcm J.m:exvals alcng the basellne, a 25x25cm quadrat |
‘pr subplct was- agam randanly placed w1thm 5 metres perpend.lmlar to .
 the basenne,,manmdjsumbedpatd:ofvegetauon. Ammmmoften“
quadrats ‘were saxrpled per stand Addltlonal quadrats were sampled
‘urrtil no new’ spec1es were ermmtered. Each quadrat was-asmgneda-
mcrcbopograptuc categcry (wet ‘hollow, soft wet-moist carpet, firm .'
mcist lawn or hJ.ghdryl'nmmock), ande.rectmeasureofwaterlevel.
Additioml quadrats were also added urrt:ll a repmentatlve ratio of
hollwtohtmmocksurplotsmsobtamed Amx;haver:ageofthe
subplot categones was a551gned ‘to the stand. Vegetatlcn data was -
taken in the form of percent canopy - cover (Daubernnn:e 1959).
sanpling metmdwassmllartotlaatusedmt‘hepoorfenstudms(vmt
ot al 1975, Nicholson 1987) and the nch fen stud.ms (Slack et"
al. 1981). Vomx:l'xer specmens were collected -amd depos1ted1nthe
Um.versity of A]berta Herbariim. Nanenclature follows Moss (1983) for
vasmlo.r plants Ireland (1982) and Nyholm (1954-1969) for mosses,
. Stotler and Cramhll-Stctler (1977) for hepatics, and Hale and
Culberson (1970) for lldle.rs -
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Samples of . fen water fmn natural pools, surface water table
or water seepJ.ng irrt:odu;uxtholeswerecollecbed Allstarﬂs in the
I.asser.Slave—-At’habasm_ area, the rich fens of theRockyMamtain
FOOthlllS, amd ﬁhepoor'fersofthe&\vanﬂillsamuarianalakesm'
sampled on Mayl18-21, 1985 durmg a period of warm, dry weather. Stri.ng
. stands were not 'samp'led. . Speclflc corxiuctanoe (adjusted to 25°C and
}corrected for [H+] followu)g SJors (1952) and pH were also measured
in the fleld at ﬂustnne The samplcswerestored at 4°c filtered‘-
thmx;h a Whatman 42 fllter acidified Wlth 1 pa.rt 4N HCl to 24 parts ’
' sample, - &nd analyzed formtloncontem: (cé Mg, Na, K, P, S, Fe) on
'an J:)dllctlvely coupled argon plasma spectrm\eter at” theNorthern .
Fothentre Fdnonton Alberta

K

L 'Ihree other water samples taken for detenmnatlon of nltrogen
‘content were analyzed w1th.1n48hdm~sate1thertheldmmology13bor
the Meanook Field station of the Department of Zoology, Umvers1ty of
Alberta All lab analyses were done on trlpllcate subsanpl&, which .
~ were’ then averaged. Orgamc n:Ltrogen plus ammonium was analyzed usmg _
,the tortal K‘Jeldahl mtrogen method (D’Ella 1976) Nltrate com:ent was -
_vobta.med usmg the cadmum reductlm met'hod (Strickland & mrsons
1968) after flltratlon of the fleld sanple' thrax;h a 0.45 millipore
fllter Annmumn oorrterrt: was obtalned using the phenolhypochlorlte
method (Weatherbum 1967) _ ‘ »

" Peat samp1es were collected in fall (septaxbe:s-s) 1934 In
each sta;d,.g:sanples we:re “collected fran the aeroblc surface portion
i(O—S cm), arxifrantheanaeroblc subsurface portlon (30-35 an) 'I‘otal

mlciixn, mgrmlum, sodium, potassmm, sulptmr iron’ and phosphoms.
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were analyzed by dry ash.ux; 0.30 gn of ground sanple at 490°C
: fo\lowed by digestion with- 1.5 N HCl ard con:entrated HNO;. The
sanples were then filtered and diluted to 25ml with double dlstn.lled

water, and analyzed for ion ccntent on the 1nduct1vely coupled argon
plasma spect.rcmeter .

All stands were c1a551f1ed ‘and Qrch.nated cnthebas1s of

o their vegetatlcn. 'IWINSPAN, a tm—way g.ndlcntor specms analysrs (HJ.ll L

1979, program czp-41 in Oomell Ecology Prograns Serles), was used for
the | classification. ’nus is a polythetlc, sequentJ.al d1v151ve, '
-hJ.e.rarduczl m—overlappmg cla551f1czt10n method based -on rec1procal
averaging. The ' resulting natrix - is analogmstothatobtamedbyaf
Bram-manquet (1932) tabular class:LfJ.catJ.m, where stand groups and
v_species gn:ups arerecogruzed ‘mestandsareordanatedbyrecn.pmcal_
averaglrx; the ordination is then Spllt on basis of "J.nd.untor"

. .species to produoe dldwtana.ls stand groups ‘Ih&se "indicator" spec:.es
. refer to the most hlghly prefe.rentlal specms w1t.hln aparticular-

dich%auy but are not nec&ssarlly restrlctedtothat
this st!.xiy indlcntor ‘species will refer to thepref ial species
usedbyIWINSPANtodlstumgulshthestandngpsChaxacterlstlc
specms ‘will generally refer .to specms that typlfy a certam
veqetatlm type. The 'IWDISPAN program was run uSJng ~the default
' option_s, with the ion of thepse.xiospecmsartlevels, th.ch‘
mosm 20, 40, 60and80.v A ,

_ DEdeANA,”a de‘tz'enied cermspcnienceana.lys:.s (H.Lll&Ga\.ld'l»
 198(‘), cmwo in Cornell Ecology Prograns Serles) was used for the



ordlnatmn Based on reciprocal avexaging, put without the aeeéciated
ardu.rg and ormogmlallty problens, art1f1cia1 scores are calculated '
for each stand These can thenbeplottedalongvarims axes, such |

that  stands w1th smﬂarvegetatlmappearclosetogether andthose‘
with dlssz.m.lar vegetatmn appear far apart: Speamansr.ankorder
.correlatlon was then used to correlate the DECDRANA (DCA) stand scores

(based solely on the vegetata.on) to the d‘lemlstxy varlable.s. Other‘ |
'statlstlcal tests mclude the fonowmg the Mann—Whitmey two-sample |
ftest together suth the Bonférroni 1nequa11ty (Hays 1981) to test. for'
) su;m.flmnt dlfferenoes in the’ d'lexustxy values between the three
.possz.ble paJ.rlrx;s of fen types theWJ.lcoxnn matched pair rank sum -
test .and the medlan (s:.gn) test to test for 51gmf1.cant dlfferences | ‘
| vbetween sprmg and fall waterd‘ma.stryvalues, andbetween surface

uand subsurface peat dmstzy values, and the least squares method of'
sunple linear regressmn bo dacrlbe the relationship between two
highly correlated daemstzy vanables. All statlstical teets we.ré
perfonned usmg a MIDAS package (Fox & Gulre 1976) .

L I
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D, mesums,  \_
1. VEGETATION.

The poor fers of the Swan HJ.lls (Vltt etal. 1975) and

_Marlana' Lakes (Nldxolsm 1987) _were botlmSphagmm daminated.

- Sphagrnum jensenii, S. angusti_foliﬁm, S majus and Drepanocladus A

‘emnmlawsweresaneofthenamspecmsdastmbed'meextmnf

rlch fens of the Rocky McxmtaJnFoothllls (Slack et al. 1980) were
danmated by brown mosses, with Scorp.uhwn scarplo_ldes ard

Lzrepanocladus revolvens as - the mam J.nd.lcator specms. The.

~ vegetatlon of ﬂ'ne I.asser Slave-Athabasca fens is d&scmbed in detail
mdaaptérz.'m&sefensaredannmatedbybrownmoss&suchas

m'epanacladus verrua:sus, D.. aduncus, D. mlyczrpus and

'Brachythec.zwn nu_ldeamzm and 'carices such as Carex laSJ.ocarpa'

and Carex aquatllls.-

4

o

‘ ,'mo-way indicator species analysis ('NDBPAN)

The 'IWINSPAN class:.flcatlon of the -100 stands is shown in

Fig. 3-3, along with the uxilcatoruspecms - separating -the stand ‘

' gr.u:ps 'Ihe separation of the. moderately rlchfenstandsmstand
gmxps 1 & 2 fxmex&uner1d1fenstardsmstarﬂgru1ps3&4arxi

poor fen stands mstandgrulpss&Glsclear Asmmaryofspeca.eﬁ
Y

ocamwimmﬂieme;gorstardgmlpsardspec‘iesgmzpsas
.delimlted by'IWINSPANJ.sslmanlg. 3-4. Acmplete list of specmﬁ

'and staxﬂs within each group is glvm mApperrth-l Slxstand g

'gmxpsarxielghtspecmsgmxpsarereoogxuzed.

LY

S\

A
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STAND GROUPS
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Fig. 3-4.- TWINSPAN stand groups showing species oécurences.

’ (Analysis based on all species.) \
The nurber of species in each species group, a . the number of stands:in each
stand group is underscored. Upper number in taZe'is the nuiber of spécies
occuring in the de\dual ;stand groups. Number ‘in parentheses is the number )
of - specles occurences in the stand group. Lower nimber is the' number of
. species occurences adjusted to equal block size (after Lausi & Nimis 1985)
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, 'Ihe dlstrlbutlcm ofthespecisgrcupsacmssthes:xstardgmxpsm_"
slwwanlg 3-5.

