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Three pnn:y gradients of pool habﬂ:p: vnuut‘icn
have been ‘tdentified. for’ twelye Fools within adjacent slope
fen and basin - bog enylxon-gn_t:l .on_the North Barhonr

Peninsula, Ne land. -Thése dient 9 01 < 1)

o'n aient 2)  gradi 'ana‘:n

a surface watery flow gradient.:. The .dynamics: of desmid ',

es iated \dth the: fungen of th.le

poou have ‘been examined and ‘are strongly modiﬂed by~ the

i g:ndients. o4 L g

distnlbut:ed with' the minetotrophlc gndhnl: and zanga fxmn
ey
thoae endemic to ninemt!.oph(\ pools (43%) to those endeni.c

to olbrot:ophie “'gn 2 (16%) . Pool ~ dominants -, were

heterogeneously d!ltributed md co-pund associations with

few shared species  at extremes of - the gkadlent. The -

ng factor in relation to 1 appeais to be
chmg;s in water chel.lutr}.v Positive eoueintionn “were
found with pH, Ca, Mg, Fe, NO3~ md ;ulcatv and negatlvz
cor:elutiunn \kth tannins + U.gninu COD and P043' (® > .01) B

Thhty-elght of théidesmid species. were restricted
:to permanent pool.l. The less-species-rich t\:"empatary pool-
,_kliaud most a.'gl? domlnmtl qpecies with permnent pcolg but
‘Iickeﬂ' many of the permanent _pool 'dom'in.antsu “ Dominant

speciea fR temporary pools ' shows d a qzeuﬁe: unevennua of

- abundance mm in permanent poolm.‘, 'ﬂ(e deteminlng flctn;

v —=d




Ty vaaanonal total pnpuihtion changes, was ob

with zespect to pool p-tn.nency uppnrs to be diffexentitl,
deliccut!.on tolnmce by veqetatlve cells in-d lid speciel.

Pool' vltex £low lnvexed 'totul denid\ pqpnhtion

_‘dennitien and ‘1ndnced a high dague of telpon]. htlability, 3
appaxently by wuhlng away pon-.lonl of thq lnodlly adheting .
q .doln'ld growths. = & . 3 ]’

B “. o -y-tmuc ; tmpoxal nziauon,i other - than 1%

:veﬂ in the

desmid ‘cnmmun’u‘lea over the study pe:iod. Pools not

.to wlter"giov or 'temponxy d@rying’ nhoved par 1ztance in the 3 ‘j
1mportance of domlnunt lpeciea gzoupu. y The high degua of ; R
temporal consistency in  the - dedmid- cemmiiéie:/n’s in... . i
‘contrast to a high degree. of temporal variation: in ool - ol

water quality. ' \Ey o
4 : it e
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; vhich prevail on

{ ) o
2 'l'he desmid (Chlomphyta. ninidu

e) flora of

peatlands is diverse and highly hgferogeneq\n (Strom, 19:5, :
Flensbufg, 1967;- nemng ¢ Malder, 1970 Petertl, 1914;
Hoeln/:ung. 1976), _and. this heterogeneity is paralleled by :
a ut:ong vgxhﬁon in ‘the biotic' and ab!.ouc ~conditions

small -scale and over time,. even v!gthin a -
single peltlund site.v Anki.m)mrtam: quution, vhicn is .

uadreued in tMl ltudy. 1!-

to what dmee does the

peatlnnd hubitnt variation conttibln:s to \:he dynnniu of AS
desmlﬂ colmunitiel!,‘ and' what are. tho fu:ton vhich ar

causative nE this vlziation? ‘_'
s The' Islapd of Newﬁonndlmd, with’ more: than 100 uon
ha of peatlands (Wells & Pollett, 1983), ‘offers an “ideal

sitvation in vhtch to nddreu bhh que-tlon. By selecting a

. site with -axlod gudienta of—wnditiun y-and, by “ the'

ty'p!.cul of nuch of the Ayalon ‘Peninsula.”

uB}vyunc of g:untltative mpung techniques combined with
uunzenent of biotic und ablotic uruhlel, it l.a poul.ble‘
to. render * nuch a potentlarlly unvielay inveltigatlon lauvhat
nmuguble in uope\‘!h!fhdy onm:exnl a lexiel oi tvelve

peatlmd pools nitnnzd ln a singlé site at KNorth lnbour, i

on «the ‘Avalon Peninsula, Revfonndlund, these -pools. ulected .
to pxovﬁa ag wlde a unge as pmlal.ble of the. bialogicnl and /
pnlugscm conditions ‘1ikely to- 've_encountered on a bog site

1

" of . the . seven publ shed vozkp on Nevfoundland

deuids all but one cnnlht of taxonmuc 11-t- from n nnge

@




P A .
Loy tr Wy )
of ' habitats; including peatlanﬂs. .The 'works of Taylor

(1934, 1935) pruvide a valuable taxonomic basia for deemid

study, consisting of ‘the descripdon and ilrlust:ution-of ‘a,

" aige number 7of Eaxai . The sgle. eologieat pastlend Wock ia:

that of” Hoven & South (1981), and aﬁhough pouing geneul

_qnestions on desmid population chnngeu it is limlted in
appucal:ion

‘@caling ,with il

woelkexung & Gangh,

1376) Bbvell & sautm 19511 Booper,

1981)‘ .,The most: uuitubln technlque avauable il th&t of:"

"Gough & memezung (1976a) " which’ LS daaigned for aumplinq‘
!:he ‘aufwuchs"

S mac:ophytes. 3 Zn thia study the uqual:i.c snhmum of pea\:land o

paul “fringes vas used a8 the sanpling substrate; the method

ad been employeﬂ vith a measuxe of euccens bx Hawell &

Snut (1981) " and Hooper (1931),A based on the Gaugh &
woelkexling (1976:) *ﬂethoduloqy. This study app?ya%

“ho ver, e be the 'first in vaifeh, Jsuch & qqaneuaave

over time, ulthin a, aingle peacl nd site. ’

Nevfuundland peatlands huve been extenslvaly
stud.led (Bee Hells & Pollett (1933) for. a revxew) and are

5 single Bmall genns,.'
& vy

_ladeckova,b 1962) componer\t of aquatic b

wall

c'hatagter;zed. .Gradj.snts “of hnbitat \a

\and" are-

wh—.h site “topography ‘and :

'




genszal terms,’ changgs i’

he qrig:’.n of moistuze suppl.y to

peut_lar\d poola v

condition) or atmosphedc plus’: from mineul sou“ water |

(minerotmphic condition), .correspond to a main gradlent of

 ‘variation” paralleled: hy changes in

‘the peatland pool envx:onment include the

197‘5) and he degzee./_of \u\te: mov!ment (Sparling, 1966;
" ingran,:

. chemicnl, and biologicnl vatiables. <

Przviouu studies suggeat that deamid communi;

azev’affected by changes nuocxated wlth theae gradients

(Flensbuxq, 19611 Plenﬂburg & _Halmer, 1970; Flgnaburg &"u

Spaxling, 1973, iaisluoma; + 19751 /Jensen et ‘al.

¢ i 3
Coeaely 1981, 1982) By combi.nlng quuntibative denmid

! samgling, »wlth measuxem:nt of

}ese gradients over” time at

the degxee ana the way in which the vqriatio:l aseocl'ated

w;;h these gtadieg}:u ;cqn\:ributen t:o deamid €0) »unil:yv

" dynamif:a" (A

wm:e: ‘'quality - changes agsociated with‘_" the

»uh Y
Petetfi: 1974).. The unﬂeraumﬂng of - ehenical factors

elther stzictly atmcspheric (om_btot_:mphic.

uater chemiutxy and -
W biological chuacte:istics. Further Eactors' meoxcant wtth 3

he Noxth Hnrbouz sh:e, lt waa hoped to be, able o’ assesa ;

S minemtrophic grudient have been speculat!d .as’ causal in, the %

i chan és, in desmid compoaieinn 1n peut pools (bu: metf,/ws«, i

importanl: Ln deamld g:o\n:h is howeve: limu:ed Lahnratoty




1971%, Hoaiaisluom, 19’76, Gough, 1977).

00,32- balance individually or ln cunce);l: may utfecr. desmid\

giowth (Van' Der. Ben, 1970; Hous, 1972, 1973a, Tassigny,

Imté:pxetitidn ‘of

'_Hle results of . these worke 1n relatlnn to minerotmphlc

‘mature.’l : )

'gradient 1: limited by the numbe: of species tested :and t:he ¢

diificnlty in xelating expezimentql cnnditionn ta th se in

2 T vy
The pemnnency of peatland pools has been repo:ted

as impo:tunt in determinl.nq the richness™and composition of

desmid comuriities | (Grnblad, .. 1935 - Croasdale, 19735

Hosials}.uom, '1975}. © Most desmid speclaa are consldered

1ntola:ant ‘of even limited desiccution (Evans, 1958, 1959)

‘with n_cn—permanent watet bodies characterized by the few

Fe du:ing warm Veather. has a atronq “effect on water chemistz

tolerant species. The effect’of what must bé a aiffuenuu

level ‘of desmid dle»ofs along the pern{anency q dient on’

0l

'cummunj.ty structure "has not beenrdetermined. Evvapo.-

concentxation of: tﬁe wate: mse of amall ‘temporary: poolr

1962by

¢t u

(Ha].m; 13

nkfiown ‘what

Tolonen ; & Hosiaisluoma,

,1978)."

this. a1

'aj charige " bet:

*pumanent'and temporary pools hu on observed deunm spath

& patte:n!.

*éurfgce water, mcvements in :}eatland iiool 'syutemé

. act in ttausporting ozganisms, and’ material, afni are e:oaive

and uht e ‘forces.’ uoving vatats aze leau stagnant,
. bette: yg! and" with » diffexing from
. standiri ;,aeez‘(&p\ulin’g, 1966).+ Bland & Brook' (1974) :found




L2

: 2 v i . W 7 G e
.vater circulation’to be destructive to desmid communities of
the macrophyte aufwuchs in the littoral regions: of ‘ponds and

lakes, resu],t:lng in" fewer .species -and’ lower . total

popl_ilatlons. No information relating to the consequence of

water movemer " on deemids could, be found An ‘the peatlund

.context. ~ g o

Tempornl succession in desmid species compositlon

and dominance are, zepoxted in fen wuteu (Duthie, 1965

Howall & south, 1981). Other ‘workers have reported

congistency, at- least gver a seasonal cycle’ (Coesel, 1952!
Hooper, 1981). Tempoxal Achangea in, the _péat 'environment are

pronounced over a seauannl cycLe as ‘a result of changing

'
‘weather ccnditiona and biological acﬁivity. ' -Of qenexal»

importance to pool- biots are changes in water temperature,

ulumination and watei chemical composition. , Se<sana1
) diffexenoes ate Kepn!ted by Malmer (1962b), Duthie (1965)'
GroIiere & l!jine (1973), HcLachlan\& McLachlan (1975), and
Howell - 6-South, (1981). Conceivable dlffe:ences in temporal
.change in wuter quulity exist between ombrottophic and
mine:ot(ophic wate:s ue to diftezences 11) gross biolugica/

o activity and msy xplain diffex_enc_es in temporal chang in

‘desmid comnunittes. 5
el Qualitative field study of¥esmids in the’peatland
'habltj/have produced much speculation . on

coigequences of habitat vaiiation on the dynamics .of tpe

catiges and

gmid - community, - yet..no ‘one “has accwt{tely documented

community dynamics. using 'quantitativ¢’ methods over the -
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si'm)! smzs

North

A Een Bite and bog slte situated. on. t

Ha:bout Peninuula, st: Haxy 8 Bay (Mgu:a 1).. vq@’aele‘cted

K

“tybda- 16 cibae ymximity. Prom this pdat colnplex, 12 ‘pools,

judged 'to have the widest var ial 1on in. | dagzee of

S study. !The initial evaliiation'iof miherot:ophic ‘status ‘of

B area and fleld PH measurenients of pool water., .,
. S

r and a surface elevation

c 'l‘he elevation’ map was made” ' to evaliate ‘direction and

X .pccential Em: sufface £low between smple p‘uols Since 'the

hcg site vzas mosuy flpt, withno 1ntez-ﬂnw be!

t "een.pogls,

auch a mp was unnecessary.

The _ p?sitlona of pent depth der.eminntion: were
/based ;on a gzid divided 1nto gqun:as of 20.x.20 paces. The

s depﬁ: was determined nsing a Rusuan—type peat corer. - An

aertal photoguph (N6, A19760-85 Dept. Energy, ‘Mines and

" "Resources, Canada) - was‘ ua:d ko dete:mne the, ,site

The map h‘ ]‘- of the slte poola and depth
contours was. "based on campasa txinnqulutlon.

detem!nad from readj.nga f:om

contouxu for the fen'site wér

pou!.tlona o a grid v:,eh 5m uquneu.' Relative elevation

for al:udy on the’ basia of fheir having a wide range of 'pool.

»mi.ne;otzophlc Lnnueﬁce and size, were slicted for aetailed: -
'.the pools was based on vegetatlonal composition of the pool-

Peat depth contour maps ‘vere. .made for both sltes,

(ulat_ive) map for. #e fen site, .

The* el evation )

was datermined using ra Hud level and a’ ataﬁ\ rod.”




s1evgg1on¢’,/.ze _guen_\ma;;u'n to the lowest polnt. on' the
site,. - L - Has s - .

Prior to* upllng, marker .pegs - of 1engthl of
@ “woodén dovel rods: e

driven into Ehe pool lud(-ent Ln the

d:epeat puxt nf th: pon : - These rods nn nzhd at water

level to pxovi e a refennce

int to udov.fluctqgtions in

poel vater. level to be ucorderl. .

UL peat eater: level Reasurments bagln in March 1981.
Pe:fo:ated PVC. tubing wlfh an \nsidg bonglmater ol. 4 cm,
length 5{ ;:A. 150 ‘cm; und plugged at. tht base was- used to

" 'meaBure ‘peat’ wutgx levei Two" Buch - tibes ve:a placed on
each. site,, beipg driven | into ‘the. peat ‘as far as ponslble'
'with the pipe: top uml!.ning abovethe, 'peat nuzfnce. Water
level.s in the plpn were n:easuud viﬂ\ a dlp stick.
£ Quut-t(ve vegntational lurveys vare clnxed out’

.th:ouqhout the study perlcd (Supt. 1980 - Aug. 1981) o ', v

A Ryan r.hemoguph was placed at thé water nxfaée
e ln the latgalt pemnen: pool of ‘the study.site (l’Bl, Figure

~2)" in “March - 1981 ‘and nn eontlnllonlly to the end Ji the

. ltudy period.

.. STUDY POOLB (NAMING sxsrm)

e 'qu stuay pools were . desigdated by a  hame .

uither P or T lnd ‘is delc:iptive uf tho dque of penuhency

of the wats: bedy over. hne. : 'rhi.u ntt:lbute 1 vur!.uble

hecvean ull poals, .but. t\vo hmnd cluul ue apparent. A

7 .suhject}ve boundary was defined to s

g conaistlnq of two letteu a numbu. Thc first letto: l.s 3

raté pool. __t_hlt‘ voqld .




,pool pemunency 15 q!ven in the evaluation of the pool

on. " the ‘number’ in:the name is\uded to separate &ndividual

given month were taken within

aquatic Sphagnum fringe was iully exposéd to the ¢

due to xel:elsian of ' the pool vater Jevel at any point during

the 'study perdod wag” claaned as & temporary’ pool and

designated by a-T. A pool .in which this did not oceur ‘st
any polnt during the study. was: clasaed as pemanent and

designated by a P, A mo:e enticul relacive evuluation of

pemanency .gradient.

.+ The seeqnd 1ex:ter 1n the name is either B (bogr or'

o (Een). b\lt ‘with. dasignations no\: lntended‘ to. be/,v
interpzeted 1n: “terms, i poot ! miqerotznphic staf_ua .
identiﬁes which of the tvc‘!\wY sites the pbol was Iocutea A

pools: of t)\,e same “two letter designatioﬂs.

SAHPLING EROCBDU!\E %

Quantitative snmpung of Desmida

Con ine occuions fmm September lseo to! August >

1981 ixuantitative samples of demma in the (équatic m
f:

B?s wexe taken from each of 12 unpung Pools ‘of the:two i

it (-see Table 1 tor daten) Samples fo: all pooia in any.

4-day. petiod. Samp].!.ng"

p:oceduresr weu based Geugh & woelkerls.ng (1976;‘) and

Howen & Sonth (1981). ‘shoots of the poal fzingau;

:uny ‘subméerged’and at surface level were sampled. Samples
were zemoved by hund by genely eepnratinq a clump of ahoots g




TabTe 1:/ SANPLE DATES AND, NUMBERS.OF SPHAGHLM: SAMPLES "IN SAWPLE SETS. "

' : : 1. Number nf Ehagn 80, 80 80 81 81+ 8! 81 Sl
i 3 . . . © - samples in set .Sep Nov Dec Mar Apr May Jun Jul

Ceto(3)

Values' in:brackets glve me number- ur samples taken
1n Decemher 1980 when pw‘ls were 1ce and snw covered




ST IS

and” placing them in plastic bags (Whirlpac; 21-% 14 ém).

“-The amount removed was estimated in proportion to the sample

bag t;7 maintain a roughty comparable sample mass. The
procedure was completed quickly and vithout lqneeling. A
nnpung l:ontainex as naed’ by Howell & Sonth usn) was not

auitab?foz this study, due to large variations ln absolute
5 s

amounts®and tightness of packing of the fringe Sphagnum.’

sampling positions along the pool fringe were randomly
located; at eueh n-ple pcsition the nearest portion of
Sphagnum fringe vas removed. . *

| The number of’samples taken frori individual. pools

varied (Table 1) and was nubjectlvely assigned on the buin

© of poal size and avullnbuity Jf removable Bphagm fringe.

‘There--is a po_{itive .correlation between ponl size and

numbers of bampleés taken, but it is not strictly related to

‘perimeter length. The number of samples taken was reduced

during the period when the pool; were snow andvice covered,
and samples were ‘difficult to obtain without damage to the
pool. : x . - "

v -
Water . chemistry

For every set of algal samples taken during the .
study. two vuter unplu were taken from lplcl!ic points in

each sample pool. One litre.and.0.25 1 polyethylene bottles

+ were submerged below the pool surface and complately fined.}

In the temporary. pooln, whan water levels were too ‘low for
this 'procedure, water np removed “using ‘a hand opetuted

s AL




‘profiles from water -surface to sediment. for .pH wé:e'

o :elétive to marker pegs was determined? Peat wat.et Leve

Sz

suction pump. '.l'h!.s allonad a’ minimum of. disturbance to the ;

* bediment. At 'the. same poim:, botton and ‘surface oxygen’

levels lld tempexaeuu were measured usSng a pnrtable ¥s1
=

oxygen meter.

P X BB e ) o
For )une’ or two “dates from July-August 1981

using a on pH probe. Sediment deptn and

‘ layering of the pool were also detemined on these data.

Physical_ Measurements .. , .

Oh -each sample date’ the water ' level of 'the’ pools "
1. in

the four measuring tubes was “also detemxned.
\ ,\ a genenl summation of the physical cendition oi
thL pool and au:rounding peat was made on each samgle date.
’I‘hm included ubservations on sediment colauz and textule’,

wate: surface scums, water flow andy vegatatinnal chm

(mainly new gmuth and decay changea)

smm.; ANALYSIS o

thnedtately fxed with 50 m of PM (26:1 :
\ethandl:fornaliniglacial acetic acid) . The Tenoval ‘of the
aufvichs material from the sphagnun’ vas based on'‘a pxocedure .
given by Gough & Woelkerling (19763). % it Bl




_,' - " . Sauplee"from‘ the same pnél for

-13m

,sample date

X were ccmbined to prodirce nne final sampl Repl"icut.ed sets

of ump].ea were taken for a :epxesentutive set of four goola
duxlng the August 1981 anmpl.e dntea. d

' Each sumple 1;\‘,3 ‘pool” set ;vas t:eated uimuarly.

e '.\'hg pxeaexved aample was first agltated by squeezing within

the ﬁhixlpuc bug for. _QA. R -min.

Banple vas . po\ued through cotton gauze: Anto’ a" l:lean i

volumetric £las|

'l‘he sample then haa ancthet 50 ml of FAR'

’volumgtxic ﬂuk. 3 The eequence _aa repeutad for a third

samples in the ponlea set vere aimilarly txeuced

with waah!.ngs heinq poured ‘into. the ssme initiar velumetric

£1aak. Sizea of flaaks ised’ unged f:om a 500 ‘mL iiask ‘for

2 samplea np tu n 2000 flask, £oz 8! nmples. Pollqving ’

vuter vas Added tn fill the £1nk to the exact; volume. The
ﬂuk vas the‘n/hp d and shaken well. A total. of: Eive

subsamples uf 10 nl volume were :emovea £rom the flas‘k\using .

a vnl.umet:x:ic pipette and- placed .in capper] 15 ml centrifuqe

", rtubes,' Thege ‘were tha quantitative desmid- sumples. A

alpilar ptncedure extr&cted between 86—93| “of the desmid

'ute:xax bnaed 4n ‘a,"tbtal * rom: six washingd: - Gough i

: Woelkezllng (1976a) also ‘evaluated- a pxocedure similnx l:o-

that used 1n thla atudy and pxedicted‘van 883 temovai' of

i

!’he uquLa po:tion of ‘the .

¥

uddition of all sampxe washingl m- the flask; distillé@ =t

“The. efficiency of 'the algﬂ ext:aatd.on p:ocedure 5%

K ', can” be inferred fram Ho\vell & Scmth (195&) in which a"




o PR S s
e algal material frqm syhmnnn shoéta given-a waahing effott
y 'compnable/ with that used'in this work. |

mhe zemunxng mowa portionz of ~the :umples veze M i

th:am ezugzaphs were tpken foz many taxa.‘ ’I'ﬁese ‘:esulta

el a:e “not reaented b\lt are avnilable for confimat on ' of

y -fn. .H.‘c. Crpasdale (Da:tmo\lth College, Nav sampsm:e).

¢ ons ‘and of itaxa teault f:om . .
Ry i B
'\ e obnztvations of tield muterhl Erom whicﬁ only disbinct and 'l b
! nepanhle taxa uere Qecogntzed and used.” ‘. K g Sk

iy The - qnalﬂ:utive annlyau mxs ‘made on Sphunnm

extncted quantltative aamplea. s l’ox each - poo.

sample, a

liat af taxu was ‘made,’ The prouedu(e 1n thls pmjéct \lsed u

taliof 8 sndes (3 q litative ‘and 5 qumtitative) The e L

o AT quulitative sli.des were mde from . a drop of conﬁﬁtuted”,

K eumid uliple coveted with a zz x 22 mm covenup, t] ey were .

cumpletely scmﬂned« . The »number of— qual,u:ative sudes_




B :
requi;ed to, tecurd most.- tua in a aample was detemined fmm g

trials where ‘fiirther 51

8 were exanined until no' o: ve:y

few new. taxa. were obsexved. Y SRR

‘\ 3 'Qua‘nti}:atvive _Anulyags of ‘Desmid Samples -

ftez, cou 7 ‘ch (1 cn3 volume, 7 3

1000 mnl auzsace axefa) wers

~used l:o count desmids *!.n terms'

;Of valume ot sample, and counts vere then used ‘to- calculate e

numbexs oj\’des’mids i,n relatian ‘to Bnhmnnm .ar.

walghtsa 4
Umu was done by counting d%amida in 20 random tiglds (0
",mz) from ‘4 Whipple ’ q:id in th* mic:oscope ocular, fr

1des (chambets), ata i gniﬁcution of 1odx.

“miﬂ.al deamid anmp\lea wgre va:iubly ccncentzated (0-100\)

’depenaing on - the density of pu:ticulate matetlal in the -

safpie, pziot to uae.' Bafo:e addltion of "the sample to. the

‘chmbu. the sample was mixed thorouthy.
filled ueinq

| The chamher‘ was,

ptoceduqa zecommended by l&:Alice (1971)“ A,
lntge boxe pipette -was . uaed (:o £11} the" chmbez .at_‘one of 5

WO npen corne:s zemuining when a erslip wus slid across

the slide chamber at a 450 ang).,

The. s].i.de wua allowed to
“setfle iok a minimlm of 10 minutea hefnxe examlnation “aB

“(1976)" for PAA preseived :

teeomnendad by Hoelkerling et Al.

mstexia). . !

: : The reproductbility of the co\mcs we:e detarmineﬂ‘

ixom z‘plicntea. 'l'he ’dennid(totale ‘frem 2 :epllcatea we:e




R (hndel:‘

o . i
—16-,‘ < =

* counts .of 107 0r more, 8 were within 15\ of the mean, * the

“ -othei was “within 208" of 'the mean.

The calculatinn o! dzsmid quanuties was' made

using the fozmnla- i ‘ e [

B = area -of. whipple . ; St

S n\mber of. aeils: obaetved m «;ntal

nunbez oE field! eounted v

or nore ue q!.ven as a zeal mmbe:.

e as present in :1ow relative S i Taxa *
1ai:al.:l.imz less than Eour cells vere ‘n'a'g :epurted
indfviduuny, ‘but: combinsd to: give a value for undetemined
taxu.’ On].y livim; ells (vith chloxopia!ts) ,vexe

used in the quani itativa enumeu(:ion. “For filamentous tnxa,

individual seetionu of iilament wéte considexe_ a si:yng_le

.ind!.vidual.‘ A B G

\&mhaua on’ 4 8 ceus




- equilibrium Haa reached

Viegal compurison with-‘a series of Pt/co stmfarrla. e,

“17'-
wnte: Sample Chemical Analysis

\The' " North' Harbour sites. a:e" within' walk!.nq
diltnnce ‘of, a.cabin vhich vas -used as’ a field laboxntory.

he ~1."1 .water samples ‘ye:e filtered ‘through-a

glMes , fiber - filtex (Gelsan | typs' “A-E) “using’ a ' suction
abparatus)” within an hour of co_ueqnon._’ at ":he’ same . time
colour was determined fﬂt ZD ml Of the - Eilte:ed water by

:em.:ining porticn. of' the aample was cben E:pzm untu

“ further uqalysiu. The, 250 mL water aamples were ﬂr)it used

to deteruine “pH, :hls being done wsth 2 Co:nlng EIOA

expanded acale 821 etars ! ‘A pn -ufezence comblnntlon
eleatxode Was ullowed to !1€ in the nnagltated sample until

* The wat!r samp).e was thgn placed

in an EIIEnmeyex Elask ‘ana’ haahad “in a \'atex bath I‘.o 25°C.

Conductdvity. " was : determined using | a ‘Birnstead” B 70-C.

conductivity meter ami a st cell with a comtant cf 0.1%

1\. It wue observed that conductivlty uadingq wande:ed and
i
would not n—_nbilue 1n some. éases’ aftaz perlod! of more 'thun

“15: minuua .

adsorption. oF mte:hl Ln the watez onto the platinnl platea

* The measuremeht was repeated 3-5 times until'a mus:?ne. o

. of the. . probe (H. Hoopél, pets. comm,,

usé’a 10 gec ‘muuion period. of the probe £or readings

E eading was - obtalned.- Such. rgsulte_ ‘were :gprqducnble‘ and,

are’ connidered vuli.d. The field-determined oxygen levels th

1E as squested that - this resulted from

It vas decl.ded tu i

h
i




7 b g

sample pools were cunvertad to percenﬁ:ag oxygen saturation
. 7 ‘3

" \:IBing the nomogzaphic metho ‘of Hoztimer/(lﬁsl) B

PR ‘. Further . chemical analyses ot vn\ter umplea were,

[EANS
perfomed by. the ‘Water Analysis" Fac. ld.ty of the Chemlstxy

nepa:tm&nc, Hemorial University of Newfoundland.. Parameters.

neasu:ed and - methods used axe

4en in Table 2.‘ saﬁples»v

Vegecation analysis conslated of viaual estimatea .

’af ubundance of .macrophytes, l\ainly those in; and: azound the’

sample pooln' Cellected samp}es uere pxeue ved by* PKEEBinq
o ‘air drying and"were' then ldentlfied. Sphmum

identi!icationu fouow Nyholm (1959), except g ﬂuim;nn

‘which_ i after Crun & Anderaon (1981)% Due to an jnability

to aepazate 8. n.eum;enm and §. subnifens; Epecimeﬂﬁ °f these.

taxa are grouped-and referred to .ds'S§. mmmlxnhm:m.

Othier  bryophytes £ollow . Crum (197'6). | The “1iverwort,.
: S HYETROE

menml_g; nflata is gftez 'A!nell (1971). *.yascular

plants ‘are after 'Ryun (1978) £ut the tteel “and ‘shrubs .and :

Harie—victoxin (1964) £oz all others.

Qu‘antstatlve Dlta g Analysu'

‘The ualicltive deumfd data’- md percentages Erom

qhantitatlve desnid data ‘were lt:anged in an ordered £wo- vuy

table by classiﬂ.cation of' taxa md uamples usinq ckm-

prcgum 'I'HIKSPAN (5111, 1979b) TIVINSPAN is' a polytheti.c

i

b iR




iwI'ER EIID!lSTR' PARAMETERS ‘MEASURED BY TME HATER MAI.VSXS
FACILITY, mn AND HETNOCIS USEI

w2 i-

Ve

. PARMETER - 'umsormmm mnuszr

N 1A Anongmos 1980) no.
te mg/1 PO, ..+ - T:A., Anonymous(1980) no. 1
! ‘ng:/"l: L \),(mnyms(wen) no:
“chlaride “mg/1 €1 “Aronyous(1975) , me thod: 408 A
sulfate - ma/1 SOy * Bnonymous(1975), method 427 ¢ .
* taminssigntnsng/i. oL * mnonymous(1975), methad 513
Sy s A  Anonymous(1975), method 508
" KieldaHt N mg/1 N / * Strickland & Parsons(1972).

A:A.S. = Atomic Absorptio
R Tmmms




'us Ann].ysu of Hill et al. (1975) ¢ serles
of orainations by Reciprocal -Averaging of Hi1l': (1973) are
" \ied" to identify directions of variajeion in data groups’ S

_whtch‘ are Wmoualy ‘split t 'produce a hle:nrchy.

Sdmples are first clusalfleﬂ -and then p:afexences of apacies
“in samples axé used to. deﬂne a clasnificatlon of Bpeclen.‘
'I'WINSPAII wus not “used ln this ucudy to de:xne g:nupinql of L.
sumples and speclea. X . o : s+ i i

"An “oraination technique" cQ};éﬁ , ‘degzended ;

'~ dorrespendence 'anaiysis. (B411, '1979ay Hi11"& Gavch,

*..1980). and a ‘compute progran ECORANA- (111, 1979a) was uged -
“to ordindté ‘qualitstive’ and’ guantitative'.desnid = data.

'Q‘uil'itlutiyé' compon(tional ‘data .. were ~  changéd . to'. a

™ qua;mtiint;ve in prinr-to ordinations by’ sumiing the nuber -,

of times d s ulfic tnxon oucutrerl in a pool’ont- of the nine -

5 na‘m‘ple aatéa. 'l‘hus one’ vulue, an Lnteger batween 1-9,"vas
obtained faz each ~ tnxorr for" each, mol. The quantituive
dominant species data - were' used in raw. foxm. celm/g ‘aryv‘

‘mmnum for ordinati. n.y ALl taxa: were used in the

nal,itativg nzdinatlov wh_erus 'fox quunti»t‘a_tive’duta'.

rdipations, trial ordifations . were used. tq ‘identify .

'uiu'tue‘ra{ * These ‘taxa were rémoyed, 11 subsequent: trials and.

are noted in tha -resulta. In all oxdinaticu raxe Bpecies

3 wd:e not dmln weighted And psogran defuult optionu for
tucal ing of nxes, nu.lnlm:u of segments used and - the

its uge

e!canng thzeuhold were \ued‘ An ovex:viev oE DCA,




. : s ctent al & nomf. 13!1).»’
/] e 'l'he uqntﬂcu.nee uwlalu _of _the ‘_eong].-t!.on vere: aléo




:“blanket " bog. " The sloping’ sides ofi. the peninsula “are

*‘consldered petmanent. "

. depnnité (Piguze. 1) & medinlly aituated plafeau riaing ‘to

ca.

compnsed of a muaaic of :Ej.cn mAx.Lana (Hiu) B s_,P fnrest

_-and sloping fens. s :

The bog aite,. lies ‘at the north end of ‘the plateuu

peat surface is nontly ﬂat, but slopea ulightly along the
east eags uith a ueu maum fozeu: marqin- “ahe” stday

pool are nbove hhis sloplng ‘area. Haxim\m peat dept

the s!.te n 3 5 m: thls belng Ln 2 centul depreasion. 'lhe 3

wet hé

nd casd not dry up an any date duzing

the !tudy. ‘No vatex ﬂow vn’cbsezved Ezom any :point om, the:

site, wlth meemeable boundarles of pe:t uepnrating the w

80, m s covergd, with an “eferiatve,

aws are abundant on the site. Flvs poola ‘were -







AVALON PENINSULA
L .
Wi










; iy Lo-g5s g " -
he et and dominated by. s,nhmnm‘-'

Theie are also large .
.areau ,af vet ‘Flats -dominated by’ snhmnnm . See Figure 3 for.'
a genenl vlew of the bog.. slte. . :

R The| fen site ia Bitun‘.ed near- the ?qc:o'm' of; the
‘West slope of ], the peninsula (E'igq:eu 1.

o l\crpholngy o?\the “axea is " rogér o and ° atic
T ot slops fon. (oLl 1981). Y :

The autface

*'The south end 15 un area of telatively haavy peat :
deposihion with a

mdginmm -depth- of 3 ! (ng:e 4)

. ares 1s Bomexed b

-a sloping,

o:thg\fringea o

S pool

rea chatalpte:ized by large ‘amounts . i

" bottom










level measurement 1,t;\e

1 = peat dépth-contours’(in

ete:







evm:ion contours :

un deslmetenl rel ive te'

“drainag _t‘racki ol

Fom ! rested areas
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POOL
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RELATXVE PLACEHEN’I' QP STUDY PDOLS ‘oN PRIHAR! GRADIENTS OF
SPA’I’IAL HABITAT VARIA’I.‘ION el et " :

Rationale

. - The ‘critical ewl’hn“n' chemical and "
! g biological parameters of tat‘gaxiution concurrent with

R the locakion.and ‘time of demid sampling was a preréquisite -

for’ this study.. Givén an acourate documentation of ‘the

spatial: dynamics of tﬁe ‘desmid community, interpretation vof

habh:at relations HOllld be ]Jlllited by the detail ‘of hubitnﬁ:
* . n/.mnnion.

< f From the suite of phynical/chemical variables of
habitat ,cordition  examined, ’ it wag possible to' isentify
‘three pumny gradients ‘of: aputiul vnxiatlon relevent to

.pools. - Desczibed will be.a mineratmphic gxadient, 2"

. : 'pérmnency gradient - “and ' a su:face water ﬂow gndienﬁ.
. These: qudienn 1ncozpor&te groups of variables Hhich have‘ o
both di:ect and ﬂndl:ect ‘relations . with the p:u\m:y
.. qradient. | These gudxenia vere used as ‘the Bisth et
evaluation of _ habitat variation . with desnid  spatial ]
patterné. The gxudients were defined on: the basis of &
e ' composite of specific physlcal/chemicu; V_/n:i.ab,laa. * The
% - validity of the variables vﬁse‘d in uhdesainq -the’ pool
-placement on gradients is considered, 1n Appendix IV. )
foy Spatial variation :~in Biologtioal (variables
\(mcro,phy:e flora) was not used in deflnlng punl placement

5 ) I on p:ima:y gudients because such vq:ublea weze nnly




e quulitativeiy'ex'alﬁined.

SRR R T
'l'he cozulat&nn is howeve: atrong

2 io:‘ ‘vadation’ in

Jof the te flora with

ptimry gradients, and ‘can. be inferred from Appendix . .

Hinemtzophic Gradfent.

'The'amlve s’amp’le‘pools aelected for
g:adiunt on" the basis of degxze o

studj form a

vatet ‘or minerot:ophic influencs.

npm: of. ms'neui soil

'l'uo pools; PBl and PBZ,

uceive the wm;mts Abd lre Lm:expreted ag nanest

to the ombrotxo

condltion. PBZ is; cloae \m PBI and PB2.

on the gradient but. is Buspected to taceive a. very slight

input of minezal 5011 water, .Five af tl\e uix fen Eite pools

" are

ac highly

ext:eme of the gradient.

et and Iie at the other

In pn, PF2, .ﬂp:, TF4, mpz and: TF3

D s vulation “in” t:he ﬂegtee #o

I:I\ere are heav inpllts of” mlne:nl' 5011 ‘waf_e:; hovever, there

im'pedes ninzral Aon vate: 8eepage.

'1'51, .TB2 and’ 'le?l, are:

TBL I8 :lnterp:

/\m;_ter but

whereas: TPl xaceives a modeute input, nnd lies . at' the

aa receiving a: sught inpu!: of ‘mineral "
5 at’ the ombrotrophic end of the gtadlent,

mlnezottaphic end. '1’52 is inhezmedi&te to T81 and TP:L.'

mlne:ot:ophic gradient was" maﬂe on’ the basia

character, nnd depth qf thre pool peut
Ih!.ch are givgn in lppendix IIi. Pools FBI, PBZ and PB! had

hiz:h pool /bottoii sediment

Three further -pools -

ate! on thq di « ' Pool"

xnitial evaluation of \pool placenent on\éhe
-of the’

Bement, detaﬁs of

.the, degpest peat bottoms with _maximum depths n_s_g!.ng from '
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sigas ° ' !
i

‘2‘00-245 cm.v of note is that PPB had ‘areas.of bottom greate# ol
& g than 200" om -4n depth but unlike; w1, »52 &na PB3, in-which : .
W - the ‘pool bottoms. wexe compacted und conplete, the bottom vas
[ ' e loosely con{‘yal:ted. watezlogged and ccmpletely e:oded away, in o
- plm:aa. ‘Thus. the peat’ busement of "2P3 does not. aet 2 an:

I -effective ba:zier to minexal soil watet seepage “agin’ the

e permasient boq su:e BooLs. Pool: 253 had ;he mindmin o0 4

depth of peal: bnaement of the: th:ae pools (PBl, PB2 ‘ami _PB3)
i | ik : .neazest; f.he pure” ombroemph!.l: oond!.tion, that being 110 .cm,
P s wvllo cm; leas than'" !’Bl and PB2. | This’ may contzibute toa.

poseihly highe: éegxee £ mineral aoil uater beepage in Plﬂ

"Pool ;TF1 nod "a sughuy' 1ower d!pth peat #

'IIO cm, ‘and the 'bottom wag .

basemem: than the ahove g!o\xp. :

L L domtere a.nd vell compactad. “This “pool 1ied in ‘slight

¢ "depreasion ‘on’ d:alnage slcpe (Plgure 5). withf'pouibly an
‘ im::éased amonnt of subsu:;ace wuter movement.

# . -’/ Pools.TBL: ind PF2 were compaznble in depth: of peat i

buament,,SD-Bﬂ‘ em, ‘but : difteud 1n battom chatacter. l"}EJ.'

vhlﬂ a complete a.nd conpucted bottmn whereas pn had & hottom %

.1loose sn consttuct!on, watsxlogged lnd bzaken 1n;p1

. TBI 1ies An a mstly ‘level p1am whereas m u.{s\zu(/ X :
. stzcnq drainage alope (Figu:e 5). ‘Boole. 'rnz ami (PPl had i

_‘depths of peat bottom vhich uze . comparable’ and aughtly less

thin: thuse of 1 apd PF2. | They differ An” character ;s do- :

“'TBI :and PF2," vith TB2 reaembung ’1'51' and ‘PP resembling PPZ

..conpnahle dephha of peat bnemant a:u thouqht to be . more -




ks

; high !corip@_gzoup. Feols nf tha hiqh lcoung géoup

oy ERme T pERN
_effective bartieu to unexu sou water cupaqc in TB1 md
TB2. than in PP1 nnd PPz. L

‘l'he mining Een uitu pools nz, ﬂl’! and  TP4

.lacked a peat baioum: a.nd hld- the poel water Sing in

contact- vlth the -inpzn snu. '_rhele pools. are h_thly
linerotmphic. '\

l’he water chemiqtty of -peatland pnou can “be used

. to Mtezput :alauve degzeen of mlnarotropbic i.nflnence.

'ﬂi’ M-‘ of

and nineul

and ninenl sou ‘water, - key pnm(:en of water qnality can .~

be »{deqtlflcd which vary strongly with conhh_ntinnu of water

Parameters o__i water quality Lnte:pret‘ed'to be most
variable with degree of minerotrophic {nfluence (Ca -+ Mg,

p}l,/ Ca i‘e, m:tmu- + ligu.nl) were used to pJ.leaA

sampl 18 on a unezotrnphic gradient.

A -scatt

_plot. of all n.lplo values: of Ca + llg

ugnbut PH . (Pignn 9) shows two uln gmupingl of samples.
The gxoup- an diltinct on the. bnh of pH hut nvex].ap 1n
the unge of c. + Mg vuues. : snnpln {rom ‘pools PBl, PB2, ’
PBJ, '1'51, mz ‘and. TP]. tau m the low sco:ing group nnd

. ﬁumplas from 'l'Pz, 'I'PJ) TF‘, PPl, PP2 and PP3 fall. in thc

dlatingt‘l} enriched with mineral soil water. Poolu of tha

Ky




Figure 9t

gépﬁd :

Y pool PPB =

" ‘pool TBL =

pool PPZ =

Scntter ploi: uf Ca + lg against pH uaing all
% !amples imm ali pools;..

HH R

7. numbers

7 numbers.

4,5 g :
POOL TF3 = " y:numbers’
' pooy,Tr4 = ““t 'numbers
% ‘péo1 PFL'= 7. numbers

000"

“ 7. numbers |

10, to 18

‘% numbers.1 to'9 <

ko
RoE
ko
to
to

o’

to 81

to0°99.-
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low scoring gzm’up were not, or were ulnnvuy Tess an:iched
wish mineral soil “vatars

. The - low scoring pool gzonp oonnstu of tm/
‘subgroups variable in Ca + Mg- values. Pools TBI, TB2 and
" TP1 had -xllu{ values exceeding those of PBl, PB2 and PB3.

E Interpretation of this result is difficult’in that T8, T82

" ‘and TF1 are  shallow; ‘small water volume, temporary pools

compared vith PBl,..PB2 -and . PB3 which .~ are lafgep .and-

Pecnanent.. The higher Ca + g values -in the teaporary pools ’

need “not' relate to. a grénter degree of mnemtzophic

: influen’ue’.f &' greater . evapo- concantraﬂon' ol vater mass
duz!nq dry pe:iodl and’ a qxeuter —udlunt -ugsaua area’ to
It &nter volwm- in the

N
““ ponry poola my- result in Mgher Cn

o# Mg values co-pund vltlg nnuu permanent peol

In comparison -of the Ca + Mg vlluel o£ TP1, l'!l., .
'I'BZ it can bt seen that “TB1 ' and—TF1 hnve vallles mﬂ!tly
higher _than TB2 but with strong overlap.

The Ca + Mg values for ponll Ln the high ueotlng
group do not aiffer greatly and are -o-u( of a comparable
unqe. An obvlonl dl!!e:ence. hmmn:, is that pH values of )
pool ~TF2-are lower - than ot.hn pool uqlcu in this: group. -

4 'IMI is not nlltld to the degree of lninemtxaphlc influence s ,»"
2 sinu t-.he pool nit- Mrectly on ‘bedrocks, but is thought to

refect amauncn in deque of £1 hinig. m’z a7 moré’ " .t

" atainage p.:ha,. (pigure s;. The lover pi values tn P2 are




g, 3! ~
thought to :elnlt !xel a higher _degree of atagnncy oi the
water mass. conpnud with othex pooh of “the group.

<% /he CaiMg ratios for'all samples for all pools are-

. given in Table 3. Good ‘separation of the sample ?oulh_ is
ippue;t._ All samples from poo1i'vpx», PB2 and PB3.show a
* consistent mass dominance of Mg~ with maximum values being
0.63, 0.72,:0.73 in 1, B2, P83 repectively. * This is
considered- indicative of ‘ the ol;brot:ophic nature of these

ponla.‘ Hagnellum il typlcally in a greater concentntlon in :
ccastnl pnclpltnion vhunul calcium 18 t:ypinully in a

greuta: concantutlon An ms,nerul soil water' (sae H!ttlen gt

al.y 1943) . _thus in omhtotzoph!c poox-, fed. cxclusively or. ;
pudoni'imtely with precipitation;..Mg -m be  in: greater W

.cunc-ntnuon- than c-. o i '
g ‘The = CaiMg ntio- iox u-pin‘ of TB1-showed
increases over PBl, PB2, PB3; the maximum yalue vas 1.0 with
two .further vune- above 0.8, These values were; hove'er,
lovez than those of the hlghly unerotrophlc pools TF3,; TF4,
PF1; PF2 l.ml PP3 in vhl.ch there 'was an -almost consistent

mass mlnmca of Ca. .An en-yle is PP2 vhscll had cn;ng

vliueu ungulg txo- 1.1to 1. 5._ 2 &
s . - The remaining tlm _ pools, TBz and ‘TPl had Cu:llq
vuuau lo-tly higher tlun th- w-bxouophxc pools (PBl, PB2,
PBS) and mostly less than 'the highly Iinuotrcphic poois.
Paol TB2 hag

mxlnun value of 1.2 slightly hlqhu -than the

L TBL )nn.hnnl but otharvia‘e most . ‘values . were compunbla.

Simill(ly, TPl had uxi-u- vllue ot 1.18 but had flv«




PooLs

- Table 3:RATIOS OF CALCIIN OVER MAGNESTUN - (MASS ABUNDWCE) FOR PODL
ST ATER SHPLES T R et e s




:valve ‘of 7e:in TPL:

»‘ 1.2 mg/1 with an additional three values xc-adlng the s

" receive-a degree ‘of input of mineral soil water;.