‘The wwmmml&z are
c‘haracter:.ze:l by specms of gra.xpB, &spemally Fbtent.l.lla'
palustrls Carex dlandra "i" MaMm palustre Bryum’
| pseudotnquemm s Sphagmm warnstorfii and - Salix pedwallarls |
Erlopnnm polystach.mn, Carex temu_flora, Epllobwm palustrls and
.- Galium lahradorlam are.. /éequently camhon w1th low abundanoes The
: datu.nant ' nryophyte .1s . either an_epamcladus vernicosus O‘r_“‘

Stand grvqp & is further dmaracbe.nzed by specles group A SR

FBrachythec.lwn m.lldeam.zm Dre;.nnocladus adzmcus and Drepanocladus’
: polymrpus are the dcan.nant bryophytes Ca.llJ.ergon glganteum
. __Amblystegmm se.rper's, Plaglam:.um- elllpt_lcum | and e Caltha

_palustns are also common in. lower analrrts mwettermlcroslt@‘

Hlmmock spec1&s 1nclude Mer.ca gale, -Rumex ooc1dentalls, Stellarla"

longlfolia, Carex d.lspema Carex praegraculs, Hypzum pratanse

:Helod.lum blandowii, . Rubus arr:t.lcus and Sa.l.lx candlda. W1despreadj.v o

spec:.es such as. Carex aquatJ_lJ.s, Betula pumla, ’.Tbmenthypmm

niténs andSnu_lac:ma trifolia are alsopr&sent here o S

| Standgzwpzdlffersfmnstarﬁgmxplmmehonowf
specms of specms group B. m'epanocladus vemlcosus and ~Carex
laSJ.ocarpa are the preferentlal spec1&s here, with Drepanocladus"f
sendtnen and Drepanocladus lapparucus abtm:lant m same  of the'
stands.  In addltlm, Co:ycoccusf mJ.c:rocazp.zs —and Andrtmedav
| polJ.fo].J.a of specms ‘group C are also frequent W1despread species



A. MODERATELY RICH FEN SPECIES.

" Myrica gale, Petasites sagittatus, Rumex occidentalis, Stellaria
longifotia, Carex disperma, C. -raegfacilis, Anblysteglun serpens,
grachythecium mildeanum, Calliergonella cuspidata, Orepanocladus

- aduncus, D. polycarpus, Hypnum pratense, Plagiomnium-ellipticum,
Caltha patustris, Helodium blandowii, Rubus arcticus, Salix candida
Epilobium palustrls, Gatium labrudorvcun Calliergon giganteum,

, MODERATELY RICH FEN SPECIES.
Potentills patustris, Carex diandra, Eriophorum polystach:on
Brachytheciun turgidum, B. erythrorhlzon, Drepanocladus lapponicus,
Drepanccisdus sendtneri, Carex tenuiflora, Sphagnum squarrosum,
Aulacomnium palustre, Bryum pseudotriguetrum, Sphagnum warnstorfii,
Salix pediceltaris, Carex lasiocarpa, Drepanocladus vernicosus.

: MIDESPREAD HUMMOCK SPECIES.
s Oxycoccus micrococcus, Andromeda polifolia,
* Carex aquatilis, Calamagrostis canadensis,
[4 Pleurozium schreberi, Pohlis nutans,
) Polytrichum strictum, Scheuchzeria palustns
3 Carex rostrata. ,

(2]
.

_/
C D. POOR FEN HUMMOCK SPECIES.

Kalmia polifolia, Rubus chamaemorus, -Maisnthesmum canadensvs Carex

1. psuciflors, Sphagnum sngustifoilium, S, fallax, S. magel Lanicum,
S. fuscum, S. subsecundum, Tomenthypnum falcnfoliun Pices manano,
£ Betula glandulosa, Ledum groenlandlcun Vaccinium vitis- idaea,’

Dicranum undulatun.

K3 .
E. EXTREME RICH FEN SPECIES. . K\
. Drosera anglica, Equisetum variegatum, Parnassla palustri

Tofieldia gtunnosa Carex capillaris, Muhlenbergia glomearta,

G - Scirpus caespttosus, S. ‘hudsonianus, Calliergon trifarium,
] Campylium stellatum, Drepanccladus revolvens, Aneura pinguis,
R Scorpidium scorploldes Carex lntenor.

"0 F..RICH FEN SPECIES.

‘Spiranthes rmnzofham Trnglochm maritima,

u "Larix laricina, Betula pumils, Drosers rotmdlfol‘a
© Tomenthypnum nitens, Utricularia intermedia,
P .. Carex chordorrhiza, Meesia triquetra,

Chmcdaphm calyculnta Equisetum fluviatile.

(2]
.

WIDESPREAD HINEROTROPHIC SPECIES

Menyanthes trifoliata, . .
Carex limosas, - ) . .
Calliergon stramineum, '
smilacina trifolia.

H. POOR FEN SPECIES.
Drepanoctadus exannulatus,
-Sphagnum jensenii,
Eripphorum chamissonis, ‘ : g
Juncus stygius. '

Fig. 3-5.} frequency distri-mtion_of TulNSPANAqucics groups “across
+ the stapd groups. (B species of very low frequency gmitted)_.

A

Freq. (%)
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Stand Groups
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"such 'as Larix lariciha, Betula pumila a.r:d Ibtnanthypm nitens
'cn mmmocks and Triglochin - narltlma UtrJ.cularla intam:acha, Carex
3 ctnrdarrtuza Mee51a triquetra and Bguisetum fluvigt;le, Carex
limosa and .Menyanthes trifoliata in hollows are also common.

The m _r_;gg fens Qf the Foothills are grouped invstand -
. groups 3 & 4.”'meyaredlarac':terizedby'speciesofspe¢iesgzu1bE'
e$p_ecially m'epanocladus revolvens, Cample.um stellatum and
‘ Ibfieldia glut.mosa W1despread specms such asN Andromeda
| polJ.foJ.J.a Ca.rex lJ.mosa and . Menyanthes trlfollata are also

Standgroup3 mc:luietheflarkstands andarefurther'
characterlzed by addltlonal group E Sp&l% such as Scorp.ldium

md&spread specms mclude Carex las.locarpa Trlgloch.m marltlma,

Utricularia Jntennedla Carex chordonhlza and Mee31a< tnquetra. .

Stand group 4 includes the drler string stands and'am‘

characterized by - the widespread thm:x:k spec1es such as ’La.rJ.x

larJ.c.um,_ Betu_la pumila, flmrenthymum nitens, Plcea mariana .and ,

" The v;pg;'f_e_nsofthestganﬂillsaxﬁMarianalaJm‘amgmlped

.in stand groups 5 & 6. Thesest:anis are Sphagnum dominated.
Carex limosa and Menyanthes trifoliata, are common. |

Stand. group 5 includes the stands from Mariana Lakes; as well .

as string stands from the Swan Hills fens. They are characterized by
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hmeoc;c spe01es of specm group D. ’Ihesemclude Ralmia polifolia,'
Carex pauciflora, lsphnagnum 'a'r_zgustifolimn,' S. fall‘ax,v S. fuscum, s.
- magellanicum, | Tanenthypmm S ¢ iféliwn, P.icea mnana, Betula
. glandulosa,  Ledum groenlandicun and Vaccuuum Vltls—ldaea The
Qidespread nuarmock spec1es, arycocaz.smlczocarpzsarﬂArﬁzmzeda
. polifolia, are also comon alang with Aulaconniun palustre.
Stand group 6 includes t'he wet flark starxisof‘l‘heSwan
‘Hills. Sphagnum ‘Jensem_l and Drepamaladus exanmulatus - of
spec:Ls . group H are thedcxnmantspems.(:arexlinbsaarﬁa
'Menyanthes trifoliata are also abundant. These stands have low
- species richness (<10). ' | o,
: 'Ihe TWINSPAN cla551f1cat10n of the 100 stands based on
bryophyts only, is shown 1n Flg. 3-6, along w1ﬂ1themdlcator ;
specms separating thestanigroups As:.st'necasewa.ththeanalysm
based an all spec:.w, the distinct sepaxatldn of the moderatel r'1~::l'1
fens (stand gmups3&4) from extreme rich fens (stand groups 1 & 2)
and poor fens (éta’nd groups) 5 & 6 1s Clear. Extreme rlch fen stands
82 - and 86 are classified together with the moderately rich fen stands,
suggesting affinities between these two fen types. | |

D.trcndndcorrespondnnooamlys:.s (DcA) .

- The D:Aorduxatlcnbasedmallspecmslsshownml?lg 3-7.
mly the fJ.rst twoamwhldmaccamtforthelargstammtsofall
'mevarlatlmareplotted
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String stands fram the noderatelyr1d1 fens (6, 8, 11 22,
25, 27, 29, 37) and the extreme rich fens (82, 84, 8s, 93 97) appear*
to cluster together. The Marlana Lake stands . arevexysmllarm
catposlt_lon to’ thes\van Hill string stands, primarily due to the _'
" Gominance ‘o,fv‘SyJagmm'angust..ifoliwn.. String stands are less
~-variable and cannot be usedtodlstmgulshbetweenfentyp@ smce.l
they arennre‘ranoved franthemfluence ofgroundwater intting the‘
strnng stands tﬂmevegetatlcn gradlent alongthemam axis of
variation is frannnderately rich fentoextremerlch fentopoor fen.
An ordination of the s‘b’andsminusthelestrux;standsresultsma
‘-‘"smz_larpat't:e.mmg ofstandsasthatshowanlg 3-7.