"Pool.TP1 sppears to haye (& greater degree of ninerotrophic

‘valnea; comparable with P:BL PB2 ¥nd PB3 with the elceétlon»

-40 - by
It is interpreted that TB1, TB2 and TPl
it .being

‘values above 0.8.

e e e

greater than ‘that of bog pools PBl; PB2 and’ PB3, ‘but Buch .

less than that of fen pools TF2, TF3, R4, PP1; PR2, PR3

inilnence than 1!1 ‘or TB2. . 3

A -utter pl.ot of !e ngnnlt Conxtlnnlnn i
li.qninu Ll punntad ‘in Ngure 10. The E.Lqure demonstrates
the relatlve mlnuotxophic inﬂuence of the three tuporny

pools TBL, TB2. and" L. bt

8 vell i couobo:nt 5 the - P B
intup:etltibnl‘ p:’virmuy glven. “.Iron Ls in a _qrgnger. T

concentration with '

A4n’.. minanl” .soil \'vutu ’compnud
pre‘c’fp_itatlonz “and congeqnenc}y s “found i greatest h
: tions ‘in : vaters: (lhl‘-e:, 1962a) |
Tolonen _‘and Halhll‘lnu}n, 1978) . Irc;n in peat yithrl

studied underwent a strong seasonal cycle (see Appendix’ VI)
which resulted in ové¥lap in values between ombrotrophic and.
minerotrophic waters dnxlng low Pe lo].lihu!ty periods.. _

Thus

it is’ the maximum - values 'of Pe which a

E N
A reting ‘aif 11_1 4 4nfluence.

o The e values ' from TBI lie in the low range. of -

of tvo higher vnluu, lnd have a maximum of only 0.34 ng/l.‘
82 ump!.el have :hxe: valies outside - the nnqg .of “TBL .

Bamples_ with a mnximum valne of 0.50, mg/l.

The ‘miiﬁuﬁ S oma

xceeds that, of. 782 by 0.8'ng/1and As 1




r!gui 10.: sc'uu:og plot of Fe against mltl;lnf;nl ¥

lignins using all- samples Srom all pools

ool TE2’
pool TF3
* pool !',Pl.

pool PF1 :
" ‘pool PP2 %
pg;u PF3 =




coos Ti
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maximun- Of TB2. ~Thus it appears: that the degree of

minerotrophic influence was gxea_tént.ln 771 and least in
L - ; ] ;

S (?f note are the maximun Fe nlne; in PPI, PF3 and
1. Pools PFl and 'PF3 - were of dlstinct)y greater

minerotrophic influence than TF1 yet have lower/maximum Fe
-values. ‘The anomclous Fe values can be ‘e:
dl!fezenu.al nlublllty of Pe and Pc-eonnlnlnq conpounda
blhreen pools. _Lov pl!, 1mr dis-olved oxygen And f_he

of reduc czgunu: nds tend to Lnuunn tho

uolubuity of iron by favouring the fe:xouu state (Koenings,‘
J1916) . yvate: PH 'vas lower (Mgun s) and there was - 2
greater buildup of refractory organic nateiials (rigure l._n) 2

in TPl compared with PPI'and PF2. The saturation of the

water mass with iron-compounds in PP and P73 was verified "’

by the pxenence of a heavy iron and organic_ £loc which-was

lhl.nl‘. in TP1.

A slight input of mineral 'soil , water Ln- PB3

" compared - with PBI and P52 has’ been - suggested, bn: no

evidence based on vater che-iatry is iﬁcnnt. “The basis of

. the speculation is a dil!z:anu in the upper sediment layer

of PB3 coiSmd with PBI bnd_PB2i The upper layers of PB3

lud a reddish brown colour mpuud with® gny-qnm in PB1

and PB2 (see Appendix II1). : The red-brown colour is. €hought -

to originate from inputs of ‘iron from n!‘.nuulv soil vater.
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ey o ‘Pe”manencyr Gradient - "

Peatland: pools vary ‘in the extent of ev‘aﬁoratlon
bf‘_khe'\;atéz pass -during :periods of de weather: Over £ime; :
a gradient of pool ‘permanéricy can bé identified which
distinguishes pools ihi.ch are” lea‘atb uke‘ly to. have majox;
‘drops in water level. from those which A:e llkely to dry up
fxequently. The degree of pool pe:mnancy vu evuluated on
the basis of pool’ motphology, site topography; observutiona.
of paol water level Eluctunth!.om dudng sample. dates, ‘and
pool vegatation. o < . 2

Pools in'viich the water level did ‘not “arop below‘
"the Sghngn.um fringe during “the study petiod hnve been
subjectively -identified as pennunent pools and -as a g:oué
‘have ; higher. degzee of pegmanency than the, tenporary pools
whe:e such a mujoz reduction in vater’ 1eve1 'was nbsetved.
within thie group  of germanent poola; the degree of o

pe:munency is va:Lahlé and  given :a longer period " of

* exanination. ‘major reductions .in watér level in some' pools

would be predicted.; A relative ranking of the sample pools

in relation’‘to predicted..degree of peri v is given in

Table. 4. . 2 g 4

Pool PBL is the deepest pool (50-70 cm depth) and ..

hnu ‘the. largest surface area -(Figure 2). I(; lies close to
the center ‘of a depresainn inthe bedrock in an area of
heavy pest deposition (Figure 2).. It l\elpected to have .
the highest - deqzee of pemunzncy and pmbahly has' gone the -

: A lunqest: time period with the Sphagnum fxinqea snpmezqed. of
§ ‘ E Ty k :




A Relative ‘Ranking

rmanency Gradi




'r:ampuuble (maﬂmum <4

.base of the major' dra{.

skl

‘pooh ’\:he depth o‘f o'pnn water is

‘the. remaining
cm), however placement 1n dzainage

netvorlm and penimeter distam:ea (su:fuce a:ea) do vazy.

Pool. PF3 has the largest pe:imetex distance and lies at the

age network of the fen site (Pl.gu:e

Y5y, e It is cons!de:ed to haveﬂythe gxeatest degtee of -

pemanency of: the fen sife poola

of _the™ ien sitel, P!“Z and PPI, hnve roughly comguable

= su:face areas and 'volumes (Append!.x III), hoveve: PFl lies

higher on a-drainage slope’ (Piguze 5): and. t b_etter ‘drained

“than PF2. Thlé is quppo:ted'by the  flow hréugh of water.
" observed: in'. PF1.. "Pool’'PFl.lacked a’population . of"the’

aquatic” macrophyte Nuphat' variegatum Engelm. “in. contrast

with PPZ. Tt 'is‘ interp:eted that P2’ hﬁzs a higher dégree St

pemmancy than PFl. The remaining per-&nem: bog poola, PBZ

and PB3; cnnnot be “placed ralative to thg parmammt fen

"pools, ' Pool PBZ has a larger’ volume than'. pas (Appendu T11).

Mgure 2).‘ PB2 ‘has a 'large  population- of’ thg aquatic.

il ’aquntic plants are lacking’ in’ PB3, Thdé Pﬁdlkely- ﬁgs a’

highet deque f petmanency than PB!. v 18w
< 3 &

of th ix tempou:y pooln An Hhich the water

: o level dxopped belov the Sphagnum. fringe, ’1'52 hn the least
. degree nf pexmanency, huvi.ng completely d:;ed up on - two
“dates dnring “the stndy (Piguze 1), . The pool 1iés in. an

aua of shauow pent ‘& zeiativaly hlgh bedrock: slope o£

crophyte . Exiocaulon :septangulare  With.' whereas truly

The oth:t pemunent -popls ¥

~.and" lies 1n anarea of slightly q:eatetﬂ"gpeat ﬂepouition -




“notes: - ‘1) ‘the zero,

£l T ) ) ﬂuctuationa of. wat:e: levels may exceed L

Pigure 117 . Water leve"l ﬂuctuatlan! in’. temporary .

pools .

4

: was completely avuporatad 0y
‘;fce = depth: of .ice 1n pool durinq t:he
e chemhet lample “date;

md. = unximnn depth of opaf wnter meusured

S in the Pool.

co:zespondu to. ,’

po!.nt on. t:ha Cyater level .
iy
g e A

% mgxlmum depth of open wate:. This is

_lécounged Eor by the oburva:lcn»thnt
éeﬁth of

hottom seﬂiment variel ‘over
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the bog site (Pigure 2). It is vell drained as Buppcﬂ:ed by’

the continuously dry naturé-of the surrounding peat and by
the  obsetvation that ‘even in: times of heavy rain the  pool
£ringes’ did not -£lood as LITE other ‘temporary pools.

Pool TB1 1B Xnterp:eted as havlnq thie next least..

degree’ of ‘permanency of . the'set; having had Sphagnun, fringes
exposed.to the atmosphére on ,tvo dntea (HAy, July 1981) ‘and

- Taving dried completely once  \Hay '1951).‘ Tt his a small

e »pumnenc
: thnt date. "~ TP2, in . contiast to TP1, TF3; ‘and’ TF4, is -

12
5 uolatea £rom duh\aqe inflows (Figure’ 5).. " The’ remaining

i condn:lona. i

i ’wate: volume 'with. a. perimete: of 6.5m md mxi.mun depth’ ot ‘

11 cm, See Pigure 12 for vieva of TBL .in wet and_ dry

-vatex 1evel below the smmmum f:lnges on only one date (Huy
% 1981). Pool TP2 is consldeted to have the least degzee oE

of, .these pools; havi-ng completely dried up on

g pools, TFl, ‘1'1’-3, -and: TF4, vnxe d!.fﬂcult to dgiiyl_e as .to I:Le. :

deg:ee of . pe:mnency. L TPL, although having the great

perimete: !.ength IS 7 ™ compu:ed with 10,6 and 4.3 for "l‘N ¥
and . TF3 respectively (dspths 3 are compuabie), had n»

" éubstantial drop' in-water leval duxlnq the, July sample (nct
: 'uhsezved in -ru and ‘small m TF4 (ugn:e 1;)). Thig 1 may

be pllged gligh_tly ‘lower ‘on “the permar

ey gradient “than’

The remining temporary’ pools\hcwed neduction- in'i
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POOL
81

May 1981

POOL
TB1

June
1981




| 3 e # Sg . 0,

Surtface Water Flow Giadient

study pouls were placed ‘on a; qudlmsurfuce

wai:er £1ou bned on the dagree and t:equency of | water

movament ln the pool. Flacement .on the gxadient was .

el U evnluuted uu!ng oburvations of surfnce £low duﬂng sample.» o~

dutes and on i.ntex:pntatiun oE site topography.

A relative ranking of aample pools 1n xeln:lon to-

the deg:ee of sn:face watex flow. is givan 1n 'I‘Able 5% On:ly

th:ea of the’ snmple yoolu (pn,

TR4) Nare, observed to

t_he study. " The

. have: . surface ilow at ‘any ‘time: duH.

:emaining -nine paolz ate con' dené .£o. -have ‘equ'uny “low

2 : »"' tion’ the £ radi f %

“Throughout the study, péx}od the water table was at .

HEe or'nédr the peat ‘surface’ (Table 6), thus surface’ vater flows .

‘were: strongly related to:ralnfall events. Water flowa. in-

"pools were not menau:ed, only ncﬁed, becauu it was thought -

- the. 1arge ‘variations ‘in £low obaérved " ove

shozt pe:!.odn of

- time would mhe instnm:aneons sample dl:a menurementa of

o ; “"‘Httlevnlue.' it e R

VL Posl PR3 had a eontimlous “£1ov_ through of um'z'j

during thc stud

The raea was h!.thy vn:iahle. inc:eaai

i ; upmly with’ xainfan hut dtopping off shazply shnrt. y uEtez
~rain steppuge. The - pool des petpendiculur to: the fen Bita wa

“elevation contoura {Figure 5): forning a drainage. channel in .

.alow lylng uanch. It has the highelt ﬂegue o! ﬂw .ei ‘

llext highﬂt on'the gndienc 15 PPI, i

- alls mplu ponls.
i hich

a:-glow’ £low. through  to P‘?B)_Ywn_




- o Vg i . Wt
-Table 5:. A mnﬂ::lvg‘ Ranking of the Sample. Pools on




ﬂugl‘ls‘t El e




k., »v  _."—52-

4 of 9 samy:le dates. K;he flow v_las‘abae':vsd du:ingvperiodsv

- .. .higher on a ﬂuinage slope.  Pool PP2 - recelves drainage £rom
PPl via a wet noak but sutface £lows into or out of PF2 were
;not obsexved. The " remaining ponl TF4 pluc_es 1ntetmediate to

PF1, and’the pdolé with" no surface; flov, on the Elow

R

gradient. '!‘he pool 1! 1Lnea:1y shaped :unning puxnllel to a

: surface slopc (Figu:e 5 On 2 of 9. smple dntes a slight

Vit OF heavy !SLYQ T e e 8 e 3} "

fsn'um 'vanmnp_us x'n"raa bzsiup i:onnumnxs- et

Delmid Community cnmpasition

- desmid cnmnitiea of t e mmmm uuﬁmcha

pools; ranged from 247ko 94 (Pabls, 7 . The nunber of . taxa

occunlng 1n each aample paol on; euch nample date ls given
in Ngu:e 13. A T, & X <
4 /ﬁe compnsiti'

12 uumpling ponlu vu:lea stzongly. meinntion of 'l'uble 5

placement lon the minerotrophic gndient_ uu\ on .the

'éeinmency gudiem:. Tnble 8. give! an appxaﬂmnte

:of , pool . type.
LA

i of moderate to heavy rainfali. PPl is located near PF3-but '

“flow lm:o and out of TF4 waﬁ' obuerved, thi.s duxing peziodn }

w’ere‘tuo}:émicully dch, with a. total  of - 135 taxa’

zeprnentlng 20 genera ohue:ved from -a compolite of all--

qamples_. The number of-taxa observed !:on indlv\ldual nmple'
“of: the desn!.d communities of ‘the
shows that apocles vu:y in occnxzence in pools of differlng ¢

'pementage bxeukdown of the total study site. £lo:a in’ terms :

It is appnxen_t ‘that xpuny -Bpecies weu‘
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fubla 7. OESHID SPECIES COOSITION TN INDIVIOUAL SWWLE 700LS

.-M

. ramalats

)

. spirostrislanm -~
t. anatinem var. sfeol fclis

st Topaen

- oscitans
L Faifst] var, taylorit
. crenula

t. brebissont{
nyuannianm
atrictle

auacrs

Cucurbitinum

4

1. 3p.
Miﬂu(kmmm

i
1
382
5

ot e’ resits from i1 amples from o givn obl have been cb s

The mbers en Inéicace accurrences cut of . touh o noe eptes.
troctursd with the s1d of the amputar promrs THINSPAN,
(u- ‘materfals and mathods). 3

1.3
“Tirebtssontt var. brebissonti

 gmsesse
UM










Table 8

DISTRIBUTION ‘OF DESMID SPECIES.BY POOL TYPE

Permanent pools. . temporary FPO‘] s,
only.- - only |

highly.” -
minerotropl
on'ly &3

ombrqtruhic pools

ofily_(TF1

both types y

: ;
hic pools...” 24 (18)
exc'luded) " i o

; "_1‘3 (.6 | 0(d.00)

is the number uf species vccuring in the given cmblnnﬂon
of;;pool. types, y is- the percentage of the tvm desnld«ﬂora
*..represented,
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; 5 - § e R
ubiquitous, or }Z least have a pdtantlal fnz heing uo, and .

occurred ‘in all-pool typea.’ The majezity of | spsciea uhowed
affinity for  specific ‘pool: types... The: largest nimber of

‘speciea was . restricted to pen{mnant pools andrr hithy

mine:ol‘.rophic ‘pools. i Only a, ve:y fe\v- spec!.ea were
restxlcted to nmbzotrophic pools and even- Eeuer to tempuxuy
pools. It is of ‘note that eight taxa (S! of the to't.a].
flou) weze endemic to a single pool. !

' The . main species distribl(tinn ‘g:ndienca were
'ful;the:. exm'aned by lordination ~analysis using Detxended

'3‘Cor:e_sp'ondence Ann;ys:’. DEAT. T THe FiTsE tWo sampls und

‘a'pech;s axel’of the otd_éxnation of qunutative dégmid

’occu:xencu Aze gLven in ng:e 14,

£l 'The pool mlnero:xophic status 'wns the mnin

detemining factor 1n deamid cﬂmmunity speciea ;omposltion.-
The first sample uls has a- qradiem: 1ength af 237 and an
eigenvalue of 0.52 (see Appzndix II fo: 1n\:ezpretaticn of

DCA ues). ’l'he gru’ ent of axis 1 Separatés anmples Exom

‘pcols of cnntraating m. nexotl_:gphic 1nflnence. All fen, site

; pool aamplea excepting T% score::. lov on axia 1. ’l'heae pools

g (PPI, PP;, PF3, 'K'PZ. TF3 “aqd ‘TFE) re utrongly i.n!luenceﬂ

:by mineral 5011 “water’ lnd vere pllced highest on. the

phyuicully/ hemi "‘v defined ‘mi “ ic, 1 At

'the hiqh exezeme of axia Ly u:e samples from Pal, PBZ and

PBa With ,nnpleu fzom 1 acoung nglnally lower. iy PBl,

‘PB2 and PB3 Heze judged neuteat the nmbmt:ophlc cond‘it!.o "

with f'ml hoing slightly’ e_nuched‘ with minetal sou‘ water,
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i

cucurbf tinum

.
.cfostarfotdes "
Hanse.

.qmnm var.ne
stus

R

" Flgure 14

3 PR3]
de TR

nrm-
.nlﬁu var. taylort!
ta

2 axis 2 for g

_ Plot A = samles

v6 % TF2

B 3 .
DCA ordination axis 1 plotted-against

geTm2

5«7 1sTR 11 P82
BrTBL 10% P81 ‘124 A3,
Shectes
© E.internedium .
N.pagiTl{fera : g.
~ehrabergH 794 « .denticulata
Lcoronatum 95 = M.triangularis :
“recton % 2 Kdtgtta X s
arbicul 98 = Pst] )
brebissont{ 99 » P.cylindrus
100 = P1.minut
brebissonii 101 = P1.tridentulus
oscitans £102 = st.furaatun
% 103 = St.brechiatum
t.lagponicim 104°= St.anatimm
orrey 103 + St amatinm ..umncm
106 = St:nargar{ taceun

...X-..

nale.
dtn:l:ulln-

. dissflfens
avicinct

i

|

unﬂ wratnor
ruaumn var. intarmedius |
mmnnu

Coranitatus L
ntilopaena
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Samples fron pools TEL and ‘K2 score medially on ‘xis 1.

This “further suppo:ts the interpretation of axis Joae a

minerotrophic. qndiem:, in ‘that ‘these :wo pools were

detectably enriched |with ‘mineral soil water ' but only..

moduately 80 :elutive to the Mghly minerotrophic paola.

'J.‘he means ‘of a subset of vater chemistxy va:tlbles'

televent to the mi

\grad for each pool over

. the ptudy period are given in Table 9. Conparison with ‘pool

sanple placement on. dxis'l shows negative relatlon of BH,

" Fey Ca, Mg and aﬂicat’e means with increasing scotés, and a

pasitive relation with tmnins + uqnins and COD.~

The greatest vniation in dis:ribution of desmid

species over ‘the study site was in relation. to species axis

1 and' correlated with changes in sample ool minerctrophic "

h&athﬁ. specien vary at:ongly in pouiticn on the axis, with
the la:gest nnnbex sco:lng low. at the ninerottophic end.

Many specles oceur * throughout the intermediate:- ranges of

-‘Axis 1, these having no. or relatively less’ telntlunnhlp tu

on ‘axis 1'are’ fever in nuibe: than those scoring lov’or
'intexmudihtély, and” are those found mlnly or solely in
'mnb:ot:ophic pooh.

e‘x;nbics-ot ,compqéiglqnal chni'ige Aloﬁé

the_mi ic gradlent vere - ’u species  had

dif!eung xungea of occurrence on the qrudient, with many

spectes reatticted to. pools of extremes ef minexotmphic

} ‘species” ded with an

the minerotrophic status of»the pool.. Species scoring Mgh B

i3
|
|
L
d
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degree of minexotzophic inﬂuence. The ;:ompositlonv of pools

of ate deg:ees of" 0 rophic 1n£iu=ﬁ€e, TF1; B2
_and TB1, show eo’mp’ositional change to. be gradual’ between
extrenes of minezotrophic lnflllance. ‘These poole‘ contain
mixes of upecies, ‘some with ranges otherwise xeutxicted to
,poois of-extxemes of minerotmphlc inf}uen_qa. Pool TF1 was
. i the most median on -the mina_zqt:ophic gradient and had tﬁe
,gféateat mix - of such "sps'ciesx. '13 species -ust:icte_d to
high‘l‘y hinero’ttophii: _pools, 7 species otherwise restricted
to omh%otxo;‘;hic' poola; . y "t

it was not pouible to . elucidate which components

of the chungj.ng pool mineroh:ophic status were :eaponsible

‘far detemining spec}es unges on 'the g:_adi_ent.' 'A'he suites
of '.\}géerchem:i_st:y paia_me’tdks correlating with’ the ‘species

] compog’il‘:lonf‘t_s{ axis »l\sutjéegt that "e‘!.the‘r ksing]Ty or in
cémbing‘t;i:;n A

changes in' ph, nineral levels, ,nnd[! type or

‘amount ‘of o':;;anié»mai:eriala.a act._apég:l_ep éis‘cribu}'h.o_n‘».. m?
the internediate gradient pnpl‘a,.'rP!;; ©TBL: and '.g‘li‘i‘, pB. ami:‘
‘the: organic’ components .(COD, tannins: +.1lignins an’d colour)

= dn not! differ from ‘those - of other more amb:otmyhic pools

'rable 9, Append!.x VI)A ¥ In thaae poola mcreaned mlnenls ]
" (ca; Mg and - P

cozzelate :with the occu::ence of. iore
% mine:ot:ophl.c npecieu. . !”he‘ occunence of ' restricted
) nmbrot:ophlc species ‘in!TF1 then-corr ;m with 1oml PE
..and highez a:gan!cn (con lnd tnnnins + ngnins). From|the
)widelx diifer;n

tangea/aof 5pecies occnt:ence Lt ia 11 ely
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that - individual lpéclau ny be . affected by different
variables of water quality.

The degree of permanency of . peltllnd water mass

.strongly affects the composition and richness of the desmid

community. - The uoond n;lyle axis of the composition

ordination has a gradient length of 208 and an eigenvalue of

!
|
|
{

0.22. The pl.cnent of la-plen on this axis isnot strictly

related to, any pool chnactexlstic, but does have a degree

| of relation with pool pex’nn.envcy.‘ s_anplqs from permanent
“ pools, “both f with a high. and . low degree of nin"exotmphiu‘
; a1 1§|11ﬁencé, score low ‘on axis 2. -All t’enpo‘tnr‘y pools with
! the exception of TB1 acore Internediate to’ high ‘on axia %
'l'he variation in umpla scores Exom the hl_ghly minerotrophxc

¥ . tempouxy poolu (nz, ’En and TF4) co::elpend- negutivcly
g k. with relative plncement on f.he physically dennedr pernnency g
e . gndient. P2, ““the pool with .the least degree "ol,
'pemnency, scores highest on uu 2.  The sequence of axis :
2 scores for this group also correlatés negatively with the
total number of species observed ii the pools (Table 7). .
If axis- 2" is - lnteszeted as I qxad.lent of
3 pemnenﬁ to tnpuury pool types then the placennt of
5 samplep fnn TB1 nnd TB2 on this “axis is ummolous. snplu .
from .TB2 unﬂ TBI' score nedhlly yel: their tem:lxy utun v
would -uggut they should’ score h!.ghly on axis’2; A

pcnible uplnnation for - 'this ob-ervat!on may be that a LA

ggeatax amount .of vgrhtion in bha data occuned “in

AL ~ninerotrophic :poois 1gglntlon t}/pool. p_cmlmncy”comlhd -
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with ombrotrophic ‘pools. Sinee different species were found',

in phic and 2 pools, the gradient could

' be  more n:xongly ahnped hy mlnemtrophic pool sanples. This

can he subitan\:iated by exuﬁning the number of species

. [ showing pr for né bgtneen and

mmerouephic pools, | The minerokrophic 'pools do” have .a

q:eute: number of snch speciea, as -is evi.dem: from Table 8

ana. enminntlon of . the spread . of speexes on’ species

ordinltion axes’1 and 2 (Pigue 14) . - PR
'l’he second ' species. axis uepnrateu _species that

occur m only pe:manmt pools from those which occnr in both

g ':empomy arid ' pernanent pools.  Species that occurred only -

in tempoxary pools score highent on bhe axls hut are very

“few . dn:mumber and are. probabily not mpottant m the ‘gradient.

relatlve to. the prevlaus tva gpevlea groupsy sPecies

sepantlbn on axia 2 . 15 gteateut £or ‘minerotxophic nplcies

" 'and “orily marginal tor ombrotrophic spocies.

,'ev!.dgnca for' a greater die-nfi rateof s)ﬁclaa

vchnnge; along the‘ pe:mnnéncy gradlent was

ized by the pe pools belng nore. spectes rich
thah Eempc;:ny .pools. Hlny .!ptcies occurring 1n pmment ;
pools did not oceur An tumpou\:y " pools (’.l‘uble 'I)‘ and were
uppanntly intolerant of even linited dea!.ccal:i Indheht
I temporary
conpured with permament pools was obtained in’ the pre.ent‘

‘study.”. The percentages of the ‘species of , individual popl: -

cnmunities occur:inq vith ‘a given frequency in the -sanple :

ueg a:p _pzpsente@ An Piguze 15', im:h “Eome exceptionu,
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¥ pools, o -with

pools, have a lower:
proportion of the cammmity common ‘to all rapetitive amplen
and have a higher pzoport:lon of: the community that occurred
only rarely (1 ox 2 samples). . - i :
o Vezy few  species \;eu‘ restricted to tumpokaiy
Pools. anmimtion of the numbers of" species in’ individuul
snmpléa (Mguxe 13) -and tnta]. numhets of apeclea ln pools
('J.‘ubie' 7). .shows: the :elntlon ﬁetwean greater upecias
:‘ichnes:s: and. a ‘greater degree of pool: permanency-.. L\Bnn?plen
from TB2, the least permanent pool;. have'tile' fevwest species.
Diffetences in species richness ‘between the grunpa TBI, ’1'1’2
and 'J.'Pl, '1'1'3, TF4 relate. \:‘o differences in degree 05,-
pernanency, . the latter group with a relatively greater -
degree of pexunency and. being nw.re species. rich.: fhe
pemment pool samples were nore species uﬁn than those of
similu temponry poola. )
- . purther o:dlnation axes. nad ‘much lower eigenvnlueﬁ

(0 Dﬁx axis.3), were not l.m:upxetable and.are not presented

| or discussed. . | . : £ o 5, R P e

The von ‘of . compositional d1iff

*between pools tequiten some’ undeucamding of tha degree to

which “the ~physical- separation of unple poola blocks

af¥persal. I this study. dispurual differences  do mot
appear . | to shnpe. compoa!.tional plttems g:autly. “Two
tenporary ‘pools (TF1, TB2) have very cloge sample scores on

axis 1'and 2 of the species composition ordination. The two.’

pools however oc'cn: ‘on different lt!lﬂx !itab;_ The pools do

A n
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va:y in numbel: of species - yet hoth have ‘the pmperty of

sharing tan not found elsevhete on their respective sites'

(Table 7). 'l'he degree of endemism of taxa to.single poola

was. low (6% of total Elo:a) " with these species” being moatly

rare. .
Surface movement of water in the. peatian(: pools

studied had no appnkent effect on desnid species compouition

of the Sphagnum - aufwuchg, Species compoaition was

comparable in the three l.ughly minerotrophic pérmanent pools
which have vaziafalé amounts of water:movement (PF3, regular -

-f;oww}arying from slow to strong; PFl, occasioﬂul slov flow; .

PF2, no surface ‘flow)., The mumber-of ‘species occurring ‘in .

samples (Pigire 13).and -the ' tofal ~number ~of . species

d occuxring in TF4 amples ('l‘ahle 7). It is noteworthy. that

'occun‘ihg' over. the study perlod (Table 7) varied only'
'Jlghely betveen f.hese three pools. « ' The ovezall _’
0

mpoaltional. simuari:y between these pools can be 1nte::ed

from ' Table 7 and: the ‘results. of .the ozdlnation of

4 qﬁaiii&tivé desmid species data (Fign:e 14). smplas ftom

PPI ‘PP2 and PFB score cloaely on axis 1 and axis 2.

v 2 ’l‘he npecles composition oE 'L'N, “the. only remininq
pool with sirface water £1ou, was alightly divexgent from
that of TF3, a 'pool - of compnruble ‘degree ‘of minexotmphic
influence’ -and pezmanency. Samples fxcmv TF4 were more

speca.ea rich than. thou of TF3 'with' most "H‘B— species

no species of TF4 ubsem: in Tl’i were rgst:.icted othexviae toi

poolé vu:h surface water movement.




i) Y - 66~

The degree éf watér movement 1n°_pniland pools was

positively ' correlated with the size of’ the drainage area of
* the pool and the éxtent of drainage input.’ Surface drainage
ﬁ\inﬂbvs may be -an’ impértant ‘factor. in " ghort \distunce

i

. dispersal .of desmids' on peah\sltgs. Pools with inflows may

‘" of the guites of. dominant species in individual samples, -

"be _:‘ichex in ‘species:

conpared with TF3 ‘asiples may be explained by this.

Consldeﬂnq t:he composition of. samples from all

penls, six tlxa (4. 4\ of the total ﬂora) were reetrictaﬂ to

pools with ome degree ' of wate: moveme_rrt. .Of these, two '

vere endemic to PF3, ‘one wag endemic to TR4 and no Bbeclzs
occurred in all three pools with, watez “movement . Speciﬂc

adaptation co watet movement does not appear 1mportant in

'de\:grmining the” ‘distribution of species; diat:ibuuon ‘of

taxa: obgerved may equally result from' randon di’spe:au.
¢ Desnid "Cummuni‘ty Domina’r;é, y
E 7

s\:xnng spnl:ial vuiatlon in the suiees of dominant
zppci‘éa Litsey), those  most numericnlly abundant) - in the

a'unpled, desmid commllnitles wag obsérved. . Examination of

“Table 10, a TWINSPAN arranged table of percentage ub\_xgdunce

reveals - several trends of " variation. ..The ﬁig’hly

--mine:otzophic poul samples and the - most. puraly ombxotrophic

pool sal\ples ‘share very teu dominant -pecies. Samples Qrom

pool 'I‘Pl and TF2- are somewtiat transitional 'between the two.

g:oups, ‘but fev apecies are involved in the tzmsitlon

The increased richness of TP4; samples

R
g it
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L Taly. ;nmplen. On,ly one,

apecies, cy.].mdxnmia hzﬂzunnii Occnrred uhnndantly in.

109 ulwpl.a!. :l'he nnmbet of !p 1ea in the sui»tes ef

dominnntu

y pool.
samplea. “ .Congl the . were

/
greater by individual taxa th tenporary pocls domparad with

abundance 1n pemanent pcnls.

. :eenlts from individual nmplea from euch po?:l on: “the
cenp].ete Jsample pexiod were. o:dinated to nllou an ussesament
ot Variation “in’ irdividual communities overtime, compared,

- with va:htion between sample pools Weightings used fo

.specles wera ensities’" as” cells/g _dry weight

Ordination, trials: nslng percentnge abuneunca weiqhti gs

praduced results toughly “sinilaz "te- rav denm& daea. but.’

had the, disadvantage -of ovengelght‘ing‘speclu Etoln nmples

with uuﬂvely‘ few dominant - species.: out1iérg, those

specieu caking extreme and anomolous :scores ‘as, detexmlned by

o e p. nminuy oraihation f.rhls, were dmpped E:am ‘the .final
| _'data set as recommended b Gaien (1977). Eight, of 'the

initial 69 taxa: used in the ordlnation were 80 dropped.
/

- -Suth. species’ ‘bccurred i.n only ane or twq umpleg ‘uith theae

y samples ha; ing fey. other, dominant taxa. - . R
Y /e
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m \:oola oi diffezing minerotroph}c scntus are separated
i on axis i, with mnbrotroph . pool nmplas scoring 1ov and

m{nemt:ophlc pool samples. ace:inq muatly high. The ' most

£ lov.-td 'modeute mine:otmphic 1nf1uence,'sco:e'

gh uxia l. The fixnt sample axia cotrelates poaitivgly

o with PH, - Ca)y Hg and, siucuta. and negﬁuvely 'with con and v
tannins + lignins at the 99% Bignificgnce levél (%ble 11).

: Thus the gtadient of axis 1 is inte:pteted as (elating to:

. the degxee o msnerotroplc influence. . 3 s

The placement of anp).es from . TF1 on axinv ; § ia

anomolous. with. the’ 1ntexpretation of ' the axia but may be
explained by the chu:uctex of IF1 samples und the cpentlon -

of 'DCAL samples frnm '1"!-‘1 score. lovest on axis; 1 yet vere

‘expected - to/acoze medlally e the ‘degrée. of pool
/minerctrophic. - influence ".is ~the underlying “variable:.in
creation’ bf'ax‘!.s 1. Pool ‘TPl receives a moderate. input’ of

SR /mineral ®oil water, Samples vete highly dohinated by R

mi.gnr.um (Appendix V)es This -pecl.el waa a chuacteriltic

dmhzo‘b:oph_ic‘ pool specles ¥ (Table 10),‘ “found in” d11

mx’ ely ombro!:rophlc .pool nmplas, t‘Bl. PB2 and EB!, and. 'rBl, i

axts 1 in an pvezlappsng gande. " -Sanpies. from. T2, & ¥

8 i
taw Ar; oxdlnation plot o£ sumple
{
and, 2 is glvsn m \?1gu:e 16. The first sunple uie has: a £43l T
i i) 5,
qgudient 1=nqth of " l31 and an’ eigenvalue of 0.79: Sampl.ea )




. Figiire 16

* “legend :

< T8I = 65,
PB2: =" 85~ 935
TF2 = 48.-565 "
Fi = 10-- 18;

2.= Ar.pctocornis

.7
e

1. minutum

' -9 = Pl.rectum

11 = C.subcugmis .

12 = C. subtumidum

13 = C.contfactum

€. pseudotax\chnndmm 38

‘14 5C.quinarium
1!

w76 = C. sp
17 = C. d1ff|c|‘|e

- *18 = C1.acutum

19.= C1. sp: A

-:20'= Cl.dianaé -

: Zl =Clistriolatun

~ keu:xmg'li
23 C1. granﬂe

notes :

1= A:cucurbitas .

Pl1.tridentulum . 80
Pl.minutum var.latum 31 »

20 P .ehrenliérgﬂ

%3 = A.cucurbitinum *

*4 = P.cylindrus

5 ¥ P.silvae-nigrae
ti

. TR
,PF2 =

Sl D
i .. plot B
*24 = Cl.venus :
+ 25:=,
26 =

27 = B.borreri -
u'cy brebissonti

= Sd.phimus
t.orbiculare
34 = St.quadrispinatun®
35 = St.simonyii

= St. furcatum.

peyy
(219
u

40 = St.elongatum
41 = E,binale"

;45 2 E-oongann.
146 =E, ansatum

'1) the sarple »mlmhers ‘Fun in squence of samp\lng date,
-starting with the earliest 'da

TR = 102 9
5 PF3="29 - 373

47 E. pecﬁnatum
= E.1nst

4q =.Cl. c'losbermdes
50 < C).ralfsii -
51 ='C1 :toxon

52= C1.ulna
C1.baillyanun

53
" 54 = C.pyramidatum

C.amoenum * |
C.margari tiferum
57 =T. qranulatu‘s
8 = T.Taevis .-
59 = T.brebissoni
60 = Te.granulata
1= St.brebissonii
62.= E.ventricosum -

eea s Eoboldtif -

68 H d'isslHens
69 = N. dwvtus #

2) the last two sample 'nuber's. fur poe'ls TB] TFl PFZ. & PBl
are replicates.

Y . 3).the December and- March samp'lgs aré nut 1m:'luded fur T8B25 ne )

* 'species were quantified.
4) the March sanmle Js'not inc'luded For TF3, n SpEClES were .
quantifie
+ '5) species mar‘ked with an aster\ck were deleted From the ana]ys1s, -
they were identified as outliers. .
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-albrotropﬂlc and’ sligitly minerotrophic pools but absent

- elsewhere. ‘l’ha nature of the grldimt ‘of axis 1 results in
the lbw scoring of Pl. minutum on species axis 1. _The -
‘extremely high' sbundance in TE1 samples cawses 3 high

" weighting of “Rl. minutun.  Since the sample scores are the
average of species scores, 'tr.l -'.pplgn score low. Other
species of more minerotrophic agfinity in TF1 samples which ’
score higher on .xh 1 and would othex\dse zesult 1n a
h!;;he: placement * of TF1 . nmpleg on axis, 1 were not
signiﬁcant 1n the sample average score due to low zelntivs

welghting.

Variatfon in scoring of samples fron the highly
minerotrophic -pools (TP2, TF3, TF4, PP1, PP2, PP3) on. sample '
nxil 1 cannot be. relfted £o the degue of pool -merotxopbic
mtlnenct, in that theﬂe'pooln were toughly equally placed

"o{\ the physical minerotrophitc gradient. s+ple plagenent in
this ‘group " on axis 1 '‘correlates -positively with pool
placement on the physical permanency gradfent. Samples from
TF2, the pool’ of least degree of permanency I;:i}iq
'relutlv'el.y lowest, and simples from PF1, P2, pools with a
high- degree oé pennanency,‘ scoring highest. Samples from -
TF3, TF4 score !elntlvely N ediate, being in

with their placenent  on °the permanency gradient, . The
samples .from PF3'score irregularly throughout the range of
minetotrophic''pdols and this is attribited to anomolous,
.zel’atively large " variation ih composition and relative
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abundance of dominant sp‘cgés in| PF3 samples over the "ltm'ly B

period (see Appendix V) . \

The gradient of 'sample \uxu 1 is t.hun co-plex,

being as a whole descriptive -of a ninemtx_ophlc gradient but

also ng'a e “‘ at its median to-

: 'Mgh .ranges”’ The permanency gradient relanl only to highly
_nlnexotxophic pool’ samples.

smcles axis 1 separates species of differing

-ecological - attlnlhiu along the mh\"otzpphic gradjent.

) Species ' uco:lng low were mostly restricted to m;ﬁotxophic

pools.and those . with aislight degree of minerot rophic
influence, whereas .those scoring high were restricted to
highly ninerotrophic pools. Those species wide ranging in
pugls of the ‘mlnexotxophic qzadignt score lnterﬁdinf_ely on,
axis 1. Examination of the plot of species’ axis 1 shova
that  there is a mderate polarization of species at the
extremes Of the -axis with few speciés scoring.medially. .
This “describes an important feature of ‘spatial change in
dom{Tiant species - along the ‘minerotrophic gradient,. that

. ‘being that few species were shared in samples from pools of _

" axtremes;of: gralient placesent. The sample gradient Length

of axis 1 was 450 = 4.3 SD units lnd indicateizvesy few
shared apecien Ln anpleu at’ oypnlinq ends of the-axis (lee
Aypemﬂx ). . . I

; The becond sample axis of the ordination (Fiqure
16) has a ‘gn‘dhnt length of 313 and an eigenvalue of 0.36.

g ‘Separation of samples t‘rom ombrotrophit permanent pools PBl,




- the. sample pools.

v iy ] “_”_._ ~\ g
P!Z and B3 l:om those of tempérary pools !'Bl and maz is.
apparent and suggests a gradient related to pool permanency.
Hovever, samples from highly mlnerotruphlc pools (plus ‘TF1)
show only a moderate’degiee of sepaumn.' Exanination of
species -axis 2 shows tm:faep.;ng;ton is great in  those
species scoring low to median on axis .1 (i.e. those species

réstricted to ombrotrophic pools or- ¥ide ranging on.‘the

minerotrophic gradient) whezeaa there is little sepuration

of species scoring. high- on axis’ 1 (i.e.'species with

affinity for highly minerotrophic pools). This’ suggests

“that ‘the 8irection of .variation in the ‘data responsible for

the creation of axis 3 relates to ombrotrophic pool-samples.
This result is to be expected given the strong différences

in dominant Epeci‘es in relation to axis 1 (minerotrophic

rudient W ?
St

A grester degres of resolution’ of compositionsl
rélationships betwéen the suites. of dominant species’ from
the various’ sample pools was achiéved by splitting samples
into” fwo more homogerous groups Cover: ek’ tiversity
Whittaker; 1972) and f‘uz‘thex_ ordinating (DCA) the groups
separately. Geuch (1977) states that individual- ordination

of disjunct subm;t}&ces of a’data set, these being sample

“subsets with no'or very few species in common, may give much-
better results than the ordination of the complete data set.
.The main disjunction in :suites of dominant species was.in

relation to axis 1, relating to the minerotrophic. status of -

TPl and TF2 shared species with both
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ofvth%' jradfent* and a

required arbitrary placement of TF1 and m umplen with the
contrasting . gt‘eupa. TF1 ' shared four species ' with

tion nf the data apr.

ombrotrophic. pools: that were  otherwise zestricted ‘as .

.’donlnunta to” ombmtzophic pools and shared- only one _such

species. with mine:ot:nphia podls.. Thus TF1 samples were
ordinated with the o:_nbmtmphic group. = TF2. shared three
species e‘u‘ch with ombrotrophic and , highly minerotrophic »
péolu that were otherwise restricted to that pool type. " TE2

quautstive species ponipouition atmngly resembled .-th‘eb
i

“.highly minerotrophic pool group (Table 7) so it waa decided

to place TF2 samples with 'that group. °
The £irst two sample and species ordination axes
(DCA) of the suites of most abundant’ apecles in the

ombrotrophic pool subsst of samples 1s given in Figure 17,

Included in this Group ere sampled £rom _PBI, PB2, PB3, TBI,
. :

TB2 and TPI.‘ The qzoup will be refar:ed sto AE the
ombrotrophic aubgmup, but it’ should be 'noted that it
includes  poois of \sught to ioderate ' mtne‘ran_opr(ic‘

influence.

| : : < .

The: ! £irst aamp1\e\ax1s'mu a .gradient. length of
only -28Q and"an eigenvalue of 0.61. There ,is little
sepa:utlon of samples on axis 1. except fn: the high ncoxing

of TFl samplcs, awvay ‘Erom the :emaining low scoring samples.

. The relative pouitioninq of samples is comparable with the

resultl of thﬂ fl(st axlu of the ordination of the complete
data set (Plgure 16), except that, the positlon of 'fl’l

©




Piguré 17: - DCA  ordination axis 1 plotted

L2 7gor - quantitative aeama data-

auquoup of samplea)
B

‘= A, cucurbita’ 3 3§

‘plot A- samples - -

L =75 84 oo

d = species

= 8t. ‘furcatum

néalnsc axis

(ombrotrophic*

" ='Ar. octocornis £ '37-4'St. brachiatum
=P, sllvae-nlgrae -, 38 anatinum.
=Pl. minutum - L. margaritaceum
= P1. minutum var. latum e].qngatum L5
=.C, subcucumis . binale
= C. subtumidum denticulatum
= C, contractum . montanum
= C. ‘quinarium insulare
=C. pueudotaxichondrum granulatus
=Cl. Bp. A’ laevis .
= B. borrer N - brebissonii: *
=Cy. hzehlssonii i H neglecta
= §d.. sellatus,, - cristatum y
= 8d. omearii: . neglacta var. A
= 5t. qnadrinpinatum ~dl i
='8t. simo & -
’ i 5
Notes: 1) the sanpie numbers run’ 1n sequence :of

sampling data starting with (:he earliest
B 2

ate.

Fodn the last two sample numbers for pools ’l'Bl,
»P?l, and TFl are xepueates.
'3) ' The December and March samples-are not

" included. for TB2. No ‘species were
s quantified:

!
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.samples n: the extremes of the axis.

Y !
samples is reversed and more extreme. The placement of

samples mtrelateg positively with the degree of aamgle 1’001,

° minerotrophic 1nf,1u;;xcé. The sample: u‘ia' dlso cor_r‘elatea

v f .
positively with 'Fe and silicate levels in sample podls at
the 99% significance tevel ~(Table -11). = Change in sample

composition along axis- 1 is  characterized by = subtle

diffierences’ in the mix of species and relativé’ abundaice of

these ‘species. The(e is considerable shatlnq of specm in
A A Spectes axis 1 separates species haying S

for poéls of moderate, min_eto(:mphic influence from , those

witn ‘affinity for ombrotrophi¢  poolss  There is  little .

sepaxatlon of species; with.'a few scoring medial or high and

most. awuring low. This can be explained purtially by the
fact that the cmbmtrophxc pnols aampled were pe:mnnem:
wheteas the puuls with a degxee of minezotruphic influence
ge temporary; the mnnber of spe\:les in suitea of dominant
8]

ppcies was sharply reduced‘in temporary pools compned with

permanent Pools. . : o

The second sample axis of the ordimation of the
ombrotrophic samples has a gradient. length of: 327, and an
elgenvalue of 0.34. “The gradtent: of axis 2 15 interpreted
as ire]‘atln‘g to the degree of pool permanency. Samples from

PBl, the pool with the degree of , score

lowest ‘on axis 2. ' Samples fzom two :eminj.ng permunent

poals B2 and PB3, scoxe slightly higher on axis 2. AL

o

temporary pool samples score higher but, with some overlap.'




with‘ PB3 samples. = The pnsitioning' of TB1 s!mples'higher‘,w

than those of TB2 samples on axis 2 'is nnonoloua. 182 had a

dlsﬂncely 1ovex degue of permanency ehun PBl.

o 5 speeiea axis’' 2 of the ombrotrophi¢ pool .group

| oriaihation sepaiates species on ‘the basis of atfinities for

, wof nmpleﬁ are given in Hqure 18.

degree of pool- permanency. lfmmse zpecles ncotinq lowest

were restricted' to permanent pool;z', o{/iensi ‘show -

: g:eateat ubundance in this pool type. ’l‘he.smnller number of

species scoring ‘highest -on axis 2 shoved greatest relative a

ablmdam:e in tempoxa:y pools, but V%lotmtﬂvteﬂ“ﬂs :

" dominants'to this pool type.  The internediateé range species

are more difficult’ to interpret; some being ‘wide ':angii‘xq.on

the permsnency fradient, others being in qre!test relative

abundance in P colnpared with ‘PBl ox PB2 sam'ples, and being -

. unimporl:ant in temporary pool sanples. . §

Changes in the mlites of ~domingnt apeciea along

the gxadienc of axis 2-are chuuctezized by. the absence of

many. species in-| y pools g as in

permanent pools. %he dominanta of “temporary poole/ were
mostly ‘wide ranging with' respect to permanency. and.show no =
greater qbun‘dance‘ in temporary pools. !