The major stam}\grcups obtamed by the 'IWINSPAN“

o 'clasmfl&atlon can -also be used to partltlon the ch. ordination space

(Fig. —8) . 'Ihe ordJ.natlon shows the relatlonshlp between. mode.rately :
rlch fens J.nstandgroupsl&z extremerldl fensmstandngps3&4 '
and poor fens in stand groups 5&6. The ’IWINSPAN» class:.flcatlon of the"
100 stands into standgrwpsanifentypasappeaxstobesmm with
: llttle cverlap. Moderately rich fen stands appear to be more closely
‘relatedtoextranerlchfenstandsthantopoorfenstards |

A DA ordmatlon of the standsbasedonlycnthevascular '

species was also done. ‘mersultsweresmllartothatobtamedfor@

~ the ordination based on all species. The vegetation grach.em: along the
main axis (eigeﬁv'alwo”644) was - also fran moderately rJ.c:h fens to
extrane rlchfenstopoorfers Thus, thevegetatlongradlentbasedm
the overall vegetatlon is primarily a vascular plant gradient.
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Poor fens .

Fig. 3-8. DCA ordination based on ail spacies, with TWINSPAN stand groups superimposed.
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| DCA based cn brycphytes cnly. N |
The DCA ordination of the: 100 standsbased solely on the

bryophytes - is shown in Fig. 3-9. Unlike the DCA analysis baséd an ali
species, the vegetatmn gradient along the main axis of variation is
| from extreme rich fens to moderately rich fens to poor fens. This
infers that different envirormental factors underlie the' br.y@yte
cmpcnentasopposedbothevascnlarcanponentofthevegetatlon. :

» 'Ihe 'IWINSPAN stand groupsbasedonbryq:hytesmlyarealso
used‘ to partltlon the DCA ordination space (Fig. -10) Ebttreme rich
‘fens in stand grcups 1&2 mode.rately r1ch fens in st:andgroups 384,
and poor fens in stand groups 5&6 can be separated with llttle
» cverlap. (Ebctreme rich fen stands 82 & 87 are class1f1ed together with
themodemtelynch fensofstandgmup4 )

The distr'ihxtion‘ot characteristic species.
| 'D'xespatlaldlstrlhrtlmofthestandsasshownbytrm_
orchnatlcm, also reflects the dlstrlbutlon of various characterlstlc
spec1es w1thm these s’cands The distributions of. the more Jmportant
. -dlamcbe.nstlc species that separate the fen. types are shown in F1gs
3-11 to 3-16. ' | .

Carex diandra, Potentilla palustris, salix ipedicellaris,
aduncus and D_; polycarpus are preval‘eni: in the nbdéfately rich
SCJ.rpzs czespltosus, ' Sc.‘Lrpus hudscmanus, ibfieldia glui:ino"sa,
M.zhlenbe.:gia ‘ glcmerata, Scorpldmm scaer.oJ.des, | Drepanocladus
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f"‘

Extreme
richfens =

Fig. 3-10. DCA ordination based on bry'ophy'ug, with TWINSPAN stand groups superimposed.
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Q) . |
, 5 4 Sclrpus spp ‘ - 8 Scorpidium scorploldes
Nasl O Carex dlandra O Brachytheclum mildeanum
o e O Carex paucifiora O Sphagnum Jensenil .
p ) ¢
:" Q. * *
o°- < g.‘ . M |

-0 @m

‘0 Potentlila patustris
4 Tofleldia glutinosa

4  Drepanociadus revolivens
O _Drepanociadus vernicosus
. O Drepanociadus exarinulatus

Cee
Qg)o Cég ' | L. i
e
e

r

N
° ‘oo O . . o
%O : - . o, ‘
’ o by «% I. .
: a a N .
= %0‘9 3 2 L ag
- 89z % .
.
A A,
: : Q' -Kalmia potifolia " a Calllergon trifarium ,
o% O Sallx pediceltaris . O Drepanocladus aduncus |
3 : ‘0 Sphagnum angustifollum -

£

Ly )
. g@" o %{j T
) A..-‘ . . -

Figs. 3-11 to 3-16. Distribution of characteristic ipoclés relative to the-DCA stand ordination based
on all specles (Figs. 3-11 to0 3-13) and based on bryophytos only (Figs. 3-14 to 3-16). Covar classes:
2°0.0-2%, Ao »>2-5%, A0O »5-10%, AQO>10-20%, AT >20-40%, &O[]»w-so%,

| O] »60-80%.

rich fan species, N

. moderately rich fen species, .

‘. poor fen specles.

o
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are dlStJ.I!;LIJ.She:l by Carex ' paucifldra, Kalmia polifol.i’&, Sphagnum
~ jénsem’.i, panocladus exannu_latus and Sphagmum angustifolium. ‘

Comon - rich fe.n specms that are also fcx.md in mademtely
rich fens mclude Eryum pseudotrlquetrum Meesia triquetra,
Clbmenthypmm ,nJ.te.ns‘, Campylium stellatlnn"arﬁ Triglochm maritima
'(Figs. - 317 ’to —22) Car'ex 1a510carp3 also shows a s:LmJ.lar
distrilution, although other authgrs (Ruhijarvi 1960, Eurola 1962) |
havealsofamtmnmpoorfens - |

The node.rai;ely rlch fens . have the hlgi\&st species rlchness of
,ﬂxe three fentypa (F:Lg. 3—23) 'Im.smaybeduetothe fact that, in
addltlcn to having thelr' own characteristic épeciés, ’they also have
sane of the r1ch fen specms mentloned abaove, aswell as poor fen
species such as Emophorum chamm.som.s

A ammary of the distribution of 1mport:ant: c:haracterlstlc and
dcxn.marrt specmﬁacmssthethreefentyp&sn.sshdwnm’l‘able3 1. The
sequence ' of stand groups shown follow the tradlthnal poor to rlc_ﬁ fen

vegetaticm gradlent of m'Rietz (1949). As can besee.n each fen type
| has its owncharacterlstlcspecmsthatarerarely fmrximtheother-
two types. In addition, - the moderately rich fens also share more
- specles in - common W1th rich fens (eg- Andrm;eda polJ.folla, Salix
ped.loellams, - larix léricin.a, Carex lasiécérpa, Betula pwm_'la,
’Rz'iglochin mantima | Bryum psazdotriéuetrwn,_ Meesia triquetra,
CampyLium stellatum) than - w1th poor fens  ( o;bonzm chamissonis,
Scheuchzeria palustris). | |
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Bryum pseudotriquetrum ‘ ~ Meesia triquetra
. o8 L .. . . Q o, :- : .
60:%30 " S
) L R - @ \\ ) _
) ! o
Tomenthypnum nitens ) Campylium steliatum

00 99
e o .
° XA (@) K <
° . 0,_ . o
D" 2oy - & o5
080 o A
¢§ 8800 9
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‘Figs. 3-17 to 3-22. Distribution of ch:ilractdrlstsc specles common to both extrema rich fens and

moderately rich fens, relative to DCA stand ordination based on bryophytes (Figs. 3-17 to 3-20)

and based on all specles (Figs. 3-21 & 3-22). Cover classes are s 0-2%, O >2-5%, O >5-10%,
O »1020%, (O >2040%, () >4060%, (O) >60-80%.



122

Poor ten strlrigs
“O 6 & Marlana Lakes

»°
: B " e o
< ¥ Extremerich fens o _
o D O O  \ . Poorfen flarks
L { o |
Moderately
rich.fens
o~
_— —
-Axis 1

Fig. 3-23. Specles richness superimposed onto the DCA stand ordination.

0 1-10, O11-20, () 21-30, 031-40, O 41-50.
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Table 3-1a. Distribution of common \}ascdtar species along the .

poor-rich vegetation gradient. .

POOR FENS | MODERATELY| "EXTREME |
. '— | RICH_FENS | RICH FENS |
1 _H_GlcC 8 A}O-E F|

FEN TYPE

STAND SUBGROUP

. o b |-
Carex limoss , A_.J;~ ,f-’—ﬂl
Menyanthes trifoliata —t |
Eriophorum chamissonis P I } |

Carex aquatilis
Schechzeria palustris

]
|
]
|
I
|
|
|
!

Carex pauciflora | al [ P
"~ Kalmia polifolia [ | o o
~ Ledum groe?_nlandicun | | N |

Picea mariana | —1 e v |

setula glandulosa N o~ e
" Andromeda pt}(l'tfo(iar | . /\“/\_AMI

salix pedicellsris | IP—\J_ |

Larix laricina b !t [

" Rubus arcticus | '_v__L___,__—sllb_ ) I
Carex rostrata | R |
Carex. tenuis ..~ = .7 ' - - | |
Carexfdiandray" R [P} b
Eriophorunpolys;_achi’on | | l
‘Caltha palustris | I P .

_ Carex praegracilis i | g | |

_ Carex “disperma ! | ” | -
Rumex occidentalis | | |
_Stellaris lonchophylla | [ I
Epitobium palustre [ . I_ﬁ_l__ |-
Galium labradoricum | oo 1
Potentilla palustris ] Jem——} -

_ Carex lasiocarpa | 4 | ————\ ]|
Betula pumila |  P—— |
Triglochin maritima | | : | ~.|
Pett.asnes sagittata } ._’.I. |
Myrica gale . | ] : |

“Tofieldia glutinosa | ==
Muhlenbergia glomerata’ | bt FER
Scirpus caespitosus | s ' e |
Scirpus hudsonianus i N

[ | |
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Table 3-1b. Distribution of common bryophyte species along the
poor rich vege(ntlon gradlent

'Tomenthyprm nltcns ‘

“Brachythecium turgidum

. Amblystegium’ serpens

" Hypoum pratense

‘Meesia triquetra
- Campylium stellatum

FEN TYPE _ | POOR FENS rsus | MODERATELY| "EXTREME
. R | RICH FENS | RICH FENS
STAND SUBGROUP , ]t H G|]F E DlC B A

: Il I I
Drepamc,lad:s exannutatus |& N
Sphagnum jensenii |\ |
Calliergon stramineum  |_____ |
Sphagnum fallax | |
Sphagnum angustifol fum »
Sphagnum magel lanicum
Sphagnum fuscum
Tomenthyprum falfifolium.
Sphagnum subsecundum
Orepanocladus lappomcus
Sphagnua uamstorfn
Aulacarmun palustre:

Drepanocladus vermcosus
Sphagnum squarrosum’ ‘
Drepanocladus sendtneri

Calliergonella cuspidata
Helo_dlun blandowii

Drepanocladus aduncus
Drepanocladus polycarpus
Braéhytheciun mi Ideanun.
Bryun pseudotrlquetrun

Calliergon giganteum
Calliergor_\ trifarium
Drepanocladus . revolvens
Scorpidium scorpicides

| I L |

e
|
I
|
|
I
5
a |
|
]
|
[
ythecium l
Plagiomium ellipticun | 1 !
| [
| |
B !
e !
I |
[ SRy |
[ !
| [
] |
{ |
] !
1. i
I .
|

Vertical scale [ represents cover classes 1-7 calculated.
from average.class value within group. )

(%<1 £2%<2<5%<3 < 10X < £20%<5 40X <6<60%<7<BOX) .