. ' the first two-ordination axes (DGA) of the suites -
of daminapt sp:cies in the Mghly ninemtraphic pool subset
The “group 'inclndes’
samples fxom PPl, PF2, PF3, TF2, TF3 and TFI, am! will be

refarxed to as the minetotzophic suquoup of sunples.
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<" Figure 18:

DCA“ordination axis'l plotted against axis
2 for, quantitative desnid data T

; 'legendr 3 T
P2 = us - 56,_-'
PRLw 1_0,— 185

cucurbita |

E. ansa.tlln N

.notes; 1)

"d

, are rep],idaheu

ninemttophlc subgroup of nmplas) o
¢

plof_ A = umples

‘the snwple numhers run in !equgnce of
ampling - date a\:axttng 'wlth the. earliest

tlu lnt two aample numbe:a fn: yool PFZ

" the March sanple  is fiot: included 3
No npeniea were quantiﬂed. d

ctinatum

cuéurbitinum’ . " clostériodes
PL, “rectum =) . 50" =-C1, ralfsii ° :
="P1,. ehzenbezgn 51 = toxon .,
= : 52, = 1na
dl. dianae "' 53. = Cla-baillyanum
Cl. striolatum 4 "54 '= C, pyramidatum
.= Cl, keutungn B 56 = C. ngnritlfemm
= _Cl. gracile 57 =T, gtun 1
='Cl. juncidum 58 = T.: o
= C. tumidum¢ 59 = T, hzeblssonli Ct o
=-B, borreri ..~ P 60° = Te: granulata: ’
='Cy. bxebiasnnu A 62 = E. ventricosum i’ .-’
= §d. extensus ) 3= E. boldtii . ° i
= St. orbiculare ;. - 66 = X..cristatum [ = -+
-8t. braciatum s 68 = HL ﬂissulenq§
= 'digitus 3

£

. TN=1 —9,.__'
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The ﬂut sample axis hus a gradient length ‘of 367

and ind eigenvalue Of 0.74. -The axis separates ‘samples from- : .- . 1 'l

. permanent pools from those oi‘tem‘pbré ¥ po&la. sumples from <
TE2: score highest on axis’ 1, overlapping with those of TF3 ot
L5 . TE2 had’ thie) east degree of pexnmnenl:y in this group with

; " .73 being a8 yell agstinctly temporary in chaucte: but ‘with

15 i o ‘a aughuy hlghet degree cf»peﬂune_ncy.v PPl and PF2 u%rplea

o R scoxe low op .axis ‘1. These pools have a high' degree of .

i " T 2
‘; Y - vt o [With the tion of PF3,. ty-between'

h 9 Bample plucament oni the axis und pool permanency is.strong.

R e A - PE3 aumplea are ap(ead throughout, the range: of axis 1. {The

explanation is ‘the . same as given for the simllat raault‘ .

3o T obse:ved with; axis 1 ' placement ‘.of PF:! B mplea in the

: : < :
it . o:dination of “the complete data ‘set. -

s, : Speciea nx!.s 1 shows a good sp:ead of scores, vith

a large' numbe: nf specles clumped at the low. end. Speciu

scoednq‘luw were restzicted to

shaVed gtestest abundnnc'

i 3 = - in' perianent 'pool anmples. The few® m@h scoxing species:

| Were more abundant J.n tempo:azy paolu. 8pecien showing no

afﬂnicy to degree of pool ency scbred 1 iz w.

changea in7 the "suites. of ﬂominant upecies «in
samples ulong the . gradient "of uxia l ia compuahle “in

chntnc:en with that ohserved for - the pemanency gzadient

o (axln 2)-of the: omb hic sample’ st 34 on.,

Huny “of the pemnnem: pool domlnants _Wgre absent &n

tempota:y pcola bnt the temgatary pool ominants were alsn_ ER

In the md.

. ondndnts in permanent pools. otrophic subgfoup -




3 fzom PPZ and’, PF1,"

.: -8l - ey

there were slightly  more ‘species” Nut showed ‘a greater
abundance in temporary poo'ln. i
The second sample _axh has.a ‘gradient length.of = - .

268 with an eigenvalue of 0.21. There\u no lepuation of

. samples “from diffaxing sample pools, all of vhinh wen.p *a

_completely. ' The ranges of sample scores aigfe 7 and are =

smallest™in TF2 and largest in'TF3, The sample placement on
P ‘xi.n 2 corresponds . Lbnuely -with' a time series” 1n samples

with.” enly samples acntlng z.elat!.vely

higher than latter: samples.. For the zemninlng pooI sumple Yo

the:z is no nppltont lntorpretatioh of ' ltu placenent on axis
2. 4

Examination o_f li)eefu nxli' 2 shows a go‘cd‘ upken_d :
ot_ u:peciea "ncor(u‘-. l‘hlv' species scoring -above.t-;og f‘leu of
“infrequent, lrxeguh:‘oc;uxxence. A ‘dfstinction batwken the
‘'species 8coring .above and- below 200 can be made that
accounts for the time’ series observed in PPl and P2 sample |
ph’cenent on axis 1. The higher (u!‘»ovc 200) lco:in‘g li)ecieu a;

bad @ greater abundance in early samples’ of PF1 and \PF2

‘co-pa:ed vlr.l; a gr’ntex ubn;uinnce_“ot »the lower. scoring

upel:ies. in *the later samples.. '.The majority -of .spé,ciu
‘sco:ing under '200 ‘and above -50. however . showed no marked. and'
\uguluz temporal vnriauon y

+Variation in the suites’ of dami
deani.d amplau havo been nnked to. mantuiable qudientu o!
vuziatlom, . the » mlnerotmphlc

cunplete data set; -the mnemcznpnc gradient. the " -

gradient connldeh_ng the. - i o




~“An enminaticn “of ~'the ordh;atlon

relative «- This . ch

: RO g

both; % ¢ and

hic pool subsets. . However).

much of the variation.contained in . the data +has not been .

Ldentiﬁied by -ordination analysis !.n a nunnez whicl\ can be’

* ombrotrophic. pool subset,. and the petmnency qradient ta: ¢

1ntetpreted. ", Some characteziatics of the zgmulning,

- variation are app‘nent‘ nohetheless. - The suites of -dominant

:species ‘in’ the' groups of. samples. from 1n'di‘.vidﬁnl» pools ~héve 5

characteristics vhich make them unique from all other poola.

.axls 'plots of‘ the

and ‘ni rophic ¢ of “samples (Figure

: 17, i8) ahowa that.in all cases, excepting PFB, pool samples

.form'a ‘cloud: which, "although overlapping to an extent witn

other .pool ‘sample clouds, is. distinct. - The. closeness of

'aampl‘e clonda cunnot be  interpreted as Lndicative of the

degree. of simnarity, in ' that s'umples oﬁ different

* composition ‘and different ‘relative. abundance  of shared

Ed

..species cph‘ score similarly.. K. difference’ in scoring does '

'indicaté. ‘heveven‘ that sample .composition or zeiaﬁive

abundance “of Bhared species is di{ferem:. .
Samples’, E:om pools ot aimilax chaucter have the

highest number - of shared,_ abundant apeciea. However,

distinctions Gecur”even betw\?nkve':y similar pools. /Those

species ahared by simlla: pools typically va:y widely din

—
fxon; ‘Table 10, ’which_ gives the compositlan and petcencage

abundance - of ‘species  ‘in . all. samples. from a11 ponla.

Comparison ' Of -the' dominants of TF2 and us-samplaa “for




B

upecies differ strongly 1n telative abundance between’ chess

two physically compa:abl: pools.. Many c;her examples of

* this nature Gan' be intdipreted from Table 10 based dn

previously given descriptions of pool characteristics. .

o s
exalnple shows a‘sharing of two meozéanc species. yet these

'I'h‘ese results suggest the importance .of factors:

other than: those xelated to\" minerotropﬁié gradient  or

: pernu\nency gxadient i.n the c:eation of. dominance pattems in
. desmia communl.tles. ' ; ’

It is apparent 'that varinplgs rel_ateél'to ‘thé
'degree ‘of pool minemtrophic influence and degree of‘pool
permnnency were responsible for’ B!:;'ung selection pressures
for groups of desmid apecie!. With the. large numng of

variables [ dmplicit within a- natural system, - concise

statements . of cause and effect.are. imposaible. ~Egwever,'

“some inferences .based on. correlational evidence are

possible.

Minerotrophy is a mpin factqz ‘@etefmining both

speciés  composition. and species dominance. = The nature.of

.- changes in dominant species -along the minerotorphic gradient .

suggests that factors’ related to pool minerotrophic status

+ possibly lndependent factors determine which spscles of ‘that .’

.group will Be dominant.

The - causal ' factors in detemining ‘gpyaclés

Getermife which éroup of species may becomé abundant. Other *

abundance that are cot:élaéing'o: :egulti’ng from:changes: in

minerotrophy are- thought: to be aspects of water- chemistry.

Hi
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The 'highest correlation of water chemistry parameters with
the minerotrophic gradient, sample axis 1 of the ordination

of all pool samples, wag with pH (Table 11). . ‘The suites of

" dominant désmid ‘species of TP2 are of note in relation to pH
changes.  Although the pool is'highly minerotrophic, it had-
consistently lowet‘ PH '(5 of 8 samples) than all other highly

. ; .

minerotrophic pools (Figure 9). The water pH ranged from
3
4.72 - 5.68, with a mean of 5.06. Samples of TF2 lie lower

on. axis 1 than other highly minerotrophic pool samples

(Pigure 16) and are directly adjacent .to samples from

N . S
TF2 . samples . exhibited a = marked

ombrotrophic pobls.
Alfference from other highly minerotrophic temporary  pool
samples in that species wider-ranging on the minerotrophic

gradient were most abundant. Restricted minerotrophic

t \specles vere most abundant in the othei highly minerotrophic

temporary pools TF3 and TP4 but were of little importance in

- TF2, : } \

Changes in dominant * species alor!g the

‘. minerotrophic gradient 'may ‘also be related to changing

) mineral‘leveis. Calcium, Mg. and . silicate correlated

p‘ositivel.y with™ sampfe axis -1 (increasing . degree .of
minerotrophic influenge) of the ordination of the suites of
.doninants from all ‘sample pools, whereas Fe and silicite
correlated positively with sample axia 1 (increasing degree
of minerotrophic influgnce) of the ordination Of the.suites

of .dominants from. the ombrotrophic pool Subgroyp of samples
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. (Table 11). iIn, the latter ordination, axis 1 was
lndependmt of pH und organic ntexlala.

The- eelpositlon of donh\-ntl in samples of TFl is

of note when considering the importance of mineral levels in-

determining’ dominants. TFl had slightly. increased Fe levels

compared with omBroffophic pools but lower levels than ‘in-
h_lghly,lun-rotnphic pools. | In TFl samples an ombrotrophic

species was most abundant. Another dnlhlnt} T. granulatus
was of distinctly minerotrophic affinity. The remaining
dmnlnanu‘ were wide-ranging on the minerotrophic gradient or
were endehic ‘to TF1. - These :eauugi\sugga‘a: hoth inhibitive
and limiting effects in operation in TFl.

- .The levels of organic materials in the peat’ pools

were in -genenl correlated ne’qatively with an lncxenl:ng

Py .
.degree of minerotrophic influence (Table, 9). Tannins +

JXignins and COD both correlated nngatLvely\anp]:e axis

‘1 (increasing ‘degres of linelxt.'r:phlc influenc®) - of Ythe

ordination of the suites of d‘;-l nts of ,all sample pools

. (Table 11). A specific case where organic materials may be

‘related to dominance patterns is from pool TF2. The pool

had a higher i:nild-up of refractory organic utezlnl-_

compared. with other. highly minerotrophic pools. (see COD:

tannin + lignir ratio, Figure 10). This may be related to
the distinct group, of dominants in this  pool pzeviously
described. However, marked seasopal ch.ngen in COD, tannins

+ lignins, and colour observed in TF2 and all othe: pools

were not correlated with changes in dominant species. ..
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Differencea in' N and ‘B availahillty along peatland
minewtrophic q:adient: have, ‘not ‘been reported. in relation

to algal grovth, but ‘may" be : signiflcant. Nitrate lev_e],s
correlated ' positively and ' PO43- 1_§ve1q ‘negatively with

. jeanple axis 1 (;Sngnelsing degree of minerotEéPhic ‘infinence)
of the ordination:of the ,suites of dominants:from.all pool

sanplés (Table 11). -Examination of Table 9, giving the mean

4

‘bigly mi 1 c pools to have highest KO3~

.a

levels and, temporary ombrotrophic - slightly minerotrophic
pools.to have highest mean 90‘3- levels. The mean valuea of
both, parameters .were compukahle between all other pnola.

The ‘high number of estimations in which P03~ and NO;

“levels ~were helow the ~ detectable’ lfmits of . the annlysis.

method reduce the significance of the means (see appendix’ VI

1 for 'number of "undetectable readings). : N

3 _\ & As ' with the relationship 'of desmid . ci»mmunity;
“* composition-and the minerotrophic gradient, the . permanency

gradient relates to variables which. select for both desmid

& specigs composition and dominance patterns. The nature of

the selection for species groups in cohsequence to varying

-~ " degtees Of pool permanency appears related to the ability of

desnid spectes to” withstand desiccation. . Most ~esmid

sp&cies appear unable to tnlerata even limited deslccntlon»

and’ vere - agsent _ffom tempnraty pools. ' Those ' species
dominating temporary pools appeai most = adapted bo.
destccation: . The causal factors determining which specific

levels of chemic‘al parameters in- sample pools, gh:;wa
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species dominate temporary pools out of the ‘suites of.
species capame‘ of surviving deqrees of desiccation is
uncertain. Tho couected data are too limited to detenine

.it differences in, degrees of permanency vlthln temporary

pool gxoupl huvn a selecting effect, such thlt the mut‘

deuiccation-tolennb upecles wi1l dminant the _pools with
t_he least deqn‘ of permanency. % 3 K

s ‘In addiuon to selection for desiccation . -
tolerant desmid specl&s in ‘temporary. pools, other agpects ni
. th@ physical chuncter of such pools may be important in
determining dominmt -species. ' The sample qzdgnatlon axes
lnte:p:ﬁd as relating to the permanency g:udiefxt givgn,
when . correlated wll:h water chemistry - .data, - produced
significant correlations (Table 11). Sample axis 1 of the,

ninetotfophic pool subgroup of samples ‘(axia goes™ from a

‘hlgh to low degree of ) qor_tulitid g y with
PE and Ca. - Since all pools’ were highly ififluenced by
mineral soil water this was not ‘a factor. -It n-‘i)blgrved

~that-as pool size decreased so did the- degree of stagnation

. “increase. The smaller pools appen. less ﬁusbed with a

resujting . greater  build-up of organic " afyis  from

tion and more ed ‘effect of

Scidificution by cation 3 by fringe D A Thiuv $

is' most ‘apparent dn TF2 but all of the temporary'pools'.of
£his ‘group have a-rediced pi. The explanation for the'lowe:

. Ca levels "in the highly minerotrophic temporary pools

conputed with - pemnnent pools 'is not ~apparent. The

‘increased pH in ‘TIZ has . previously been Qnggested as
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contributing td. the distinct suite of ~dominant species

; o ,
observed 'in this pool. Qtherwise, pB differences between

permanent. and temporary pools were small and ixzéqnlnt and
not L§onght important. si_li;larly no strong relation between
changing Ca levels and dn-ln‘ant desmid species Idl“ observed
with xeupect to the permanency gndhnt a£ the llnexotmphic
lubgtoup.

" The. lecond umple uxil of theordination of the

nlbrutzophic subgroup of samples _was interpreted as
| 2

. correlating negatively wif;h -the )dfg:ae of permanency. - The

axis also. correlated positively/with colour,.Ca, silicate,

COD, P043~ and negatively with 02 content and 03.percent

saturation (Tnbl:e 11).  “The temporary  pools have va,ty!.ng"'

‘degrees but liightly greater percolation of mineral soil
water than ‘permanent pools, in addition to the d¥fferences
in t;egxne of 'permanency. This ‘may pnthuy' -account for
greatér levels of Ca and uilucuu in the temporary pools .of
this subgroup., Also, the temporary pools have a higher

_l'edhent surface area to water volume ratio than permanent

pools. The effects of sediment mineralization will be more

-'concentrn;ed in temporary pools. There will be increased

oxygen utilization for on and- i

inputu‘ of minez_uln, organic - compounds’ and other Lnozg;nlc‘

nutrients per volume of Wap€r. Also contributory to the

observed _cof;elatlons is e ‘fact that temf:ornry pools with

smaller ﬁlter volumes wer; subject to greater

y evapn-concentution of the wutgf -mass duzing warm ‘periods

‘ﬂun were petnnnnt pools. -
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s 5 Desmid Community Structure ' - ol

S "' Abundance histograms for ‘the sultes of dominant
taxa for-each pool over time are given in Appendix V. Three
community types are ‘recognizable based on th; spread of

abundance between species, the -total co{ninunity population”

i

i ok defsity, and the temporal variation in suites of -dominants.. -’

. ‘ The first Community type characterized by samples

S £rom all permanent pools, excepting PF3, is marked by a .. - . i

‘{!;ﬁ/éinct spread of species abundancea. I\ group of 2-5
species, in roughly equal numbersy was of highest relative
abundance. There was also a gradation- of species of lower

; . ' ;
abundance. 4 These permanent pools had higher numbers . of

i o

q\mntlfiable species | (given the connting* procedire. used)

than the other community types. Total population dénsities

of desmids in. permanent pools, excepting PF3, ranged from ‘.

1.6 x 105 (loge = 12) to 6.6 x 106 (loge = 15.7) celld/g :
i sphaghum (Figure 19). No” consistent differences in total . -

dssmid densities between A:emanent pools as a ‘group and

temporuy pools as 'a »g:oup wexa.&tectable. Within the
group of permdnent - pools there were no consistent
diferences attributable to pool  type; ombrotrophic dnd
mineéo’t:ophic pools ~ had vcomparable total - densities. A

further characteristic of the permanent pool community ‘type

is that such pools maintain a degree of consistency i
composition and structure over.time.

From the remaining temporary pools. and PP! smples i o b
the two other comunity types could, be identiﬂed. .In

i
|
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Figure |19: - Total desnid population densities in . -

individual samples. e

with ‘the data point

‘—9
Fi e : s L
. . we @@ n i
L w2 -
; F3 = A y
level Gi'. .y . : i
: <ol e o—0
"t mote: extended lines give the valuss of two replicates

being the mean. -
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.vnlance with the ﬂrat community type‘, the :emnining types
_can be chn:acten!@by an extreme dnn#natm by oné ‘o’ two

in t:he nmnhexa of: upecies n: the suites -of domlnant ~in

i tempnuzy puolu, given agunifn:m procedure fnr ennmgtatlon

and teupc:ny paol type!. This 1acear difference” may fiow be

:signiﬂcant .uhen total desmi\i populatlona vary betweqn

: com%’hud poolsl: .

-diquinq\lisﬁed ‘by. digterences in. toral poiauuuon density. and.
! !:empoul stablut»y. '!'he fizst type, ehlracterlstic Jof 'I‘nl.

" /TPL: and ° TB2 - samples, is at able . by < a

consiatency in’ composition-and relative abundance of apg;iea

ove: thne and by totnl population dennit!.es compurable with?

L :he pe:manent ponl type. 2 i

The second tempozazy pool comunity type was Bhown

fy. suiblbe from wa, TP4 Eia rn:." PF3,  although: of :
cbmmllnlty '_:typ? s lo;entisied by ét:ong variaeion 1n
compouitio‘n and :elative abundance - ef rloanunt speein over
time: The total population denutiea in thla group- of
»‘smples were lower than obse:ved in the othe: colmunlty
ygea.. (:ompared v{ith cthex pools ol’ thla gzonp, ‘PP aam'plea

'had a ‘more. 'even- npreah of* betveen -

species hut oc}xexwiae ¢ompared vell zu\d vu atrongly

«diva:gent f:om other permanent pool umples

".The two. . temporary pool coLmunity typés® ‘are -

3 'apecies in most’ samples. ’.l‘bia, ln‘mid]. ion to -the reducgion -

nd “of selecting domlnanta, auovs a Begh:ati‘on of permanent

pérmanent nature, ° s "included’ with this ‘group.. - This |




: ‘descxibed as, having a relatively ‘small number of abundant

- species, .with ‘more mude:ately uhundant upgc&es, and 1a:ge’

i npeciea in

_92'.

All.. of the -desmid aamples examined could he

numbers of :ure upecies. & The “evenness (equu:nhulty of "¢ T

abundancea in the cowm!nity (Alatulo, 19!! ) in aamples ;:om

different pools- was thongly variable. " pomination’ of::
numbere byussﬂgle speciea yas; gxeatelt in TFYL and TF2 o

Y samplea ;and -least.'in yrz, mn, PB2, PB!, PF1 and"‘ri’a. & S

more: cxu:ical gnphicul p:ocedure !ox derinLng upec!.ea-—-'

‘hundam:e dlattlbutions of ‘the general ' type ahmm by‘ the
'desmid communitiel is given by Whihtnker \(1972).7 For " all®

P ntly, an ¢ musute to a

:I.og sn].e is plottud on, tha ordinnce with the apecies nnk

& in decxeusing o:de: plotted on . the’ abluiaaa. An index of '

‘equitability (Bc), which gi.ves the mean numbez of speaies N

‘per lug ‘eycle ai the anmpled spea!ea-ahundance se’quence, ‘may &

be; used  An’, aasdciatian. With* this gz;phicu riethod
(Whi.tt!ket I 1972) ] . - .

. hs g
Desmid umple plota u\ﬂ Ec- values pf these plotu

for® aach pooi Eor the July sanple, a period of mnimal o: ¢

"neg: maximal ‘dévelopment  of the demid comnlties, are i T

qiven 1n Plgu:e 20.. 'rhe numbexs of cells obse:ved 111 the

71100 ﬂeld co_nnting -regime. wu uaed au ar, mea'ﬂure of
L 100 g 28l 4 >gime

e, Al spect ‘obsgé were 1nc1uded. ¥ 2

Two groupn of pools with differlnq !venness of
speclaa ahundancu _may ‘be 1nferud f:on F,lguxe zu. The - L

pemm\ent poel aamplea (PF1,’ PFZ, PH nly PBZ and PBJ) had ¥




desmid. cummnities of each samp!.- pool fo:

: r.lie July 1981 samplee.

de‘scendlng o:dex of - ub\:nduncg. . Each

Bpeciea :epusenta an; hﬁlviduql taxon.,
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_a.more éver\ spread of species abundance than the tnmpou(y Fas s
ponl anmples ('l'Bl, ™82, TP, TF2, TP3 Anﬂ TP4). . The species
a.b\mdance curves of the pemanent pools appxoaeh lognormal ;%
'whueas those of .the temporary' pools were more  linear, i

aﬁpgoachir;g a geomefric. series.’ . The Ec v,a'l'lieu ‘of  the

| ¢ ) permanent pool - samples 'vere higher’ than - those of the’
i temporary. poolﬁsamplel. :dnging from 15.4 .to 21.6 compared

with: 3.6 to: 9.2 in-the  temporary pools. - Incr'zasinq values

T o Be a gxentex‘ of 3

T One possible explanation fox the major ‘difference i

| i “dn n of between . ter Y gnd

J : “ pools ni.‘y relate to the destruction (die off) of portions of
. “the' Bnhunum fringe desmid ccmunities when expoaad to the
utmospheze. In: ‘temporary pooln, possibly’ feu specieu
’au:vlve desiccntlon eventa vith ‘sizable pepulntlons. Thgle
species would conceivably be able to: produce still larger - 0
cdtaeive populmom than the more desiceation se‘}.nuﬁ
species ' following -revetting of: the ‘pools.:

asumlng equal
utilization .of available zel‘outcu.vv ‘These Ee\v deslccation
. tolerant up'e;:lea may thus''become highly numerically 'dam}nmt
over time resulting in. an overall. uneven distribution of

species - abundance. No ‘separation of samples . from

anfl; m ic pools based .on. evenness of

abiindance could be detected. < R T
S SR ! . /TEMPORAL EABITAT VARIATIORS ST, i 3 N . k
B L ) o : I { T &
Th!.u study was conductaa over a one year petiod, . 3 2

S&ptember 1980 -. September 1981, and hhn! ducribeu c'hnngeﬁ
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assoclated ‘with a. full .seasonal cycle. - The study period

would be described as having a mild vlvntaxv season with low
amounts, and duration of snow cover (Pigure 21). .The fall,
spring and summer periods were wet with frequent pexic;dn of
pxecgpitattnn. The period 'nf warm summer weather was short
with Gnly few occasions of persistent high temperatures.:
Water and a‘i_.: temperatures show strong trendl‘ of
variation indicutive" of .aealofml changes (Hgllre 21). " Ice
cover in’the l-nple poals was not nonitored except during
, sample datu, but l.ta duratian can be inferred from air
té\qﬁxurntu:g: angd, depth of »anav_ covering readings taken daily

at nearBy Colinet (Figure 21). 'x‘ce cover, \pﬂsubaxuy lagted

-« from late Decémber 1980 to early March 1981.

: uthn’uqh not nuea‘uﬂ, the "duration and .frequency
of periods of fog were an ;mpoxtgnr: colpone;lt of the weather
in this coastal location. Periods of fog were frequent and
common in all seasons. i X

2 Strong temporal changes in pool vate; chemistry
wida hearval Iniari ‘sazple pools. Line graphs of sedsured
chemical parameters over time for each ua-pie pool are given
in Appendix VI and ullwvn critical evaluation of lulpyfu
changes in water quality. Only general features of these

changes will be considered here.

Although only a single seasonal cycle was examined:

in ‘this n‘_udy, with interpretations of nluonnlit‘y difficult
on such a hnis, a mal.n cnmponent in wate: quality variation

leeu related to a leannnll cych. These chaqqas were




Pigure 21: B gcxpxtandn, maximem and ‘minimin air

2% ;not.ex all data excluding water tempuar_ureu weze t:uken L
S gwen Anonyuous um—ml). et N |







- -water quau”ty. T &

ln:gely common to 2ll. poals except where mod.lfied by other .

factors snch a8 degree of anerotmphic inﬂuence and -pool
water vo),ume. Chanqes 1n water colout in sanple pools over
the - study period\ gives ' a, rough timing of nost neasonal
chmggs in water quulity. ; :

‘Water .colour was. lowedt - in early spring ar‘nd
highest in late summer. “Commencing  in early pring, water
colonr  shoved & progresaive increase -until reaching faximal
‘1evel‘a 1n".7u1y. or Augus:. watez colour 'showed a pmgressive

decline following tﬁle penod, xeach:.ng low valies in late

‘fall, The December samples from - some . pools, ehoved an

xnereased colour whereas others did not.

‘The components of water composition reflected ln

- water colour changes-are uncertain, In omh:atruphic pools’”

colour ~was correlated positively with " the'“indicators " of

organic “materials, -COD and tannins + Xign!hg‘,“ whéreas . in

‘highly - minerotrophic’,pools* it was® stromely  positively

:elaied to"?e levels. What is’ 'siqnl.ﬂcant about  water

coloux s that £ appears to ‘indicate general chnhqes in

Duriiig early ap:ing 1981, the' ‘water masses in
"'sanple pools were cxem.ana levels disselved organic

. ‘materials were lowest. - The levels of Fé, siucata, Ca and

Mg were also low, and.in pools showing temponl variation in

_ oxygen' saturation, oxygen levels were highest. Alr and

water, temperatures- were 'lov (Figure 21) and macrophytes had
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-not’ yet commenced .active g:owt:h. It a) peared that the pools
had been recently fluahed, conceivnbly by snow_melt, ¥
With: the »co’ming of .early summer the water. masses

were at a higher temperature for longer priods of time and

" theze weze large 1ncteases in mac:ophyte grovth. The.'levels

of organic matuiale inc:eused sllghtly “dn- th!.a per!.od.
:enuldng either from gzeatex b:eukdo\m of materials or”
loues fxom nctively growing pluncs.

In mid t:o late: summer" pranonnced changes in water
quanty und pool chuacte: we:e apyaxent. + The vacez magses

were highly coloured. ' 'In’the highly minerot:ophie pooJ-s

excépting PF3, the watgr surfaces were " covered-.with oily 7

scuns, thnught to be an -iron p:ecipitate. In thesesame. "

pools the levels of Fe, Buicute, Ca and. Mg had. 1nct=aaeﬂ
markedly. - In.the bog site pools the increases in minerals.
were absent -in the most ombrotrophic and small in pools with

a slight; degree of minerotrophic. influence. . The levels of

. tanning’ ‘+ Iignins and COD' had increased harkedly in anL,

‘poola. Vu':la’hle' deeraued ‘in oxygen saturation were

nbssrved in some hithy minezotxoyhic peala.

Sincé sanpnng ceaged in Sepeembez 1981 it i bt

possible to follow the pzog:eqaion into the fall,: howevér ;

“'samples were taken in November of. the previous year and may

be pertinent. ' The ‘study site vas sampled” qualitatively

* during. the. surmer of 1980 with much the same pattern of .

change béing, observed as in summer 1981, The frequency of °

i




~‘,prec1p1tatlon was gzeﬂer An. summer.1980 w.u:h a lower deq:ee

ol ; SRR
299 .
of utagnation in pools obsezved compa:ad,wlth 1981.

The' fall 1980 samples _shov . what "appears to be ‘a

clearing of the Water mess. '.The levels of tannins + iighins

were moderate  but dec:euad from thosa of saptembex "1980 fr.

samples. 3 e

Winter ' changes . in’ water 'quality are o be

"expected, with ice cover being an 1mportant va:iuble in such

chnngeﬂ. Hoveve:, little can kge said about the. .winter:
component of .the cycle. The December samples . from below ice

in *sofie ombrotrophic - pools ‘showed incfeaag& in'Ca, Mg and

| NHgH, " related to' anaerobic conditions. = The ice

cover in the:Een' site pools’ was minimal.during this period;

and water masses were clear, low in otgnnic mate:la]. and

¥ minerals, -and well oxygenated.

The positclve uo::elation of water temperatu[e (air
temperatuze fat the ﬂmt poztion of the study) with the'

level .of dissolved organic materials, as indicited by ' COD,.

—tann!ng‘& 1ignins - and-colour, ' suggests’ that there was a
/“seasonal vniatioﬁ . An" ‘the rate .of mlne:ulizatio{n of

accunulated organic material in ‘pools. The variation' in

dissolved~ organic ‘materials may also be ".a result ‘of
s . : “
macrophyte: growth and/or senescence releases; but .this

possible contribution. is - thought. to be .secondary to -the

‘breakdown of .. accumulated  detrital ' material. . This~

interpretation “is -based .on 'the better timing of .gradual

-related 7 influxes  of . organic’ o
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‘materials, compared to the: major. shifts in macrophyte growth

‘and with Z of change in dissolved -

organic: materials. Y p . I

['Te increaged levels .of ' minerals in highly
minerotrophic’ amd, " to -‘a “lesser ' extent, siightly
mlnetatmphic ools in later summer are atrll;ing. Inc:’eaaed
solnbiuty, desorption from sotp!‘.lon cbmplexes or lnput from

macrophytes may conceivnbly be related to the anreased

nineral levels. In sevezal Mghly minazauophic pools

oxygen supply was lower thar utilization during late ‘sumer,

- vﬂ:h major dropg:in Batul’atian observed. A likely -lowering

of the xedux pntentlal of “the water mass in .such pools may
conceivahlx be related to the increased mineral levels.
2.7

Othe: compe;.le s\of water quality measured showed

temporal- varlutions ef a pattern either diife:ent from that

“'given, such as to(:al phoupho:us (a wide Hinte:—spring peak) ,

or else showed more complex and erratic change, such as pH.

AlL:pools showed temporal ‘variations “distinct from other

“pools. Many variables can be identified which ‘contribute to

3 v
tempéral charges 'in’ water ‘quality. The sequence of wedther

patterns, the degree of water movement in the sample pools,

pool morphometrics, and the amount and character 'of the

biota have all been observed to contribute what is a complex
z i g

“-set of ‘variations but will not . be éezcxlbed here. The

‘seasonal cycle in water quality previously given is thought .

; L] 7
tp represent ‘a main airectiun of . variation which has some
legret of applicahulty to all pools nnd isin a gene:al way
predlctuble. I
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variations; bit are not, presented.

<
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TEMPORAL VARTATIONS IN.THE DESMID COMMUNITIES

g " Desnid Community Composition

. 4 % e
Tog _Ovsr the study period no regular pn(ve:n of

.increase or decrease in spfcies’richness was observed in the
desmid communities ‘studied. The pumbers of taxa occurring,
in samples over time fzcm individual pools was unexpectedl(
consistent (Figure 13). The greatest fluctl}ations were in

the most speqies—nch fen poox)u_ but they did not follow-a

" pattern,

o
The specific composition -of the pool communities

showed .no apparent cyclic or , successional temporal

variations. Variations in the occurrence of. individual:

spegies appeared at random with the degrees of variation

related to - the species aburdance. ' Relatively abundant

species were consistently present, over time, whereas. low

jabundance species varied to a greater éxtent. Arranged
tables of épecies copposition over -tine were used:to. asseds

Survlval of desmid. species over the potentiully

" physically stressing’ winter period was; high. The winter

“period was short-lived and mild. . Examination of Pigure 21

shows that snow cover: was not “extreme, naximm of 40 cn at
Coune\-;, and “air !meératures were not excessively low.
- Whether a. greater 1ou of desmid species could be" yredictea
".given a longer ‘and more harsh wintet period is Of interest.

Personal observations L of .- the ' summer/vinter Qesnid
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. Communities of a variety.of Western Newfoundland pest sites @ :

- over thr!e previous' winter periods suggests that uductinn o 1

in upeciea can be large: . “ R o
& i ?yinter .survival® by deamids at the North Harbour e
i sites was pxeﬂominantly by vegentive‘cells,. Only a few
species (4 Of 135) produced sexual resting bbdies over, the

study period. 'The cy of zygospore and

the lack of tining with enviromental stresses (ie. . ice
cover_ and pool drying) suggest that such resting stages were
not an ‘overall strategy for survival ' in the desmid

communities. . - - i i o

‘Desmtd Community Dominants R R

Only ‘a small degrée of seasonal or successional.
change' was, obgerved in the siites of dominant species in the'’

desnid communities over.the one year study perimi A survey -

.of ppendix "V .reveals that although tempoxal. changes i
EbEDIllte ‘and zelative abundancs of domlnanta daea .occur , _the
overall regularity’ observed in nost: ‘poois s utrikinq given .. "0 -

the. difficulty. in - accurate. quantification. -« o:dinatidn

» analysis of dominant upéﬁiea did not. detect. any general

trends in temporal variation. Given the differences in

dominant speciss  between pools; overall trends - should

* . perhaps’-mot. be expected.  Hoyever, examinmun of - the. T

sequences. of sanplés from individial pao].s would reveal

temporal changes if occurring. -




: relative abundance of ,these upeci "

.changes have been tound, 'l'he ‘sth.ng und

eqmmox nanples of '1‘!1 ‘are sepnated on axis 1 ‘of . the

,Qominant species oxdimtion of 'ambrottophic nnd ullghtly -

mindrot:ophic pool aanples (Figure 11). A slight seusonal
change 1n PBS kau detected - on nxis 2 of ‘the .Same ordlnatiun.

The ozﬂinatibn of the minexonopbic

(Plgure 18) reVealed vhat appened i:u be a, degzee “of

,tempcul aucceuion in dominants of : PF1 and PPZ ‘on’ the :2nd’

nxia.' ¥ y i w8 '_ 3 B

"s’peélea V‘havle. bee:rl de:eut‘ed. The- ﬂut type 15 oi a pouihly
pav.es B 2

éncceusionl\; in nature, & - consisting: of .:eg\lln! Cand

 last type Aof chnnge s ezutic, cha:acbeziud by ut:ong

'b,‘ " .same taxa - 1n speciﬂc pools showed -ppnentl.y ;

ﬂe snnal changes in relative abunda

».npecles showed a’ strong relativa rsducticn 1n abundance‘

du:inq the wint; -aptinq pex;od. The most distlncf_ were St
i : /“

5 n $in ‘anbr E pools, I. umlma in TPl

appeaxed more »abundant in thia peziod but Bome upecha ve:e 55

less :eancea 1n abundnnce than othexa. The decunse in

mny: be xelag d »,to

group of - samples '

ptoq:e{ﬂive chpng;s in relative abundance of species. "'rhé ’

A amal;L group “of

and “st. brachiatun plus Ie. umum;n in PP2._ No' vsp!cies :

j’htegv t§pea of ! ,tempo:al cha‘ﬂges' in 'do'minu'nt' v

"cyglic' nature, - being ‘related  to ' season. . The second 15




-, "be. appuent.

Se o108 X »".’v" 2

‘Gecreasing " . temperature-.-and” ot . dec'rea_n;ng ieng:h and

intensity of ‘daily " iHunination. - ) ol o

. The sacond type nf tempo:al ,ghunqe‘”ln dominant o

_species ~-ob:ezved waa .succesﬂnnal, bning q:adual and

peza:.atn'g for ‘a pexiod oﬁ tim

Such chnngas were! shown by

‘only a smn{l p:upﬂrtion ai the communitiea studied an ‘are

diificult to interpzet given “the inherent vux‘lability in

epecieu populatlon dex\sity estinaces ‘- The., atmngeat exumple
,‘lof s;)ch change u the limited euccusaion of dominancs,

obu:ved in PF1. and to a. leaux extent |.dn’ prz. ‘v'x“he e

Sept mb\sx—hp:u snmpus of ?Pl‘ve: chu:actarl:ed, by toughly
’ ;- Cl. nipa; gl ”
minla:nm. s:x-lzx.ahlaannuan ﬂ'gx.ngug “In the May-
July samplen the relat:lvg abundance oE cy.. h.r.ghm.nn.u, and o

gunﬂ.g ina:enaed markedly. -In genexal howeve: ‘there - o

ompanhln denaitinu of T,

“wére féw such gradual successions of iuificiant magnitnde to
5 B A

l‘he third nnd mnat nonapicuous type f t;mpozal

chanqa! i.n relat,lve abul\daqbe v(ege thoge;og 1zxegn1ar

‘dnd ahun: uration. The extent of such changes

. 'was Mqialy vu:iable. 'Major Changes of thia type :in: dominant

specieﬁ wexe chauctgristic of pools TR3, TN, !’Bz and PF3.

'me dominant speciea 1n ssmples -oF this gxoup of poolu

chnngeﬂ e:xntically in :elative abundance. ncall cages, -

houeve:y a gtoup of species ‘of more !zequent occurrence and e

n zglatively m.gn amnunta, vas: 1dentiﬂab1e.




g e TN R i W= 108 X .
| et - 5, " 7 The strong variations in the buites of “dominant T
g _ species observed b PP3, TF3, TP4 and- TB2 are  thought .

to.,an artifact ¥
1s ®1, TF2, TBIYof -

~ indicative of real change as OpPOS

|

| < 5 «

i by sampling or  enumeration error
| 3 .
i : similar size llld sampling charactéristics vi(!h the above»
i ... < group of poou nhcved h!gh degrees of n-poul conli.utancy

‘{ 7 i i do-inmt lpenl.el.

‘_‘v i 'l'ha “poole showing !n:atic vl:latlan n: “dominant

npgcies ‘share two further' chaxucnrhtlclx ,the total desnid "

pepglntion, dey 'uu x«:e xeduced compared uith ‘other pnolu'

;;. * (Eigure 19)1 tne™ pementnges of tha npucies that Cogcur .

qualitaﬂvely i all; n-plel ‘is nduch lnd the pe:cem-.uga‘ S
occu:xing only nuly is knctaanﬂ compned vith other poaln‘ A
(Pignre 15). This, -in agxee-ent with and in uadltion to. the

ue:ved vazlubnity in of 3

eonmuy .hutlbnity :uulting tzo- some .nvlmnnenul

ntreln. . r E R

This may be accmmtad for 1n TBZ by the -ou

extxua level -of de-lccltlon to vhlch the Bnhmnl irinqe
3 . vn subjected eolpned v!.t.h othex te-pon:y pooln. “The .pool
e was ‘assessed. to_ have’ f.he least qegno ot pqmnancy.

lackn bectoa vegetation anﬂ has a ndiﬂent ‘I c:'oflo_n
P .o aepaupe a:e”in Bpectes and - quantity, both features i |7

|
lndicucive ‘of “extreme drying. This npllnatlon doeu not S |
: P

: account ‘tox the variatinn oblerved 1n TF3 . and TN. 1B1 und’.

FooEl B 'mz, _pools with a' lower: degrée of nzmnency‘than TP3:.and 5 SHF

gl - P4, . show consistency .-in . composition and ‘have total .
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popul-tionl- £ ble with. pooli.

juommung forthe variabilify in T¢3 and TPA were not
B appannt. %
: : The-variability in dominant species in PF3 may be

explained’ by a contindous Flow of . surface water in this

‘pool. . The wvater' povenent may have resulted -in - the

dentruction and mofement of  portions of - the aufwuchs

B ca—unu:y along th flcv courle, snd in the ellmlmtion and
) ,addiuon of donlnant desmid lpec!.al to thc anf\vucha, thun‘
'creating a hivh degzu of temporal lnd -p-uu v!xlabuity.

"The cotul desmi__ denslbia! £rom uu unmple peol.a

" show what -ppeaxl to" be' a  seasonal .change :elnted to,

tempeutnxe. In nclc poola there wasa dmp in tnn!.
" dénsities “in  the December samples, to the'lowest -observed
levels. This coincides with the béginning of the ice cover
period - (Pigure  21). . .In -general, total “densities - were
reduced ‘in the November-Merch period, the period of coldest
water temperature. Maximum total densities occurred in the
© periods Of warmer water  temperature; Apul‘-septe';ﬁ‘er, but - -
not necessarily the period- of warmest' water.’ All pools
except T3, B2 ahd. TF1 had maximum summer densities in-the
July’ samples, ‘with varisble zeductions in ‘the  Aogust

Euplel. - The* nmuni.ng pnolu h.d Augult unnu. All pociu

_ahoved a . late snnmax minuu

but' 'in many, ponl.a the -

dl!Eetenca betvqnn tha maxi.mu

Ap_:uomgult : po:io_t! was, slight.
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Lnterpxetkd as’a cycnc chmge 1n pool vater qnuuty (su
Appendix VI), no oveuu seisanal changes.. in the uuites of B
dnninant deamid speaiau 'weu obaerved to couelaté with

¢ these chnngus 1n watex cheuistry.' Pei hapn ﬂner ch-nqes in

'_ relative. abundance. of npecza- may be ‘related ‘to’.the wata: ’

quulty chan es, but, the. accuncy of tha biological data

> does not justi! detalled annly:is.




Thel examination- of esmid community gputul
over ra stic gradients of peatland habitat

represents the main thrust' of this ‘thesis. ~ It ywas also

‘t.hought important to’ include a -temporal qradiant of
vaziatlnn in this study so - that the way in yhich aptlal

patterns changed ovex seasondl cycles could be examined. A*
key . objective was to mnke 1n£é‘rencél on the causal fuct;ua
in desnid community aynanics in this habitat, The level to

vhinh evnluntion of caupal factou can ho taken, glven the

pathra of the study, is admittedly umued, yet |
.
intuputnnonu do yleld an invuluable framework foz the -

'ﬁeﬂign of .experiments aimed = at detining these éll!l

factors.
It has been demonstrated that the dynamics of
desmid communities of the Sphagnum aufwuchs of pools from

_the North Harbour peat’ sites were, to a high degree; related

to nbietle/bloticwauable'u of-the habitat. The groupings

of dominant speciés, as \veu as species uolposition., “were

vclearly related to two. fuctonx the degree of pool

Ilinerntmphlc influence,” and the deg:ee' of pool permanency.
4 A total of 59.3% of all lpecles observed showed

dlst:ibutional affinities ' related . to the mina:otmphj.e R
« 'g:aamt, with  the floras of ombrotrophic pools;.distinct

_ vfrom nina:nt:ophlc pools..

For many npeciu the range of tolerance along the

-Aneral:rophlc gradient was narrowj many ouh:ot:ophic Bpecies
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did . not. occur ' 'in minerotrophic ' pools- and even. . more

minerotrophic speciea were ab’senc from omb:otrophic pools.

'A'he net :e?ult was that minbxotmphic poala were richer in
species than, embzot:ophic pocls. These tesults are in
accozd with the frequently zepor:ed and generally accepted
relationship of desmid.’ composition with the minerotrophic
gradient in peatland!. Pete:fi ~(1974) atudled desll\i.d

diatxibutlnn in a set of 60 Rumanian bogs ‘and xepuxted three.

distribution types in relation to a mnerotzophic gxadient.

As observed in the present” study, the highest: number of

- species was those with uffinity_Eor'mihé:otrophic pools and

the ! lowest number those with affinity for ombrotrophic

pools. - The widé ranging group of species was intermediate

1:!. number. Similarly, Flensburg & Malmer (1970), studyinq

the ‘micro=flora of Akult Mire (Sweden); a larde bog-fen

complex, interpreted a main gradient of floral distribition

as coincidental with the minerotrophic gradient. Of the 157"

observed -deésmid species,. the highest number of taxa K was

restricted-to.the fen sites and many of these showed a limit

corresponding with the hydrologic minera? soil water limit.

A" difference from' the present study is.that no. desmid
species were restricted to thé ombrotrophic sites.’ Parther

studyea in which pentland distributions of desmids zelated

A
tn pool minerotrophic atatua are given-ate those of Du Rietz

7(1954), Plensbutg (1967) and BD!ll?sluomu (1975) .

'l'he groupings of dominnnt desmid species observed

between pools showed atmng relation Hi.th the minexotmphic 1

_T
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_iz:adient. Extremely few. apecies occurred ns dominants in

both ombrotrophic and minemtzmphic pools. An interesting

observation -is that most species vide ranging. on the

.mine:otzophic gradient. ahow atronq affinity to speciflc

conditions when gxamined quanx_:itauvely. -This squeats that
the level of minerotrophic influence has a strong regulating

effect on the abundance of most desmid spécies. The degree

of mi ophic influence to select for suites of

ageciéa. ‘mThe ‘relative abundance -within the suites was

& dgpen;!ent‘ on other variables, -hovever, ‘with the result that

< pools:-:of ~ a fnmn;, degree . of - minerotrophic - influence

-

contained, to an extent, different domlr‘nlnnﬂ:a.