~

|
I
I
!
I
I
|
I
I
|
I
|
l
I
|
!
|
!
I
I
de
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Descripti\}e statlstlcs for 21 chemical variables across the

three fen types are g:Lven in -Table 3-2 Meanpi{valusaneglven.

L4

"’Suxoe the - pH scale is logarlthmlc, arlthmetlc averaglng is . »

qv.mtlonable. It is more oorrect to use H™ concentratlons mstead..
| 'Ihe problem w1th using vH concentratlon, howeve.r, lies in the 1arge
standaxd dEVlddQnS result.mg frun ‘the antilog oonvers:.on. 'Ihus, mean
pH valueﬁ that are s:.gruflcantly ‘different between the three fen’ “
| types{ may not necessar_;ly have s1gm.f1<znt1y dlfferent H'
concentrations. Jeglum (11'971') pOJ.nted out that biological data
frequently show better normal dlstrlbutlonal patterns when plotted in
terms of logarlthmlc functions of measurements of fertlllty status
rather than directly in terms of absolute values. So, .arlth‘metlc
treatments of pH may be justified in terms of the biological response.

| Water d‘xemlstzy results show pH, spec1f1c conductame
calcmm and magnesium corrtent in the fen waters to be 51gnlf1mntly
dlffe.rent - among the three fen types (Table 3=2a). All.are lo«mt in
poor fens, intermediate in the moderately rich fens, and hJ.ghestJ.n
. extnane nd'x fens In addltmn, the nnderately ridﬁ fens have the
) hlghest o |
the fen pea' calc1mnandmagrmnnncorrtentsarealsolmt1npoor

ic’ mtrogen and annnmmncontentmthefallwater In

fers,’ iate in. nnderately rich fens, andhlghest in extreme

rlc:h fens (‘I‘able 3-2b)

QQMEM the majorcarpmehtofthetotalxjeldahl
mtrogen (TKN) analees the most ab.n'ﬁant ‘form of mtrogen found
in t‘.he peatla:r]sofmlssttxiy 'meorgamcmtrogenlshlgrwrmthe

4
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PR

Mean Values (standard deviations)
- Variables  POOR_FENS . RICH FENS .. RICH FENS
pH  spring s 4.50 (0.35) 6.70 (0.37) 7.34 (0.13)
fall f 4.82 (0.54) 6.18 (0.41) | . 7.11 (0.23)
Con (uS/cm) s 27.9 (35.3) 67.5 (53.7) 209. (52.9)
1 £ 14.7 (13.8) . 69.8 (47.5), 214. (57.1)
Ca (mg/l) s 1.40 (0.50) ©19.5 (20.5) - 56.5 (22.6)
o £ 1.60. (1.40) 22.1 (20.3) 67.7 (15.7)
My  (myl) s 0.37 (0.24) 4.26 (3.58). 12.7 - (5.83) "
£ 0.43" (0.35) 5.27 (4.93) | 16.1 (6.77)
Ya (my/1) s 0.48 (0.27) .4.28 (5.12) | 6.26 (4.73)
o - f 0.34 (0.33) 6.87 (8.86) 7.12  (4.89)
K (myl) s ~ 0.63 (0.46) - 1.60 (1.42) - 1,87 (1.08)
: £ 0.23_ (0.61) 1.70 (3.21) ~ 3.62 (5.55)
'S (my/1) s 0.50 (0.21) 45 (0.65) © 0.35 (0.29)
- O f 0.36 (0.24) 0.44 (0.43) 0.17 (0,15)
Fe: (my/l) s 0.32 (0.15) | 0.20 (0.24) 0.55 (0.93)
£ 0.17 (0.07) 0.49° (0.58) 2.49" (2.89)
P (mgy/l) s 0.01 - (0.03) 70.12 (0.30) . <.01 -
, B 4 0.02 (0.05) 0.05 - (0.14) <.01 -
org.N(ug/1l) s '846. (423.) - 83 (790.) 1788 (541.)
: - f 1084 (1079) 2484 (690.) 1178 (538.)
"NO; (/1) s 7.90. (6.50) 3.10 (1.90) | 16.5 (13.2)
£ 8.40 (13.9) 9.80 (17.6) . 33,2 (41.2)
NH, (n/l) s 22.7 (18.3) 16.8 (15.3) 67.3 (54.2)
: £ 21.3 (32.4) 88.9 (114.) 16.6 (20.6)

' Table 3-2a. Mean values and standard dev1atlons of water chemistry
variables. The underscoring marks the\gptypes between which there
is no ‘significant difference in the distribution of data (Mann-Whitney -
- test for n>10, median test for n<10, alpha=0.05/3 followmg the

Bonferroru 1nequa11ty)
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: . : Mean Values - i
Peat chemistry _ MODERATELY EXTREME
variables POOR FENS RICH FENS . RICH FENS
| Ash(%) 0 3.0 . (1.9) S12.1 (5.2) 10.6 (9.7)
30 3.8 (2.4) 10.3  (7.1) 11.5 (9.9)
Ca (g/kg) O 3241 = (1063) 14018 (6341) 48780 (46306)
.30 4086 = (2811) 17426 = (6369) 51391 (48072)
My (g/k3) O 1004 (465) ~ = 2222 ~ (760) 4518 - (2792)
' 30 471  (308) 1791 (857) 3830 (2716)
| Na (g/kg) O 227 (110) 737 (447) 193 (68)
' ' - 30 124 (57) - 214 (161) 158  (56)
| K (k) 0 | 640 (395) 1597  (873) ° 703 (273)
- 30 278  (107) 403 (374) | 599 (218) -
S (wky) O 2679 (381) 8267 (12618)| 9364 = (13495)
30 1034 (274) 3348  (4939) | 6788 . (9307)
Fe (g/kg) - O 600 - (253) 880 ¢458) 610 (417) .
‘ 30 368 (76) 1074  (729) 1263  (1170)
P (a/kg) O 1307 (1117) 1916 (1132) | . 550  (236)
o 30 851  (223) | - 1263 (384) 632 (237)

; 'I‘able 3-2b. Mean values and standard deviations of peat chemistry

_ variables. 'mem'dersoonngmarksthe fen types between which there

- is no significant difference in the distribution of data (Marn-Whitney
test for n>10, median test for n<10, alpha=0 05/3 followmg the

Bonferronl 1nequallty)

)
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moderately rlch fens than in poor and extrane rlch fe.ns, and

_ especmlly in the fall sanplmg (Table 3-2a) Amm;gm -is the more
ab.n'ﬂarrt: form of avallable mtmgen while m;mr@oocursmvexy
,small annunts J.nthepeatlarxls studled. Nitrate values are highest in
: the extreme rich fens studied (Table 3-2a) Anmonimn in the fen waters
is mgnifuznt:ly lugher in extreme rich fens in the spring, ‘hut is
sx_;mf:.mrrtly higher in moderately rich fens in the fall.

ﬂ'l_o_sgl___ levels mthefenwatersareextrmnelylcmmall

" the peatlands studled (Table 3-2a),_ and cannot be used to distingulsh

_between the fen typeﬁ. 'I_'otal_phos;homsmﬁlepeat is higher in the
| moderately rich fens..than in extreme rich 'oi- poor fens . |

| Calcium - is the most abtmdant 1on, and is significantly
different in each of the fen types mcreasumg fram poor fens to

m:derately rich fens to extreme rich fe.ns . (Table 3-2a and 3—2b-)A.

~Calcium content in peat followsa similar trend as that in water, that

| _ is, 'lrx:reasmg from. - poor fenstomoderatelyrlch fenstorlch fens

- The conoentratlms obtau\edmtl'uss‘mdyfallwellwa_mmtheranges

-found in other studlas (’I‘ables 3-3 and 3-4). v
Magngium content in water and peat follows a smular trend

as calcium,’_ mcreasu:g frcm poor fens to moderately rich fens to

.extreme rich fens (Table 3-2a and 3-2b). 'Ihe magnauum content of fen’

waters in ttusstlxiylslwccuparedmsaneotherstmhes (Table 3-3
and-'_ 3-4) done in. maritime areas where magrmlum 1s hlgher pmbably
due to salt spray (Gorham 1956) | ] |

g@_; contenrtmmepeatlanissummdoesmtsrwaclear
trend. There is no sn;mflcnnt dlfference in the sodlumoontem: of

water between moderately r1c:h fens and extrare nch fens, alt.mugh it

/
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fadnle 3-3. A comparison of macronutrient values found 1n fen whters.
REFERENCE STUDY AREA oH Con Ca ng Ha x T s fe p
o (WS)  (mg/t)  Lmg7L)  (mg/L) - (mg/l) (ma/t) (mg/l)  (mg/l)
Present study - spring,dall Alberta £5.6.8 285 . 1,2 4,6 .5,.37.6,.2 .5,.4. .3,i2 '.01,.02
Comeau L Bellamy (1986) Eastern Canada % - 7 2 4 0.4 hed -
Wilson & Fitter (1984) England 3-30

(4 . R

0. Xarlin & Bliss (1984) Alberta 3.5-6.1 : 2-12 1-3

0 : '

: Sellamy (1968) . Western Europe 4.5 - 20 5 7 2 85 -

F o Sjors (1963) ontario £.1-5.4  16+22 2 0.5 0.3 0.1 - -

¥ Persson (1962) Sweden 4.3-5.0 - - 60-950 10-330. 68-130 7-79 - .

Tolpa & Gorham (1960) ‘Poland 3.8 . 4.9 . & 7 1-7 10-11

" sjors (1943) Sweden &2 . 6 2 2 0. 12 - .
Zoltai L Johnson (1987) Atberta L7 45 2 0.8 & 0.9 1 0.9 0.21
Present study - spring, fall Alberta 6.7,6.2 68,70 20,22 - 4,5 6,7 2,2 .5,.4 .2,.5 1,.1

T ) . - . ’

R Comesu L Beliomy (1984) Esstern Canads 5.5 - 15 6 7 1 12 -

¥ Karlin & Bliss (1984) Alberta 4.6-7.1 . 4-ST 2-12 - - - -

s .

1 Schwintzer (1981) - Michigan $.7-7.0 - 175 - -

. ' :

1 Yefimov & Yefimove (1973)  U.S.S.R. 6.1 - 18 [ 1 0.3 32 0.4 0.3

0 . _ ‘

N Persson (1961) - Sweden "s.4-7.0 - 40-50 30 85-93 516 - -

A ) ’

L Sjors (1948) Sweden 6.0 - 68 12 2 0.4 25 - -
Zoltai L Johnson (1987) Alberta 6.0 w9 28 1" 5 1 1.8 0.5 0.1
Present study - spring fall Alberta 7.3,7.1 200,2% 57,68 13,16 6,7 ' 2,6 . .6,.2 .6,.5

R Karlin 3 Bliss-(1984) Alberts 7.2:8.2 - 31-120 10453 - -

v g : ) :

C Sellamy (1968) vestern Europe 6.6 < a3 19. 1 2 216 - B
Sjors (1943) " ontario BT84 48 .9 1 0.3 . .

F ) . A

€ Sjors (1961 ontario ‘re 207 32 4 5 0.6 = - -

L] : » . .

S Persson (1941) Sweden 5.7-7.9 . 1001380 50-1690 47-144 &-34
“Toltai & Johnson (1987) 6.5 103 st 7 6 0.8 1.8

0.04 0.09

e e e e e e e e e e e e e e e e e e
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is lmaer m t'he poor fens (Table 3-2a). Unlike the other fens, the
poor fens of ﬂ:eSwanmllsareaammtmﬁerlambymaruxeshales,-
" the soume -of sod_unn in the grourd waters. Itstmldalsobemted.‘v

that the poor__fens are more remotely located, while the Lesser

'Slave-Aﬂmabasda\ fens and rich fens are closer to roads and highways
\.

where salt nay be applied. 'mesodlumcontentoffenwate.rsmﬂus_

study are also lwcarpared to other studies - (Table 3-3).

' l_&ggs_ig_xg .occuzs in relat:.yely small amounts ocmpaxedto
calciym ard magnesium. Potassium content in the fall water J,rx:reasaﬁ
from porér'fens td_npdera’tel)f.ridm_fensotextxemeridifens (Table

3-2a). The values fourd in this study are well within the range found
_in other studies (Table 3-3). In ‘the surface peats, 'potassimn is
highest in the moderately. rich fens. Waughman (1980) also found

potassmm to be highest in his "'intennediate'_' fen peats as opposed to

poor fens and rich fens.

Iron is not 51gxuf1m.rrtly d.lfferent between the three fen |
t;yps (’I‘able 3-2). This suggests high 'stan'dard deviations and overlap‘

in 1ron cantent between the three fen types. Waughman (1980) found

1m1 to be hJ.gheﬁt m"mte.rmedlate" fenpeatscmparedtopoorand |

-rich fen peats

mgr; content 1s not 51gm.f1cant1y dlfferent betvmen the,_

three fen types (Table 3—¢a and 3-2b) .

3
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3. - CORRELATIONS BETWEEN VEGETATION AND CHEMISTRY. -

;
'Ihe relatichship between vegetttion and chemistry Canbe,
.v inferred from an J.rxin'ect gradient analySLS Wh:l.d1 correlates chemical -
variables w1th the DA stand scores representing plant cammfitles
}along a vegetatlon gradlent 'Ihe correlatlon of dmemistty varlables
with DA stand scores along the first two axes of variation is shcmn'
in Table 3-5a and 3%b. o
| 'meDCAaxeslscomlbasedonall spemesrepr%enta
vascular plarrt: vegetatlon gradJ.ent fran ‘moderately rlch fems to_
extzeme rlch fens to poor fens. This axis- is sigruflcantly correlated
w1th the following chemical varlables : orgamc mt.rogen, ammonium,

sodium, nitrate (spring), phosphorus (spring), iron (spring), sulphur
(fall) in the' fen water, and phosphorus, iron, potassmm, sodium
(surface), magxmlmn (subsurface), ash content (surface) 'in the fen
peat. Most of these chanistzy variables (with the excéption'of Na, Mg,
-8, whlch are more st"mngly correlated to. the bryophyte carponent)
represerrt those macronutrlents that are usually present in 11m1ted

amxrrtstltrogen, phosphoms andtoasmallerdegree potassmmand

vlron are elenem:s usually assoc1ated with a fertlllty gradJ.ent

— . These 51gruf1cant correlatlcns mfe:' that the vascular
vegetatlon gradlent of m::derately rlch fen to extreme Fich fen to poor
»' fen neflects an ollgctropmc—eutmguc gzadlent But this is not a
simple gradient, as the correlatlons are both posﬁclve and negative,
such‘ that, a fen type may be olicjotrqhic »with respect to same
d1m15try va.nabl%, and eutrq:mc with others. For atanple while
moderately nc:h fens have the hlghest on;amc N and amnomum values in

»

’ .
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~ variables w1th DCA starnd scoms

Water chem Correlation with DECORANA axes scores based on
variables ALL SPECIES BRYOPHYTES . - 'VASCULARS
X1 M2 | Al Ax2 Ax1 Ax2
PH. spring s -.14- -.(3§: -.74% =31 -.14 .19
. fall £ -.14 -.37 —.74* -.32 -.13" .23
{ Con. s -.12 -.27, -.65, -.22 =12 .16
£ -.16 .29* —.68* —.28*' » -.15 ,21
Ca s -.19°  -.36 -.70,  -.30° -.17 .05
; f -.18 -.35 =71, -.28, -.18 .14
‘Mg s’ -.23 =.30 —.67* f.38*’ -.21 .13
o £ .24 L .27* *.64* —.38*v .24A .18
Na ¢« s .38* =31, . -.44, -39 .33 .10
) -.40 .30 , -.44 =29 .33 .02
K- s ~.20 -.22 -.23 -.15 -.23. - .04
£ -1 -.25 -.47, .04, -.13 .07,
S s .17 : .26* .46 .35 - - 26 .38
£ -.42) .43 .60*  .31%* -.42* o8
Fe . s .45 .16 -.19 .25 .43 . .27
- £ -.04, .23 -.13 .27 -.06, .29,
P- - -.31 .10 .28 —.22J -.34* .08
. _ £ -;26 -=.04 .21 -.05 -.30* -.22
Org. N s .45 ‘ -.31" -.23 -.26 —.41* .08
‘ £ .56 -.27 =-.04 14 -.52* .62
NO3 s 51 : =-.08 -.20 .15 .41 .45
, £ -.03* -.07 -.26 .07 -.04* - 12
NH4 s ;30* -.02" -.20 -.02. .31* .36
. £ -.45 -.21 -.03 -14 -.40 - 58
Table 3-5a. Spearman S rank order correlatlon of water dxexnlstry
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variables with DCA stand scores.

[
Y
Peat chem. Correlation with DECORANA axes scores based on
variables ALL SPECIES 1 BRYOPHYTES VASCULARS
Ax 1 Ax 2 Ax 1 Ax 2 53;14 Ax 2
Ash O acm 42" a3 -.19 -.09 -.35%  -.22
. 30 cm =-.18 —.13* —.35* Ce17 -.11 -.22
Ca 0] -.03 =.34 ‘-70*"A*'-14" -.06 .15
o 30 -.22 * =-,28 —.63*‘ —;25 —-.22 -.08*
My 0 -.15* -.22 —.46* '—.30 ~ 17 .33
30 -.31* -.13*, -.42" —.35 -. 30 .28*
Na .0 -.52 -.31 .16 -.01 - 46 -.51
30 —.11* —.17* -.20 .11 -.08 -.13*
K - 0 -.35*' -.35 —.07* -.16* —.25*l =.56
- 30 -.46 =-.21 ~.40 .34 .47 .12
S 0 - .06 .02 =06 .07 - .14 .02
30 Ce12 S14 -.33 oo.oL .15 .10
Fe 0 s55* .13 - .35 ' 37 —.54* -.07 .
g 30 -.52. .04 .02, - -.63* -.53 .18
P -0 L =52 -.04 .41 -.19 -.49 - 33
30 - =53 -.19 .15 . =11 ~-.47 - 49
Table 3-5b. Spearman’s rank order correlatlon of peat chemlstry
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' the fﬁall t.hey‘also have the '1@ nitrate and ammonium values in the
sprmg "A sunmary of all the chemical variables that are 51gruf1cantly

corelated with the DA axis 1 scoras1sgraphl@allystman1g.
3-24. | .