['The factors. cdusing  variations . in - desmid
occurrence and vat;nnd‘unce along the '»lninerotmphicégndient
are uncertain, although aspects of, the. iater quallty are
thought to be responslble. Correlation of “ordination aample
axes related .to the ninezotxnphic gradient: with variables of
water .chemistry ' uquests that ' acidity ' levels, m{neral
coritent oz organic content may be determinant of * desmid.

growth and survival. pH 'vas most'highly correlated followed

by ‘i, Mg and tannins + lignins with the minerotrophic

“‘gtadient, axis of .the complete data set, whéreas.Fe was -

highly coxrelgted with a sample. subset- representing- the

ombrotrophic end of gﬁis gradient.. ‘Based on comparisons of

'species abundance in specific pools, it appears that species

* Ghow @ifferent relations with the levels of PH, Ca, Mg. and

Fe.
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: ‘Certain specied miy be limited by low. mineral
levels 4n © waters. The occy _And

of aelect minerotrophic species in high ucldlty and highly
eolnuxed pools enriched with ca,\_llg or '‘Fe supports this.
Why -ombrotrophic . species are sb limited in‘llner_otrophlc

waters, .in ‘some “cases/ in occurrence and in most cases. in

abundance, ' is a perplexing question. - More than simple’
availability of minerals Luvlnv.ol\icd in laitction.alcng the

gradient, and there may be inhibitive factors; conceivably’

. ‘those of PH tolaianca or mineral toxicity. “Given the hiéqu

"quci_ea-d!.va?s’eumiﬁfnxe of desmid communities. in’ . this 5

habitat, competitive exclusion does not seen a probable’

' cause . of “the on of species in

minerotrophic ., waters. Growth  regulating ' variables

. associated with mn:rltio’n or physical tolerance are nbz.e

suspect.
" '»u -appeared to be a major varisble in dessid

and along the min di of

the present. study. This is 1n agreement with a general

relation of the pH of water bodies and desmid distributions
(see Prescott 1948y Brook 1981). Specific -cm-l.t_e_::l can- be
cited which show variation in desmid occurrence 4n relation

to pH over ranges -comparable \vl_th the'minerotrophic

‘gradient. Kovask (1971} studying desmids of a large number.

of Russian vater bodies of a wide pH range deac:i‘bed five
gm\lps of nlga& on. the basis of the pH of the vnter bod!.el

vheu the species occurred; the ﬁut two g:oup- xelevanl: to




. * with ‘most not grn\dng at levela below pﬂ 4.5 - 5.1,

-2 £
the~ mlnexetiuphic gxadlent‘. )
410 taxa occurred at pﬂ < 5 vhereas 34% occuxred in - the ‘pH
‘range of 5 to 7. Hirano (1960) wnrking on a range’ of
Japanese - water “bodies described . two: groups of" ﬂeamida in
relatlpn to pH ranges of occurrence compauble with ;hose of
the: minerotrophic gradient.. A lax.ger group of species were
£ound in"the pH 4.5~ 6.8. range compared with the p 4.1 to
4.4 fange. ;
desmids in a range of habitltl in the Ratherlnnd!
1975, 1951, 19821 Coenel ELM 1978) alno give exanples
=which illustute the relatlon of pH wlth distxlhutien
.patterns.’ } e e

The é&tte:n.of correlation of desmid ‘occurrence
‘and’ abundance with pH in thepresent study sggested. that

different species may have. different toléxapce'zanges, with

 both. high and low pH inhibition occurring over the range ‘of -

PH 3.8 to 6.0. Laboratory culture studies on desmid growth

in relation to pH verify that there is. some basis for.this

speculation.”  Mose. (f973a) obgerved that desmid spectes

-exumined in culture . had dlffezent minimum pH toleunces,

(1977) cultu:ed three’ desmid speclea, tvo from a ha:duater

lake nnd the other from an acid lake u\d found algniﬂcant’

differences :in growth with' pE. The acid wa;et species. grew.

better at ph 6. whereas the hardvater species grew better at

‘pH B.5... b 4

A total of 9% of his flora of

The works. ‘of 'c;esel on “the . distribution - of
r

(Coesel: '

Gough !

i
i
)
4
!
!
i
|
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® . me-atstribution of desmids over ‘broad pH ranges

has been

stic of ol e ai
explained Ln relation to avaliabi;ity of differing inorganic

carbon sowxces (COp: HCO3~:  C03=) for photosynthesis (Moss,
: <

. 1972, 1973a). * Low pH .adapted species may only be able to

'in/tu to the X a1

utdilize free COy vye:duvhlgh PH adlptad‘vupecles may as well
utilize HCO3~ in‘ the absence of. free CO7 at high pH. This '
hypothesis ~does . not 'predict the variation in desmid

* community . dynamics observed < along the - minerotrophic

_gradient. Pree COp 'M,ch 18 energetically a hettez urbon

source the HCO3- (Hutchinson, 1975) will be the predominant

" form in the pH range of the gradient. At PH 6, the highest

obgerved in this study, a dilute solution.at; 150C would

contain 72‘ of the inorganic carbon as free.C0z (Hutchinson, g
1957). Pxee €0z wou].a got: be expected to be limiting at any

poxnt lleng the minemtxophic gradient.

Mineral levels; particularly that of Ca, have been
thnu‘qht f.mpgznnt in desmid distribution (Pteééote, 1948)

and this is supported by the distribution of desmid species

of the present

'm:ndy. The- pattern of, correlation of desmid ubund-nce and

li.mpla occurrence with Ca and !q levels u_long the gradient
lnggsut that vpeciu‘ may be Ihited cat  low, lavnlu
(ombrotzophic paoll) and be inhibited at® Mgh levéls (hlthy

: mtnorot:ephic pools) . Kovnk (1973) and Caeael (1901) nuted

‘strong differénces in ranges of desmid species occurrence in

relation to mineral levels in a range of water types' and
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obaézv;d maklion numbers { of specles’ at-moderate 'ranges
(conduictivity = 300~ 500 uS en-l: Cogsel; HCO3- = 60 - 150
ng/1: Kovask).. Kovask (19"13:) gives Ca levels 0f.2 - 3 mg/l
as the maximum' tolerated bf bég species, b’ut does not defin‘e >

‘what a bog species i8. . Of the. species listed by lovask

(1973) that were found in th: present study, five occurred

in the 0 - 10 mg/1 BCO3= :ange, 15 occurred in the 10. - 60
" ma/ 1 zangs, .19 ih _the -60 =150 ‘mg/1 range, and seven in-the
150 - 240 lg/\l cange, . Mo émbrotiopblc epecies in’ the
‘present study vere given by Kovask; thus it is not possible

to infer whether high mineral levels could be' inhibitive to

such species as What is however, is -

that fen species may be absent in ombrotrophic’ waters due to .’

1ow mineral levels. . E . =

Moss. (1972) e}amirkd the ‘effect of Ca'on -some

oligotrophic algae- in .culture. Oligotrophic gaamias were
not affected by Ca ‘and Mg levels' comparable with. hard .

. waters, and theré was no differende in growth between Ca

Jevels of .10 - 100 ‘mg/l. . The interpretation of these
results ‘in  ‘relation to'. species dist;i’bu(tioq on the
. IS g LE
mine:ouophic gradient of the present study is. ﬂml;ed. No

onbrotrophlc Bpecies .were tested. Of -those minerotrophic

* gpecies examined a minimum 0f: 0.1 mg/l Ca was snfﬂclen: fo:

growth, -except for Desmidium am:zi which required 1 mq/l
Ca., - The resultg of Hous (1972) ‘are in' contradiction to

3
those” of Gough (1977) 1n which the growth of soft: water

Iriploceras was reduced at high Ca levels and convetsely a
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hard. water  Cosmarium had. a. reduced grovth. rate ‘in ‘soft
water. A Closterium species tested was not affected by Ca
levels.. ’ .- R i ° :

mineral requiuments in a’range . of peatland deamida, as well “

as some understnnding of - factors likely occutring in nature
that may atfect minual uptake and utulzation is required.
The combined efforts of a chemist, pharacterizing nineral
cyeling and - sorbtion complexes, . and o
evaluating etfactsriof the likely mineral“envirmments on
.desmid species, may go a- long way towa:ds explaining the -
behavioux of desmids alung the minerotrophic gradient: -

‘. The levels unﬂ qua;uty of organie mntezials may be

important in: desmid’ aistribution and abundasice along the

miq_exot:ophic gudient, but 1little e'vidence was obtained to

‘support ' this. Instancea vhe:e oxgun&c materials showed
strong temporal va:iation vene not puraneled by chungeu in'.
deamid composition or dominance.

Spel‘.lllatluns hava heen made that o:ganlc mtazinl!
play a mle in dasmid distribution (Brook, 1981), but little
a;purimental investigation has. been nttgmpted. '.l'hel:e ia as
yet'no evidence ‘of heterotrophic potential in desmids. .The
t;ccuttence of vitamins. may affect -the distrll‘wu_’tioq of

certain desmid” species (Tassigny, 1971by ‘Moss, *1973b)° but

there is at present no evaluation of this - -possibility in .’

relation to distribution of -peat. algae.

v A 4 : : :
Ex'perimental determinations of the nut:itinnlI‘

physiolcglst, wak
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The.’ relationship’ of ~the avnilubillty o i

‘muczonutxlents N and P with the minerotrophic gradient is

not well” undezatood. ; The: results of the present . study- were .

" aisappointing ‘in 'that most estimations of - NO3-, P03~ and

NHg*+ were beiow the detectable ‘limifs of the methods used.
E) )

It was noted, however, that N03~ levels. wvere distinctly .-

nidhet in’ ‘permanent  fon’ pools.  Based .on: the mode of

nitrogen supply to a peatland site 1t s possible to predict
Ta. nit;ogen gradient  relating to the mmenu‘ophiq gr’aaxent-.
Rosswall & Granhall, (1960), studying the nitrogen budget of.
an ombxutmphic bog, - found nitrate production in the peat:fto.
be_negligible, with all nitrite belnq of atmosphertc orlgin.’
3 The maip inorganic N form was NHg*, which originated

the glow ‘microbial mineralization ‘of plant _ material. X

total of ‘958 of the N in'the system vas in dead organic

- material, and was:uleaeed nt a rate of 0.8% per ‘year. ,‘A‘:

sindlar sitdation probably exists in the ombrotrophic,pools;
but with a slight increase’in mlnernll:ntion releage, given
“the higher pH of pool witer compared with the surroinding
_peat.. Given egiial amosphezic:xnéﬁta between ombrotrophic

and.” minerotrophic pools and 'the' significance. of the

mineralization rate in the regenetétion of 'nitrogen, thet

ninemt:ophic Ppqols will have a grentu aupply of fnorganlc

- nitrogen . The minexalizat on rate is_ moxe np!.d in
A

fiine c . peat with ic' peat due to.,

the “lower aeldlty of minemtmyhlc peat “(wells & Pnllett,

© 1983). ‘A comparable situation im likely for the pools.
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: In ‘a‘dgition. blue—gxeén uiigng ;ngciaéed ‘wlth =
S aquatic Sphagnun- have - a hg‘gh nitrogen ‘ﬂ’xi‘ng‘cabavcity
WL ' (pasilter et al.; 1978; Basilier,. 1980) but with the anount
< of fixation- substantially greater ln‘ minerotrophic pools \
" conpared with ombrotrophic’ pools (Bésiliet &t aL., 1978

i
& 'l'his again is due to the 1owex PH of ombrotrophic wucera.

" L Althongh a gzeatez N supply seens probable in
o e E minerotzophic peolsy any pot;m'rlal significance of this, in
" detemining defezential campetitive abulkies uithin dasmid -

communi:ties may be difficult tu asgess. Yet this 1s an

unexplored and concelvably significant .qnestion Tin i
% . Oy 2

ng the m gradient. e
b The BECO;’Ad major gxadieﬂt rof vu:riatson ‘h.l both
‘desmid specjes: occurrence and ibum!ance in the‘ pe‘a}: pools
- Btudied was "t:he pool. permanency ‘gradient. .It aiffers” in r"»’

nature from the ninerotrophic gradient by being more related”

“to, phiysical stresses as. oppbsed, to nutritional ' and/or-

. toxicity effects. ® 2 g .
<OR v

. The degree of pool petmzmency 'had n siqniﬂcant o

effect on deumid species compasition. Pools which dried’out

B or Ehowed mjo: reduction inowate: lavel dutinq the study
. A’Mad reducad nmnbe:s of species compared vith pemanent p lé %

; of compu:able degxae of minerot:ophic 1nfluence- Many .- . i

TR e L deamld species nppel:ed intolersnt oE dealccation for, even &
5 % o R
limited periods, and _were - aelected ngainst in tempnuzy 2

pocln. 3 'rhcae tolermt upeclea upp:ured to.be variably 80,

wihh t.he most fzeqnnntly dried’ pooln containing zhe tevestr
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apeciea. ‘The mechaniam of survivul by auch apecies appearéd’ .

to be by phxsioloqical adaptatlon, a8 no evidence of other
{ survival strategies was obgerved. s =

The 1mpcttnnce of pool pe:mnnency Yin detemining

. apeciea richneua in .desmid communitlaa has been xepoxted\)y’
" other . workers. i Croasdale (1973), studying the algae of
Ellesmere island, found desmld species richneu to be lowest. .

in’ ‘temporary pools, hiqhest in peumnent pools‘ and

,,‘ in a pools.- Hoeigi-luoma (1975)

ohse;ved an im:!eue &n algal - specles uith guatsx uetnesa,

of ‘the: habitat in mud-botEomed peaunnd Popls. smuan{,

Hooper . {1981) found ' the ds'veisicy o'f algal ‘species. to .

incre‘aae wu:h greatez wetness -in a Sphagnum mt.‘ Coesel

(1951) detected a positive :elation betueen numbers of

. desmld specles \d.th increased moisture 1n sphunum tussocka :

\

of a'.quivering’ bog.

wtlin Teh Desiccation expeximents on. deamiﬂa uere cunducted_

*By ‘Byans (1959): 0523 .desnid species tested, most could

o nct suryive, desiccation in the veqetuciva state. Four

speciea ve:e capable of withstanalng deslpcatian fa: periods

:anging from 12.to 69 days E

yl’ic (aub-aedal) associntions' .

ﬂf desmid apeqdes wexe rej n:ed by « Gzonblad (1935) and

Eurthex suppoxﬁ a vegetntlve Atate tole:ance of deaiccat{ﬁn iy
: in certain desmid species, * rshnilarly, charucte:istic sub-
aeria_l ées.nida ve‘x‘e. r:epo:eed by Coesel. {1981)..- ‘Of tl_zese
‘deli‘gcatinh—reqiptmé"H species’ ag\};grai' were 'common in ..
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tupo‘taxy pools of - the present study, these being k:.
ashcicunis, ‘M. digitus,” Cy. brehissontl,” B sblengum, I.
mnumn; and & laevis. éeveur of the no-cn te-ﬁoxnry
lrddy pcut daﬂid Bpeciel Teported by ‘Hosiaisluoma (1975)
for PLnnlnh peats vu(e also comimon in t-ponzy poole in the
resent ltudy, these being P1. minutum,-P. silvae-nigrae, C.
obliquum, A. cucurbita and Cy. brebissonii.

Bexunlly produced zygospores of desmids are thick
vai® and are a potential means of surviving unfavourable
conditions such as desiccation. ' However, conjugatién in
nuture by desnids, is sporadic or abnnt in the majority of

g speciea (Coesel, 1974; Heimans, 1969} Strom, 1925). Bomfold

© (1929), a;udy!.ng zygote .production in nature, was unable to.:

determine ' factors  responsible 1 for stimulation-_of

conjugation. Zygotes were more frequently found in small
water bodies, but ponl-’uith abundant desmids and that were

observed tu’-dzy up both fast and slowly, showed no_evidence

" .of . zygote production. In. the present. study, zygote

production was infrequent and irregular. . Over the study

riod Cy. brebtssont{® and B.. borreri were most freguently
obseryed to conj‘nglte, and this being in ombrotrophic:pools.
Actinotaeniun cucurbita - was observed to conjugate

1y in effe t c pools. = A'single pair of"

A0 T

um was r 1n - conj L e ion

'ﬂid not” hecem more ﬁtequent in temporary pools during‘_

rednction of the water level. canjugution and zygoapcze

,pzodnction may  explain.-the " ‘irregular ‘:BLEtenc‘g in
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" ‘temporary pools of speciés = otherwise intolerant’ of

Apotentially via the pxod\lctiﬁn of  adex:

. desiccation. The infrequency of conjugation, however,

suggests. that survival by ‘desmids in temporary pools is

largely via desiccati stant i

cells.

Survival in temporary pools d ng dry periods is

(1965) the ducti of four typel of

. agexual reating bodies in dn‘mﬁ- grown 'in culture. None of

his resting bodies were observed. to germinate. During the
course of the present a;udf ‘no evideénce of. asexual :euting

‘bodies was oburvad.

e

The dominant desmid species of the pools utudiad
were -strongly selected for by the degree of pool. pemanency.
Whether ‘there 1s a tiade-off between the degree. of

desiccation tolerance and the ability to compete -in. n‘)n

permanent - situations is “unknown.  Temporary pool dominants

were 1y in pools, but ‘the

nature of between pools makes it

aifficult to draw -conclusions.

_En adaitional, predominately physical factor which -
appeared ‘to have significange in the dynamics of desmid

\populut!.onu in a small number of ‘pools was that of water

movement. Surface water flow in peatland pools .appears to

have a dutzuetive effect on the denmid comnunities of the‘, i

sahmmm aufwuchs. Desmids - lack speeltib ‘substrate

attachment. ozqnnl, loosely ndhering to the substrate by the "

p:oductlon of a ltloky mucnaqinous nhenth._ As a reault it

spores ox cyltn._
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is possible that 1ndividu§:1_a can v‘eaaily be washed.-away ltmm
tha “substrate. ‘_Blan‘n‘i & Brook (1974) present observations
. that . siggest' Water movement - around -shoots .of -submerged
macrophytes removed a "pottlop" of . the desmid -epiphytic
co-mgunity.. »studying&'he desmids of two Klnneiqta xake's,thay.
observéd that the desmid populations in the aufwuchs :of

were teduced in -an exposed . ‘area - .with wate:'

circulation compared with a shelte:ed a:ea. As well, the

* desmid tychoplankton was. much . more nbnndant in locatlon\a

The . destructive - effact Jof 'wac’a: movement ‘on ‘the’ algal
periphyton of . streams is \iocumented. Horner ‘l- Welcl\ (1981)
‘showed that chle:ophyll a. build-up’ on rock wau negatively
corrected with vate: -flow velocity in six Wuhlnqton

streams. An erosive stress from the E:ictlonul force; of the,

passing water masp resulted in the tearing off of a.portion’

"of the produced algal material. Hypés (1970), in describing
the character of periphytic microphyte communities of lotic

watezs, stated 'Hicrophyte‘n _occur as irregular mosaics on

Tig st:eam ‘and’ river bada and are’ subjéct to q:eat sensonal

&

change ... certain groups of species tend to occur cageghex

arrangement ‘is probably due to change ... there are ho or
few ‘species associations in rumning waters:! This is in
agreement .with thé character ,of the simpling ool of the
present study in which a consistent £lov-through /of water

vas observed. . 'The total desmid: population was reduced m

but' -because of the instability of . the habitat . the"
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Idhii posl sonpared ith sintlar pools lacking water £1ow;
As well, the compositlon and relative. abundance of dominant
Bpecien in this pool were mnch moxe tempnnlly vuriable than
in other.similar pools with)u or. 1ittle water ‘flow:

) "A-further potential . explanation “for fhe variance

< of ‘the desnid community - in th%s pool cqm’pax;ﬂ th those

lacking floy may be related to .increabed competition in this'

Pool« by “algal species adapted to ‘flow conditions, .of which

maiy have been .reported (eg.‘vslnu!, 119561 “Whitford; 1960).

“However, species of aléag ‘having a holdfast and adhering to -
the Sphagnum were. not observed  in sufficient quantitlaé in..

this poo]. to account ‘for the obuxved depauperate desmid -

mmunicy. & . o

Bvenness of ‘species abunéame within a community

is . ‘an tive of

t

auggestlve of the degxee of inter-species Vcompetif:ion.
Notable - (elatinns of’ equitabillty within. the. desmid
comnunities were observed between contrasting pool types in

this 'study. - Temporary pools had l(lhﬂl! uneven _spread of

: ‘than’ ; t ‘pools. ‘In y pools, one -to

three species - vere frequently observed: to be " mueh ‘more

. abundant than' the reémaining species, vhereaa in permment‘

- pools.a larger gxoup of specias was. fxeq\rent].y observed to -

)be highly" abundant . Th_is i In contrast to the 'camp,arabla

lity . between Bl and.

‘minerotrophic pool communities. .




. become ‘highly abundant ‘relative

comp,a‘x_able between . you‘ls:

the ‘permanent. pools is'perplexing.

o $ 2123 - .
These ' results . siggest that ' temporary °pool

conditions, relative to those p'f ‘petmanent pools; may result

in a reduced degree- of integsfecies competition.' - This is

prédictuble in tiaa‘t temporary. pools have a -high degree. of

physical  stigss with' Telatively few adapted species.

‘Following desiccation there is an availability of Substrate’

and probably nutrients, with few -species with a significant
sucviving seed popilation. :Such -species presumably’ can theh

to. other spedies. ' The

" ‘greater unevenness of species abundance: characteristic of

temporaxy poo).s vag obntved to. be mlntained, over - thé'

study. period; " in' three tempora:y ,pools which “atd . not

completely dry -up in this period. This suggests that -once

the equitability pattern is estab'li'sh'ed it is.not egauy

broken .down; at least over the -timé frame and condit}ons of

the study. i £

1t 18 ‘significant that ‘équtqhility patterns were
of 'aPEérent - placemeht . on - the
niner r ient. It ‘
thete

that in- all pezmnnent

pools may be .a " conparable. and high- level of

interspecies compéti’tion.- ‘It 'may, however, s!.mply result

“from the fact  that permanent pools provide a-stable growth

enviroment in which mdny species are capable of suryiving.

g el The maintenance of the high numbera o! speciaa in

The quautative dntn on
the I of specien

many apecies oi low ab\mdance were Minl’.ained in permanent,

‘over time =zevea‘ls that
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and biological If the

pools. our the study perioﬂ

"llllnt:ninlng a low level of colpetu:lva exclusion; or else

the reintroduction of excluded species is.rapid. A possible

explanstion of this s easily conceived in relationto niche

dlffe:entintlon on the basis of uputlu and/or temporal

'Iubn:at variation, even vithin inits as small as a 5ing).e

ponl. A similar 2 “and: 4

on of desnid
diversity in:vater- bodieu ln f.he Net.harllndu wag ‘made’ by

Coesel; (1932) .