The variation along the seocndDCAax:s 1scorrelatedw1th
pH, conductivity, czlcmm, magmslum, sodJ.um and sulpimr (Table 3-5a),
that is, elements associated with an ionic gradient, as opposed to an"'
oligotrq:tuc—eutrogiuc mtrient gradlent These chemical variables.are
better correlated with ancther camponent of vthe vegetatlon and will _be

_discussed later.

cdr:,uations based onthehryophyta component .

 The DA results based on brycphytes cnly, showsmeaxlslV
scores - to represent a veget:atlm gradient franextremerldl fens to
moderately rich fe.ns -to poor fens This axis is s:.gm.flcantly,
- correlated w1th pH and specific condt.x:tance 'Ihe conductivity 1s"
oor:elated to major - ions such as calcmm, magneslum, sodium and
| potassium ('I“able .3-6). _ Calcium, magmslmn, sodlum, potassmm (fall)
and sulpur in the fen water, and »@lcmm, magnesium, potassium
' (sub_surface) ;. sulphur (subsurfaoe), iron - (surfaoe), phosphorus
. (surface)  in the fen peat (’I‘abls 3-5a and 3-5b) are all 51gn1f1<nntly‘
| correlated to the ordination scores .based_ on bryophytes. .With the
. exception of Fe and P, these macromitrients represemt an ionic
gradient. “Thus, the bryophyte component - of the vegetation reflects
‘what is basuxlly an ionic gradlent A sunmary of all the chemlstry
variables that are s:.gm.flcantly correlatgd to the DCA axes scores is
grapruczlly shown in Fig. 3—25._

N A
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o
Correlation with conductivity
Variables o in ‘
| spring water | fall water
o s 77y .78%
. £ .'7'8* .87*
Calcium s , -89 -82
£ i .85, - .93
\ 0 .75, .76,
. 30 a3 | .76,
Magnesium s .90“ -86_ E
£ .84; ol e
0 .69* R .73*
130 .64 .74
Sodium s .64 274,
£ .60 © .76
0 .22 S =14 "
. : 30. . 07 . .16 R
Potassium s £ 36 .35
: £ 43* 42"
0 -.039 . -.13
. 30 .06 .07
Sulphur s =15 © =.09
f . =21 -.14
0 \ -.06, | -.10,
30 .29 ) . 26

Table 3-6. Spearman’s -rank order correlation of
major ions witheconductivity of fen water.
s=spring wa —fall water. O=surface peat
30=subsurfa pea .

137



Axis 2 correlgtion

0.6

| Fe-30"

T T LI T T T

-0.6.  -0.4 .0.2 .0.0 0.2 0.4 0.6

Axis 1 correlation

R
Fig. 3-25. Correlation vectors of chemistry variables that are -

significantly correlated to DCA axes scores based on bryophytes only.

=sprlﬁg, f_=fall, O=surface, 30=3Lbst;;face.
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E. . DISCUSSION. . .

The role of nit.rogen and phosphorus.
* L‘J.ng) has a ccnplex role in peatlands Inputs v1a
atmosphieric deposition, rutrogen fJ.xatlcm and run-off fran the

stm.milnguplands are almost equal to losses via stream flow,

' denitrification and incorporation into the anaercbic peat, such that

“the pool " ‘of; actively cycling nitrogen in the fen water iS<lvery small

(Utban and Eisenreich, mamuscript). Much of the literature dealing |

with ‘r'utrogen in peatlands have dealt with its presence in the peat |

‘(Malmer and Sjors 1955, Malmer 1962, Damman 1978, FPollett 1972,

Watagl'man '1980) , . but “this is notf'méssarily availableto plants.

Nltroge.n m fen waters is genezally low and difficult to detect.

,Uptake. ofmtrogenaniphosphonlsdurnngthegrowugseasonmultsm

low leve.]_.s of extractable mrtrlents (Ma]mer 1962). Despite this,

nitrogen was found to be correlated to peatland vegetation in this
' . . : . N
- study.

. 'S‘
3 w the major canponent of the total Kjeldahl

‘nitrogen (TKN) analysiéﬁ mmenostahnﬂagéfomofmtrogenfanﬁ
in thepeatlarﬁwactex;softm.sstnﬁy mlchofthlsorganlcmtmgenls
it‘.he result of otg‘amc decamposition in the narrow aerabic zone of the:

peat pmflle 'J'Ihe orgam.c nltmogen is hlghe.r in the moderately rJ.ch

fens thanfm poor . and extreme rld'x fens, and especially in the fall

- \.,,

sanle,ngJ (Table 3—2a) This may be due to higher deccuposrtlon rates

e
-m ;l‘ie mderately rich fens, wh.1d1 may ‘be the result of greater_

?alerqu of the water tablethro.xgtmtthegrwugseason, allowmg
for hJ.gher mcrob:.al activity in the aeroblc zone. Extreme rlch fens,
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wh:Lle they nayhaveahlghermfluxofwaterandmxtrlmts alsotend

to have a mgher dramage loss (Waughman nd Bellamy, 1980) due tqy .

o greater flow ofwaterttm;ghthepeatlarxi* Inaddltlon, theremaybe

'more actlve upt‘ake by a greater mmber of nutrient—demanding p“lants in
; these$ fens (Waugtm\an 1980) Poor fens are more acgidic, and this can
inhibit mlcroblal act1v1ty, and hence, deca@osltlon is lower ThlS
_orgamc nltmgen .‘ ls only ava.llable to plants tkn:'mgh further

'mJ.nexallzatlm multmg in ammcnnnn, mtrlte or nltrate.

'

Ammonlum iisLé the more abmdant form ‘of avallable rutrogen
(A J

th.le m.trate‘cccurs mvexysrmllanmxm'smthepeatlandsstuhed

'Dus '1s cor151stent w1th other stud:l.es (Hemcmd 1983,>Urban and

N

Elsenrelc:h manuscrlpt. Persson 1962) nghez; mtxate values are fourd -

iy the extre.me rJ.ch fens ('I!abl‘e 3—2a) Nltrate valusste.nd to be

hJ.gher in peatlands w1th hlgh pH's (abcve 7) . where the hlgher redox~

; »

‘ potentlals favour the presence of the- NO3 form over the NH3 form

. (canpbell _1970 Waughman - 1980,) . Nltrate valuyes are also low m poor
fens due to nitrifying bacterla bemg mhlblted below P 5 (Hantsen

and Kdilenbrander 1965) . Amnomum m 'che fen waters is higher'in

extxeme rich fens in thé sprlng, probably dhe to greater mflux fran'

the suxmmd;mg ’uplands m.reverltzshlghermthenbderatelyrxdl

fens mthe fall Onceagam, thlsmaybeduetoacanbmatlon of high

deccnp051t1cx1 ard - lower dramage loss, or it may be related'toc

N-fixation. Waughnan and Bellamy (1980) found nitrogenase activity to

be hlghest in 1rrtexmed1atearxir1d1fens,asopposedtoextmxer1d1

z

‘fens,poorfensanibogs
M levels mthefmwatersareextremelylwmall
the peatlands studled arﬂcamxotbeusedtodlstlrx;ulshbetwemthe

¢
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fen types. . other studies (Wilson &' -Fitter 1984) have found 10w
phosphorus values to be assocmted with hlgh pH’s. The low phosphorus
"values in th.l.S study may be t‘he rasult of many factor'S'-lw
concentration in precipltation (Allen et al. 1968), rapid uptake
by plants, or phosphate binding to Fe and Al in the peat (Damman
1978). " Indeed phosphorus  may be the limiting nutrient in peatlands,
and not nitrogen (Tamm 1954). - This is certamly the case with
freshwater lake ecosystems (Mun & Prepas - 1986) .~ Experimental
fertilization of’ peatlands has also shown phosphorus to increase tree
growth in same peatlarris whlle nitrogen had 11ttle effect (Ferda
1972; - Pessx | 1973). This, ormevertlleless, does not 'mxiexplay the
mportarx:eofmtrogenmpeatlarﬁs - B ' «g

’Ibtal phosphomsmmepeatlshlglmrmﬂlenoderaqfe\lyrldl
fens than in extreme rich or poor fens (Table 3-2b). Waugim\an (1980)
alsob found phosphorus to b>e highest in "intermediate" fen peats when
catpared to poor and rich fen peats ‘'with values in the 400-1000 prm
range. .. In this study, the values were higher yet, in the 1263-1916 pem -
range. The phosphorussbored in thepeat is not necessarily available
_to plants. Although total amount of phosphorus may be high, dissolved
L2

Wheeler 195’6). In. the aercbic zone, organic phosphorus is released

or extractable amounts in various -forms are very low. (Giller and

very slowly during decamposition (Tukey 1970), and the mineralized
phos;horusmusuallybourxitothepeatasnnnanialmmmnm,
phosphates, especially in the pH 5.4-6.5 range (Waughman -1980).

is tlmrangem@chnostofthennderatelyri fens lie. Wilson and
‘Fitter (1984) also suggest that the mineralized phosphorus may be

immobilized by mlcmblal act1v1ty J.nto an orgam.c form that is

s
-



unavailable to plants. In the anaercbic zone, iron is reduced to the
'ferrms (Fe2+) form which is moblle, ard ea511y leached away along
with the phosphate ; ‘
“&§Bpringversusm1watexchanistry | | ﬁ
o The chemistry variables with significantly dlfferent spring
and fal@ values are shcwn in Table 3-7. Acidity, calc1um, magnesium
and iron are hlgher in the fall. ’IhJ.Slsprd)ablyduetotheslowA
‘drying out of the peatlands cverﬂmegmﬂrx;season, which has the
overall effect of concentrat:ng the J.ens left in the remaining Water.
' Phosphorus in poor fens, and organic nitrogen and ammonia in rich fens
| decrease over the gmwmg season This isprobrablyjduetoup‘rtak/eb;
the plants, and hence a depletion of what is already a Limited
rsource ' (Damman, £ 1978) .' Orgam.c nifrogen, nitrate and ammonia in
_moderately rich fens, however, increase over the grow:.ng season. This
may be interpreted by a canbmatlon of hlgh deo;mpesit_ion rates with
lower drainage loss and lower uptake than in rich fens.
In addition to seasonal drying, uptake by plants, and release
thrqugh decamposition, other factors ‘may also account for the

aﬁﬁlmnt changes  in spring w fall chemistry ‘' values. For

time of sampling. This problem whs minimized in that all fens were all '

sampled within a 2-3 day peripd. In addition, water levels and flow
rates differ between peatlands. Soligenous peatlands with continuous
~water flow are expected to show less seasonal variation due to the

contimuous repletﬁstmerrt of inflowing nutrients.
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E W v
K . v &
. s
0 7
‘rsﬁy .
Variables SJ.gnlfJ.cant differences within A
All fens | Poor fens | Moderately| Extreme -
b : Rich fens | Rich fens

. pH IR N -5 - S>F S>F
an . - - - -

Cca B<F. - - S<F

SPRING Mg S<F - - S<F S<F
vs Na . - - S<F -
~FALL K - S<F - -
water Fe S<F - S<F -
chemistry P - S>F - -
' , Org.N - -  S<F S>F
. NOg - - S<F -

NH3 - - S<F S>F
‘ Ash . - 0<30 0>30 -
‘SURFACE Ca 0<30 - 0<30 -
vs Mg 0>30 - 0>30 -
SUBSURFACE . Na - 0>30 - 0>30 =
peat K .- 0>30 0>3% 0>30 -

chemistry 'S 0>30 0>3( 0>30 0>30
Fe - - 0<30 -
P 0>30 - 0>30 -

Table 3-7. Slgruflcant differences between spring and fall water

chemistry, and between surface and subsurface peat
c:hemlstrybasedonwucoxonsmatchedpalrrarﬂcsumtest
(51gn1flcant at the 0.05 1evel)

B
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The seasonal variation in the water chemistry makes it a
- difficult ‘parameter to use in distinguishing between peatland types.
If we are toassxmeﬂmat-‘@antgmwﬂabestmﬂectsmememisuyof
the peatlcand then spring water dmstry ‘is the more apprcpriate
measure, since nnssesarﬁvasaﬂarplantsdonostofthexrqé:wmg in
spring and early sunmer, as opposed to late summer - and fall. Giller &
Wheeler (1986), however, argue ‘that sampl;mg 1sbestdone in late:
sumer at low water levels when there 1sle£sm1tr1entuptakeby .
plants as this is a better measure of 1lab111ty w.mu “the |
exceptlon of mtrate and ammoma, .%he sprmg and fall water chemlstry
values are correlated to onelanother (spea:cmans rank order
,correlatian, 'significant at the 0.01 level). Knowing cne of them, the
other can usually be ‘predicted from a regression analysis, for
example, pH“(Fig_.‘ 3-26). @

o Peat chemistry wes sampled at the surface (0-5 cm) and just
below the dense rooting mat (30-35 cm) . ’I‘he surface sample mainly
repments the living portion of the bryq:hyte layer, and the’ aeroblc

-part of the peat The subsurface sanple represents the dead portlon |
and the anaeroblc part of the peat. The chemical variables, along with

" the signifiqmtly different surface and subsurface values, are shown |
in Table 3-7. | )

Magnesimn,‘ sodium, potassium, sulphur and phosphorus decrease
with depth. These c.an‘ easily be accodnted for following Damman’s
(19‘78). explanations.  Sodium and potassium are very mcbile elements
that are easily leached away. In addition, potassium is also taken up

0 [N
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‘i;r’*

pH (fall)

v 1

3 ———— -
. 5 6 .7 8

pH (spring)

Flg. 3-26. Regression of spring water pH on fall water pH.
(Slgnificant at the 0.05 level). .
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by plants musmg it to aocmmlate in the living portion. Smllarly,
magnesium is leached away, ard taken up by vascular plants. Phosphorus .
and - sul;imrarebothtakenupbyplantsarﬂoonoentratedmtglwm

portion (Bidwell 1974) in addition to being leached away. Calcium, »
surprisingly shows an  increase in the s;tibéurface'layer According to
Damman, @lcmm accumilates in the aeroblc Zone as a result o@
absorptlon to surfaoe ofnbssavmcatlonexchan;e mtlsfauxim |
“low  concentrations %n the anaercbic zone. No clear explanatian is
glven for = this trend Considering that passwe catlon exchahge takes
' »place in dead portlons of mosses as well, onewouldexpectcalcimn
' 1evels to reuam hlgh or be oomerrtrated with mcreasmg bulk density
at greater depth
Inusmgpeatd)emlstxytodlstlngmshbetweenpeatlarxi

types ‘the sgrfaoe peat chemistry may be more accurate .m reflectumg"
those nutrlents thataretakenupandrequlredforgrwm as well as
those elements that the vegetation is tolerant to. Nevertheless, one
must be careful mttoconﬁ:semiswithamnalmslyhighvalu%due
to prox:.nuty to roadsarﬁd.l.sturbarw Forexanple, ash content may
be enmslvely high in those fens located near highways. The
‘subsurface peat chemistry,” on the other hand, is not as prone to
surficial d;Lsturbanoe Thus, it is a momaccxuatemeamreofthé
fstored mrtrlent reserves in the peat. Of course, this nutrient reserve
in the peat is not necessarily available to the living vegetation:dx&
to the anaercbic conditions.: - |

Although the subsurface pea/t does not necessarily reflect ~he
present day veg‘etatién, it is, nevex;thel&ss, oorrei#ted with -he °

surface peat with respect to ash content, Ca, Mg, S, Fe, and P

a
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.(S'p‘earnan's rank order m@aﬂ@, significant at ‘the 0.05 1evel),
. In dis’tirgu.lshngbetweenfentyp&s t'hevegetatlonlsmxeof
he main criteria used 'Ihe vegetatlon best reflects the water
cbem.xstry in the sense that the plants praﬁentanigromrgthere
stiaxld reflect the nutrients ditectlyavailabletomemthrmgnthe_
water. That is why the hlghest: correlations to the vegetatlon (as
.repxesem:ed by the DCA ast scores)- are w:Lth water chem:.stry varlables

(Table 3-5a) as opposed to peat c:hanlstxy varlables (Table 3-5b) .
'water dlanistry howeverlssxpjecttoseascmalvarlatlm. memlsa~
flush ~of mutrients at snow me.lt in spring, followed by generally low
' '1evels throughout most: of the growing season. 'meslmdxymg‘ofy
| peatlands over the growing season has an additional effect‘ of
concentrating the remaining mitrients resulting in higher fall values..
Higher fall values may also be thefm;lt of gmmd water recharge. In
;ddition, _ precipitation events may act i dilute the fen_waters as

well. | | |

The macra'nrt:x:'lents umrporated in  the peat, ontheother
hand, is less subject to seasonal variation. Apart frcm majorl
disturbances in the hydrology or ae.r:Lal depos1t3.on, 1t is not asb
sensitive to seasonal ‘ varlatlon. It represents a long te:r.m smk ofi’
macronutrients  that - have been taken up or adsorbed onto the
vegetation, and as such thea.rvalu&saremx:hlazgerthanthewater
dmistry values byseveralordersofnagrutude 'meseasonal

variation of macromutrients mcnr;T:ated into the peat is mach smaller :

A
.
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than that which has alxeadyaocxmzlated,andso, ﬂmepeatd’xemlstry
-values do not reflect seasonal varlatlon 'mus, peat chemistry can be

a good. parameter for dxaracte.rizm peatlancls The vegetation,
hdwever does not directly reflect t'he peat daemlstxy ‘since the
macronutrients * stored in the peat is not msanly avallable to the
plants. e | |

correlatlozs exist between water chem.l.stry parametexsand
peat c:he'nlstry paraneters 'Ihe major cations calcium, magxmmm and
sodium in water are significantly correlated with that in peat, as are :
potassium, ~phosphorus and sﬁlphur in the fall’ vater with that in the

subsurface peat (Spearman S rank order qorrelatlon, 51gn1f1cant at the

0.05 level) This is not surprlsmg, since one wouldexpectthe
macmrmtrlents carpos:.tlon of plants to reflect the macronutrients in

the water that are available for plant growth. As both water chemistry

. parameters and peat chemistry paramete.rs can becorrelatedtoone

Ed

'y

- another, either'” set may be used for dlaracterlzlng peatland typeﬁ In

tenrs of pmctlcal corslderatlon such water duanlstry parameters as

pH and conductivity are easy to . measure in the fleld while peat

chenu.stry parameters are easmr to detect and measure in the lab
of t.l'mr hlgher orders of magm‘t:ude ‘
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P. - SUMMARY. “‘ _

IWINSPAN  classifies the 100 stands of this study into
separate stand groups that 'reprsent the moderately rich fens of the
lesser Slave—Athabasca area, the extreme rich fens of” the Fooﬂulls,'
and . the poor fens of Swan Hills and ‘Mariana Lakaswltlmtmdu"
ove.rlap. 'Ihnse three fen typeﬁ each have their own characterlstlcv
speci% The extmne rich . fens oftheRockym.n'rtalnFoothlllsare‘
characterized by Scirpus caespltosus, S. hudsonianus, Tofieldia
glutinosaA,v Muhlenbargla glarezjata,. Dzepamcladus revolye‘ns,‘ Scorpidium |
scorpioides and Calliergon trifarium. ’Ihe moderately rich fens

of the Iesser Slave-Athabasca area ? are characterized’ by

Brachythecium mildeanum, Drepanocladus vernicosus, D. aduncus, D.
polycarpzs Carex dJ.andra and FEquisetum. flmathe. ’Ihe poor

fens of the Swan HJ.lls arxiMarlanaI.a}mareaaredlaxacterlzedby

Ralmia pollfolla, Carexv paucifloray Sphagnum fuscum, S. magellanicum,

S. jénsenii, S. majus and Drepanocladus

rich fens that are not common in poor fens include Larix laricina,
Sale pedicellaris, Tomenthypmm nitens, Ca.mpylimn-stellatwn, Bryum .
;sazdotnquetmm Carex iésioc:arpa, Triglochin . maritima, Meesia
tnquetm and Pbtentllla palustris. biode.mtely rich fens have

' fewer speq,l% in cammon w1th poor fens :- Picea mariana, Eriophorum

R

chamissanis “and  Scheuchzeria palustris. Species richness .is

" highest. in themdex;ately rich fens.

CA sumnary ofvegetatlmarxierwuormentalgradle.ntsfamim
tms study is. shown in Flg 3-27. DCA ordination of the 100 stands

basedcnallspecwsissmllartothaﬁ:basedonvascularspems

.
e N PO
* . Qf’},’_\
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)

Smagmzm warnstarfii, ‘Caltha - palustris, | Calliergon giganteum,

calliergonella cuSpi&ata, Drepanocla&zs exannulatus  and AMyrica'

gale,.“

. 'Ihefen watersmthlssb.xiyammﬂ)eSB—71pHrange,
wn'h specific coniuctarx:e of 18—240 pS The calcium content of the
wabers averaged 19.5-22.1 my/1, wh:Lle that of magneslmn averaged
4. 26—5 27 ixg/l J.n sprmg and fall respétlvely. The subsurface fen
peats -were characterlzed by a calcmm content of 1742§ ~g/kg ard

magnesjﬂ oontent of 1791 b/kg Orgam.c nltrogen, nitrate and ammonlum_

content  in t':he sprmg and fall waters averaged 1967-2395 pg/l 3.1-9.8

pg/l a.nd 16. 8—88 9 /1 respectlvely )
f‘Ihe I.nsser Slave—Athabasm fens are classified as modexately

e

rlch fens. The. ionic: oontent of the fen water and - fe.npeatls‘\

mtermedlate between that of poor fens ard rlch fens that have

"prevmusly been descrlbed 70arnnn r1c:h  fen specms - L as

| |
_ Imzen'dzypnm n.ltens . Bryum [seudotnquetnm Campyllwn stellatum

. Calll -o.A,;.-A and MeeSJ.a tr:Lquetra - are present .In
e ¥ . ’
adchtlon, '-characterlstlc specms of these moderately rich ’fe.ns include

Drepanocladus vernicosus, - . D. adunazs, R. . polycarpus ard

N

reX

.

Brad:ythec.z.wn mlldeanum 'nme specms arevbelleved to be .

characterlstlc of moderately rlch fens in &ontlnenfal areas.

3z

- . , ::.‘ . "

'me seocnd Parl: of tlus thaslsexammtherelatmnshlps

bertween vegetat.lcn a.nd dmem?'txy in rm—forested fens moentral

Al.berta 'I‘he Isser Slave—Athabasca fers that haVe been 1dent1f1ed as.

,' moderately r1c:h fers m the fn.r&tpart alcngmthpoor fens (Vltt‘

S
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et a.l.f 1975) and extr:eme nch fens  (Slack et al. 1980) fram
prev1msst1ﬁ10£areux:ludedmthlsstmny o ’

’ 'IWINSPAN classafms the 100 stands of tms study into

. separate starnd groups that representthemodemtely nch fens of the‘,_
.'l‘.asser Slave—Athabasca area, the extreme rlch fens of the r-‘oothills,/ 41
and ‘the poor - fers of Swan Hllls and Mariana Iakw wit'hout much
OVerlap. These three fen types each have their own characterlst%c :
specms. 'me extreme rich fens of the Rocky Mountain Foothllls are
characterlzed by SCJ.rpzs caesplﬁqsus S. }mdsom.xrms, beleldla
: ‘glutmOSa M‘uhlenbergla glomerata, Drepanocladus revolvens, S,corpldlum
scozpmldes and Calllergan tnfarlum ‘Ihe modexately rlch fens
of the I.sser Slave—Athabascn | area are dnracteri‘zed by
Brachytheaz.mn mldpamzm Drepanocladus vernicosus,. D. aduncus, D.
polycarpus, ' Carex dzandra and Bguisetum fluviatile. The poor
" fens of the Swan Hills ardMarlanaLaJmareaamchamcte.rizedby;
‘Kalm.a polz_folla, Care_x_ pauciflora, Sphagnum fuscum S. magellamcum,
S angustlfol_uzm. -S‘.' ]ense.n.u, S majus and Drepanocladus
: 'emnmzlatus Specms - cammon tobothnnderately rlc:h fens ardextrme l
r1ch fems that are not c:mmnmpoor fens mciudelanxlamcm, ‘
‘Sal.zx ped_wellans,f Ibmenthypmm mtens - Campylium stellatum Bryum
.- gseudotmquetrum Carex las.wcarpa "Trlglochl.n inamt.una Mee51a

\

o tr.lquetra » and Fbtent.l_lla palustms Nbderately rldu fens havev

fewer spec:.es m ccnmm w1’d'xpoor fens L= Plcaa mmana, Erlophorwn N

-

chanussoms and Sd'xeuchzena palust:r:l.s. Spec1&s L -ric:hness 7- is
hlghest 1n the mderately rlc:h fens | |

' A sun'maxy of vegetatlcn ‘and mvmmtal grad.lents fourd in
‘thls study is slmn in Fig. 4-2.D&ozﬂmt1mof?:hglOOstarﬁs_

L4
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based on all species 1s’s’1/mllar tothatbasedmvasmlarspecies

. cnly The vascular plant veggtatlon gradient ﬁ'an nnde.rately rich fen |

P to actreme rlch fen to poor fen reflects a nutrient g:adient

' Phosphorus, orgamc mtrogen(fall), and anmon.lmn(fall) are highest in .

~'mde.mtely r1c:h fens, th.le nitrate, anmcnium and iron in the spring
are hJ.ghast in extreme rich fens. The on'hnatmn based on bryophytes

only, results in a‘vegetation'gradient fram , extreme rich fen to *

- moderately rich fen to poor fen, This bxyophyte vegetatlon gradient

reflects an 1om.c gradlent (F)lg 4—2) Spec1fic canductance, calcmm,_

magn&snnn, and pH are hlghest m extmne r1d1 fens, intexmedlate in

noderate.ly r1c:h fens, and lownst in poor fens. ’Ib a smaller extent

>
| sodlmn and portassnnn also follow this trend.

- N
- '1cantly dJ.ffe.rerrt.a A01d1ty, @alcmm, magxmlmn and iron-are

~in 'ahe fall whlle phosphoms m poor fens, orgamc m.troge.n
Jand ammumn -in extreme rich fens are lower in the. fall. PEat
chanlstry variables - also show 51gm.f1<nnt dlfferenceﬁ between surface
and subsm:'face valu&s Magneslum,_ scﬁnm\ potassmm, sulphur and

) phosphorus arehlghe.rmthesurface peats Correlatlonsexzstbetween o

Shes s -wate.r dmlsu'y VarIablas and peat d’leru.stry variables. - Cal,cmm,

magneslum and sodlum are 51gmf1<nntly correlated m.tl‘l that m the .
4

-

.thatmthesubsurfacepeat

« N B - . . : Fe

Water chemistry valus in the spring andmmefallare'

"

_‘peat as ampotassmmn, ptwsphomsandsulptmrmtlwfallwaterylth.
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Appcndlx 2-1. TWINSPAN analysis of 60 Lesser Slave- -Athabasca fens. Cover classes are 1:0.1-2. 0%,
2:2.1-5.0%, 351100% 4:10.1-20.0%, 5201400% 6401600% 7:60.1-80.0%, 8:>80%.

o * Stands 1225011 44{.1.4 335645555555 143333&322341. 22233222{01115(00100100| 001
Specifes 901767 |45690|569080123456 8723473834812 56901278 13458 79045223 [681
Utricularia intermedia 212-1 32221 1-41112-122-11-11--- 211111 |- 11211 |- f oo oo .
Carex limosa 121132 44433|235531134312(-21-112131231|-221-221}--111|-~------ -1-
Meesia triquetra - 1121)-1|-3261|5434421- -423 | - 324222-33221[11221- 11| - =1-- |- == nn |20 e
Menyanthes trifoliata . |5454141123122|34412-2-164-1|-212172434313123143333---11[1------- N E
"Drepanocladus vernicosus [5654|35(75557{678655665513 5544545477555 28365445} 1344-|------ 1-4---
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Appendix 2-1.  TWINSPAN analysis of 60 Lesser Slave-Athabasca fen stands, ’
' : (Continued). ’ e . N
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Appendix 2-1. TWINSPAN analysis.of 60 Lesser Slave-Athabasca fen stands.
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