It 18  clear” )&nt the ducrlbed gndients of

habi:at variation do . not Enlly ancmmt for ‘the spatial
: ~ 5 R

patterns of desmids Ln the Sphagnum aufwuchs ‘of ‘the pools
Atlldied. The'. ].l.kcuhood of species occurring tngethex or

beinq a‘dominant in the aufwuchs is xelated to these main

i gudientl of variation. It remains questionable as to what
" determines the specific ‘composition of a community and the
5 . 1

relative abundance of species within that commumity. If I‘Sy
be argued that each saspling pool - has ‘its ' on -umhigue
character which encompasses variation in phynicll,‘che-iul

is made that’

10AOTIAL desnid’ taxa have unique’ conditions of optimal

gmvth then the desmid communities may be uniguely selected

ﬁnt in -each ponl from the suites of species that. are :
dtopegsed in 17 : S
!E thezé ig’ a: non-random * :enon for the greate:

abundance “of specific’ tuxa 1n npeom.u pools, tnen tpe'

'expxammn will | be. found by exanin(ng the neqnznce of

'rhexe appear to be Eactorﬂ‘ .
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likely - causal variables. ‘Howeyer, partially or wholly.
randon variables may also shape desmid’communities and will

be even more difficuit to assess.

Diuptxul may ~be - important in’ .determining . the
<

specific cn-politlon of -a desmid community and may Eu:ther
" have meul:atlonl as to chh species bjcvme Ab\mdant. 'l'he
pulently documented lodel oi desmid dl-peuul uquuL that

vnﬂtmnn in the tiling and-success of. dupotnl are to be_

qucl:ed. Brown et .al.

(1964) collecnd viable cells. of
cnmu.ml 8P, mmmmna sp.  and ' Rova’ mp:. . fzom
utmaspbezlc samples, uhovlnq at least a limh’ﬂl potent:hl

.for aerial ‘dispersal. Such’ denccu:x»n-:aahnnt species

will be evenly and widely distributed. Otherwise, desmid

cells tuul by nter courses ‘or are physically transported

to’other vater bodies by birds (Zunee-llnle. 1938; Proctor, -

1966) or Lﬂl-ctl (Pklol\l ek Al-, 1966).  In llevfoundland
the green frog (Rana unmn'a) and the soose (Alces aldss)
-are” likely -important dhpeunl lgentl tc: desmids -—in
| peatlands. .0 & ’ %3 A
il ?ﬁ’son- ;téexe-_ in which - desmid~distribitions
have ‘been),  evaluated  have noted - the siqnlﬁh‘:a‘nce “of
d{ipetaal.'_ Baimlnl -(1969) ’noted that given l';nunba: of

.desmid specLeu ltrongly yzaferung a* Blnua: vate: type

B ¥ difﬂcult to. determine Ly ‘£ixed group of chnuctaziatlc

Bpecias of " that water type from comparisons nf lpacles ustl

£rom ‘such 1ocltionu.v The difficulty vas lttxib\lted to’
‘gq'ev‘en dispersal of species.  Coesel (1981) noted -the
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problen of random dispersal d.lffexencvelb in shaping’ desmid

associations. luth reqlrd to.a very lnge number . of anples i
from r.he Dutch. Broads he was umle to define- uhurp

uuocin:ion. of species.’ nesuéxpnuhluge- could be used
as indiuton of environmental :ype but the characteristic

gzan’p_ﬁgu were not of eonnar.ent composition. Thus it may

be. that the‘ 'tl.-.ing of . dispersal- events ‘may contril‘mte éo:
‘dlffeuntial abundances of upeclel \dth cenpanblu habitar.

preference and int:inllc growth :a:

“The obnrvn:!onl _of ' Patrick (1977) on: the‘
.colonun:ion of glau sudea by diatoms ' in ‘tlow.l.nq waters ey
demonstrates how the séquence of arrival of algal species €0
asibstrate »1n£lvl'unun the subsequent composition of the
'comun,ity and  the - dominance pnite:n. This, example should,

’ Bowivers . ba . oompired cautiously with the situation of

s desmids in the sahum aufwuchs; given “the stron‘g
‘@fferences in substrate and organfsms. . The mumber of

. -species occurring on ‘the glut slide inc:m-d greatly at
ﬂut, but varied only -nghtly after four dx,-. !auwing

the £illing of the slide, the species eliminated were those -

»-m: sull popnllt!wu., Budep colonind at the same tlne

had very u.nl.lar colnuni.tlel. The npeclaa arriving first at

:th- slide becume the most abnnd,nnt. Once the- nude was

£illed, the dumunxty maintained its structure, Sy
J\t pusant, Ln che absence of dlcl on the :anga of. 2

factors nffncting optlml depnld growth, lntrinlic gmwth;

ntea ‘of-a npocr.tun of - species and data’ on tho utuu of




comunity development;: it - ig twpos?}blz/fo explain the

! readons fo: the unig of of species,

/évep between comparable pool types; It i& probable’that all

aspects’ of “the “question: cited contribite to thé Einal

solution, but innovative experimental ‘designs both in the

£ield and in' culture will be required ‘to arrive at a more- .
" definktive answed:. :

-

Temporal changes in the' desmid. communities over

c,omplete’ seasonal «cycle was examined over which wsm:l:’eulong
-in dominant species were expected.' Only 3 small el;ment of
_such change was obgerved in two. saiple pools, PFL and PF2,
‘and. then ‘with only a small “proportion of the dominant

species involved. All permarient pool communities, excepting

PF3, and three. ‘temporary -podl. communities, - (TBL, TPl and |

TF2) maintained througho\lt the ﬂtudy period mostly the same

suites ef dominant species. Although :elative abundlnce

'

" the courmp of this study periol vere unexpectedly few.. . A -

varied within the suites of " epeci‘es betveen -sample dntes, :

remarkable ccn:la:ency vas. obaezved. . ,'
" A“striking - finding of thiis “study 8> £hat’ the
desnid  communities “showed strdng responses’ in terms “of

apecies cmnposition and groupings of aouinants to spatial

changea in. water, quality Tie. minarotzophic gxudient). bnt

_showed . little to. no ovex—all reffationship with the Btgong.
changes in water kquallt:y assoclated with €uonal changes.
‘There can be two 1ntcrpretatiana of this resilt,”

“The. fi:st is ‘that chiul paxameturn, changing l:emporally,
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ve:e not signif!cunc in dekemintnq :elative growth rates: or
.qruwth success - between de_smidl. " Por exnmple, pﬂ is  a
* chemi¢al  paramieter not predictably or stromgly related to
'the water -

co:uluted with selection of desmid species.

temponl changes in quality, "but is highly

-that this is. the-complete explanation .ij
aspects of vater quality were to a deggee related to the

temporal change.

‘algo. correlating with spatial uelectlon of desmid species,

the . stmngeat exaw\ples being Ca, Mg ami Fe.

The seconrl and more: probable explanation is that

. the desmid cammunities ‘studied vere not highly dynmic, with
moat spstles Bavisg & this habitat and” under . the prevuuing
conditions @¥slov’ division rate ‘and slov. turnover rate.

" mis may account for a low xeapci\se to temporal variation‘ ‘in
waber” gidlity; - Ehe duxation of changes being too short for
a, the . resulting dif{erenthl growth Trates. between apeciaa to
manifest themaelves as majot changes .in x‘elntive abundance .
The period ‘over which the desmi.d communities have had to
“respond to changes in water quﬂity resulting from peat

davelopnnt is relntively lurge.

" The importance of time frame in the zeallzatlon of

‘changes in-the deemid. community :e:ultlng from dlffezential
-growth rfates in' ‘species. stemming . from habitat variition
e J

requires 4 1

on on species

Zeg /\*t\u‘novex rates in natural. conditions. would be. invaluable.

i .- An~ expérimental " aypm‘a%ch to this question .would be to -

‘that most ali’

It is unlikely

Includéd in this group .ﬁexq'pa:amete:s 2




elevate ‘the levéls of limiting growth factors in aitu and
then conpare temporal desnid changes in experiméntal ‘and
control situations. This, however, would £ifstly. require an
investigation of factors limiting to desmid growth in this

habitat,

Reports of successional - change in  degnid

communities by other researchers are both in agreement ‘and

. dipagreement with the findings of the present study. - Coesel-

.(1982) presented data for dominant desmid species in an

oligotrophic: water body over 3 seven-year period. - During
this period electrolyte concentrations remained comparable
_and the dominant desmid species showed 'a high- degree of
consistency. ~The greatest variability was in the less
abindant species.” “Similarly, Horl & Ito (1959) studied the
desnid cam;nlty of .a’'small. rake over an eight-year pe:i.ud.
A sequence of 'desmid. associations was co:relaegli ‘ with
indreased organic Phllution in the early part of the period,
and décfeased pollution in the latter. The chandes vere:
slow, ~occurring -gradually over a pedud_of.-lj years.
Duthie (1965) and Howell & South (1981), however, described.
successional sequences of desmids ‘over time frames of less -,
than “oné -year, ~ Duthie® (1965), studying the dynemicsof
sédiment desmids in a’ fen pool; observed ‘a.succession of
doninant species .over a li-month period. He vas imable to
celate -the seqience of species with measured variables of
the habitat, Howell' South (1981) observed a succession in

the relative abundance ‘of five taxa of the genus Tetmemotus
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13 over ‘a4 May-August period in two fen pools. 'x'he'changea were
obderved o coincide with a_ general enrichment' in water

H
l . -qudlity over ‘this’ period. - The changen in vater quality
1

| reported are partially I le with-the s 1 .changes
Lxepo:ted in the present study. a ’

Changes’ in total. desnid population " densities

recoxded over t‘fsé study ﬁezlod show. what appear’s tl; be a

'_ seasenal trend, \d.th lower population totals occurring. in
£all and winter.': -

i

! The uinbe:zspring reduction ‘in total “desmid
1

]

§

& ¥ 'thg temp_etptuxe grovth,xespansesrpf Qesnids.  Moss (1973b)
experimentally .détexminedA ‘tempg:aﬁuxe ,optima’ for .eight
| Taesmig species. Seven showsd broad growth peaks between

n 10-:’% but %&agf had little gféwth at 5°C or less.

There ‘are, ‘however, ' reports in  which  winter -

reductions. in desmid populations ‘have -not” beén lapge’ aid
ingtancas vhere minimm ‘levels have ‘ot been auring the
. fall-winter. Duthie (1964). reported only a 1/5 gaantitative
reduction in desnids On thé sediment of a'fen pool in North
Wales after 70 days of snow cover. Duthie - (1965)- fouovqa','
the desmidg on ‘s fen pool sediment over a t.vo. year perdod
“and found & spring-early summer mintmum in total densities.
et 3 - Several ape',c‘iea in the - present . study . -showed '
' relatively q:eate.x anmtxtat%qe :eductions during the
fall-vinter * period, presumably related . to diffemntial

R 3 . ‘such are

" denslties obsexveun this study a:e to be éxpected, given &

! : LTl 130 - B ‘-
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, tolerance “for bog algae was noted by Péterfi: (1%7)  in

Salicea- peat bogs.  He. reported the existence of wide

lennt eury c species and stenothermic

specieu, vlt:h cdld optima. <]

7 ' Overall, the obsexvltions of St:on (1926) on tha
seasannl bahavio\n: of desmids in llozvoghn peatlands are 1n
Aguenent with the pxeunt ntudy. The -algal flora of peat

hogl‘,wu described a8 generally uniform -with' no marked

periodicity. Deamids were common in the late swmmer with: a’

~quéntitative maximum in August, which may be maintained for

‘a pe:iod‘tnie thé fall. There was a winter decrusa, wlth a

+

. mnked reduction of algae with ‘ice conditionu.

This study upmsentn an advancement. in i-_ha:
\mdaut-nding of ' denids in .the peatland -environmént by
virtue of thc .use of a qnnnttﬂcmon technique, which
allows uuntn of poplllatlm ae...uy ‘which are tomparable
spatially and telporallya It is the first study .in which
nsity estimates for populations of dominant, dellldl at ‘the
ecies level has been obtained over a range of peat).nnd»
K dllj.ionl.. Such, data are a_potentially more revealing
source of information on aboitic/blotic. interrelations than
the ‘examination of co 51!{105-1 dltl; There are, however; -
serious uho:t-cnml«ga/: the. method nud and these must be
kept_ in mind when interpreting the :esultq. The estimates
of poplllll;lon denu‘itie‘s are. rough, v;teh fine difée:encpl

‘being af dubioul ngnlncmc-.. The estimates were mde from

a gzonp of combined ulples and uyruant a veightad average
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v}:ha pres_ent.stu@y. Th

was a’. critical probl

"appucahuit\y to more general problems.

'.-'132- L

 of “the desmid community continuum - Of. the:, .bool. * The

cvmbinl}xg of samplea 18 neceasary due - to the ﬁ(gh ﬁeg‘ree
spatial heteroqenelt¥~ of 'desmids. in peatland pnol?\(aeef
Duthie, 1965). The Eelhbuity ~of ‘estimates’ of desmid
populntiona from peatlm}d pools can’to an extent be !.nf:tred
“from Huweu and’ Sout)& (1981) in which estinates from¢

replicut_ad peoled samples were mostly campurab_le, but with a

" considerable degree of variance.

.Only linited plicaion of estimutea were used’in
avallability. of sampling substiate

in this study. . Ho:e extensl.ve

replication. of sumple -and increasing the mmbex of samyles'.

in combined units , was not pouaible withont extessive

destruction of the pbol environment. ~The chogce of sample”

numbers in

sets’ is ily ‘biased by | the

:,nvuilability of auh trate in Lhe pool.

Developmem: of ' & new aampllng strategy {8
;

e fo: the it of field atudy in /thia
Ky

d!.fﬂcult hnbituf. The method needs to be nppﬂubla to the

range of . peat: sltea,’ not’ so lgbeux 1ntenuive as to ba'

imptactlcal for wide-ranging and ‘replicated. sampling, mat
p:oduee results descxiptive of ' natural conditions and
estimates - with uufncsenuy Low devlationa 6 permit
‘standara annlyuie £ variance, | The' problen is complicated

by sampling scale, vhlch in order to achieve such ideals may.

‘have .'to = be 'very small and consequently oi, limited




(1) Thiee primary gradients of spatial habitat .variation
;i were ' ‘identified, ‘as dmportant . t6 ‘the peatland pool

environment, ‘these gradients being: (1) a‘minerotrophic -,

‘gu;diient; (2) a’ pernanency gradient .and (3) a surfacs

N ‘ . B i water flow gradient. . . 2 . i

i 5 (2) A high degree of 'the -spatial dynamics of the: desmid
comnunities of the pool sphagnun’ anfwuchs vas related

N i t0 the primary gradlents of spatial habitat variation. . -

a) Desmid -species composition, species “fichness and- :

R ’ ; specieés -dominance were sttox:ngly' related to pool

i i R . Bighly mi pools. were more

i X i species - rich and had more epdemic species ‘than

ombrotrophic pools. ‘Very few dominant Bpecies ‘we.

shared between pools of differing m/iﬁ.roucph_ic'
status. The causal ‘factor in the variation was
thought' to " be | Changes  in vitsr gttty
; . ©..'wi . . -particularly the levels of acidity, mineral content
) ¥+ and organic -content, . \ R
"b) Desnid'species composition, species’ richness  and
‘ species anmin_unce. were icronély related. to ‘the

‘!\ B degree of pool permanency.. ‘A high-percentage. of

desmid species’ vere. 'absent from temporary- pools. -
- B _‘ '.*whereas very éew temp‘o:a‘rypz;ol species were absent < a st

’ : from permanent pcol_s. 'l'he‘evanneua of species . <
b Bots g b i ] ’a'b;gndlnce‘ was gzea‘ter in pamanem;. pools.: 'l'he

3 xR . causal factor in'the variation was thought o be . |-
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: ia1 cation ol -and die-off of

damd -pecieu 1n temporary pools. .

’,,,fno r.om. population. densities and the temporal
*_stability of desmid colmmltln vere negatively

related to the -d‘egn'e of pool water -e’rvm}:t, This
was thought ‘to".result from the removal of desmid,
material from: .ehe"m‘m. ‘finges by ‘water -

. nw-mt . >

A ut:onq teuponl pattezn ‘of habitat vnhuon xelatlng

to .the pnnlnd puol anvhonmant was identified._

vnlueium ennplpua ueuaunul cyclu in water qunll.ty,

“in water t-p-ntuun and in the form of precipitation.

Few qononl T “of, " desmid -

dynanics . vere mceipr;ced. Total desmid popﬁnuon

had winter spﬂng l!.nlpn and summer maxima
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' RPPENDIX I
Desrfid Species List . e
- v 7 ' N
Varioug | works ' were comsulted = in making °
ident{fications of 'the desmid taxa reported. 'The detailed

: s s & M b
__1172{ and figures of Newfoundland desmids in Taylor (1934,

‘1935) and- of seuthem Labrador. in C:oasdale and" Grinblad -

'(196%) were xnfened to in all cases where possible. Other
floras consulted intluded Iréhée-Marie (1938), Skuja (1964),
Forster (1965) 'and Croasdale (1973). Sfeglfic works - have
been ‘used “for certain groups of gehe:;, Prescott ,é:. al.
"(1972)" for saccodern’generas Teiling (1954) for the g

. Actinotaeniun, Febi¥ka (1977) and Prescott ek al. (1975). for
the genera Closterium, zgni.um, Bleurotaenium, Docidium: and
W' Hoyen “and . South (1981) .’for mmﬂm.u;ﬂ:

" Préscott ‘et -al. (1977) for the genera Micrasterias and

Enu.tmm, Teiling (1952) and scot:r. and Gt&nblad (1951) for
‘the _.qms smnmm, Teiling (1977) Eo: the gem-q

The b, of British desmids by West and
: i it Y
_West (1904, 1905, 1908, :mm [ mid West gt al, (1923) were

, referred to for all,groups. e, p L.
'm{ inllowing is a list of deanld Bpeﬂies observed

idn’ this utudy, wif.h mztea an some identificationa.‘ The

1e:r_eu con:ajnad within b:acketu associated with generic
names refer to- the abb:evlitlons used in this thesis.

*

v
¢
of




TR

. (A
(B
" (CL ) -

‘Bambusind borreri (Ralfs) Cleve . '

-147. -
Actinotaenium cucuzbita (B:eb ). Teil.
A, cuclubttinnm (Blss.) Teil.

Arthrodgsmus oc_toco:n!.a Bhr: T

clostexium acutum Bréb. g %

" €1. angustatum Kiitz: - combined with Cl: l.llxn l’ccke
for quantitative enumeution and referred to a8
Cl. ulna. Treated sepnrataly for the qualitative

- analysis.” Differential identification based on
cell wall markings which are not always clear
with mutex!.al viewed in Sedquick- Raﬂ:et counting
cells. = [ £t

cl._nchuianum Cleve .. . A

Cl. baillyanum (Bréb.) B:eb.

Cl. clonterioiden (Ralfs). Louin and Peten !

cl. costatnm Corda

Cl. cnthia De.Fot ~ . . - i

“atanae-Bne. | g

graciYe Brab.

intermedium Ralfs:

juncl?um Ralfs ‘ i
i Bré

'\ Ebr, for quantitative enumeration and referréd to -

a6 Cl. Keutzingii.' 'Treated rately for: the.
qualitative analysis. =lloat apectmnlv are -

i dlatinqulahable but uith a ﬂeﬂnita 1ntezqzading X
of foma. :

,i‘h




., Cl. toxon-West

€. angulosun Bréb.: v e

n C. difficile Lutkem.

" 'c._ ochtodes Nords

-
Cl mnnilifezmn var. concuvu- Klehu

c1. ralfsii B: éb. s O it E

e ) mutntm Ehr.'- see note undex 5‘.1. keumnm

Cl. strlolntum Ehr. E 2 .

Cl. ulna Pocke g

Cl. venus Kitz.

Cl. sp. A~ thouqht to ba an unde!cribed lp'cla!

'C]...sp. B - thought to -be an undauribed epecian

. Cosmzium, moenqn Bréb,

C. caelatum Ralfs..
contractum Kirchn., . -

delinyl Arch. -

. éloiaeamnq Wolle .

C. isthmiun Hest

C. margaritiferun ile_negh. H sl 110

C. nymannianum Gron.-. AN o

c. oﬁllq’ullm Noldl‘t-‘

C. ornatum Ralfs AN

pse\ldopynmantum Bxeb. K

.. yn\zﬂbtnxxchondxm nordn:. :
pryulu.dltnm Bréb, .. - .
B qundtatum Ralfl.

'
§
!



"C. ra‘.!fuii .var. taylorii \Krieger and Gexloff
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g

c. quinaxium Lund.

"¢, reniforme (Ralfs) Arch. e .‘ RS bt

" ¢, tumidun, Lund. ./

ey,

(L RN

+: (Do4)

e

TR crassun."(Breb.) l(\itn.

XA subcneumu suhm. :

e venuutum (Breh ) Atch. "

‘D, swartzii Ag. ¢ 8 o o B '_ Ery
Docjdium undulatum Bail:
! Evastrum ulienli_ Cughm,

'E. ampullaceum-Ralfs /

B;.’biden’tutum_ugg.' i

: E, L n;ntnm Jeénner

C. subcrenatun Hantgsch.

(- subtmidum No:dat.

c. sp. - a ‘small specign' €4 1‘0_ |, maximum v e i 5 4 : :
. <d!.‘menat‘lon‘)}. ne;z ¢ bloculatim Bréb, .C. tenne e o :
Aréhy €. tinctun Raifs and £, ingobdpicun West' © |
‘and West. - s )
c;(iindzoc}stla brebissonii Henegh'.‘ - forms refetable
.-to Cyy crassa De Bary were included under this

© - ‘epecles: :

Deumidi\m gucilﬂcepu (Noxdut ) Lngerh.

,n. quad:atum Nordst.:

E. ansdtun Ralfs

E. binale (Turp.) Ehr. i

E. bolam Sém, .=

Ralfs




“'E. elegans (Bréb:) Kutz

. - 150 - .
E., ‘denticulatum (chl‘m.) Gay
E. didelta (furp.) Ralfs

E. giganteum (Wood) Nordst.

E.. humerosum Ralfs

E. insigne Hass,’ ; Sty 3 e

‘B, insulare (Wittr.) Roy '

“(6Es),

6.y

(H.)

oo
L8]

E. intermedium Cleve ;

E. montanum West and West e )

‘E. Ohi;vngum (Grev.) Ralfs £ L0
.E. ﬁctinatnm ‘Bréb. ) &

UE. 'pingue Elfviﬁg. o ; L ~ :
E. pinnatum Ralfs

. validum'West and West

E. veritricosum Lund.

Gonatozygon brebissonii’ De Ba:y

Gxoenbladiu neglecta (Rncib) Teu., A "

G. neglecta var. 1{ - corresponds with G-bum‘i
_ Scott and Gzonbl.’ The nbé‘e:ved da‘gxu of. .,

variation of this “form from G. J\:ﬂlmtn nggeata ‘

1
that it is not a aistinct speciu. I
Hyalotheca d}uuienu (Sm.) Bréb:

B, laeviciricta' Taylor "

Mcrastetlap a:cnnta Bails

M., arcuata var. upanbn Nordat. (Bail.)
7 Genticulat Bib. ex. Halfs G

H. jennarl Rllfa st © ” "




. »(n.
(P)

,('Ast.')‘

M. triangularis Wolle

“.Netrium digltuu (Ehr.) I!:zig. lhd Rothe
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M. mvue—texrae (Cushxi.) Kzieger

M. 'oncitann Ralfs ’

.o pnpuliferu Breb. ex RAlfs

M. ‘tetrapreta (cm:dg) Bréb. ex Ralfs

M..truncata (Corda) Bréb.

4
Penium cylindrus (Ehx.) Bréb:

P. silvae-nigrae Rabanus.
P. spirostriolatum Barker
Pleurotneni oemnatum (Bxeb ) Rabenh.

P. ‘ehrenbergii (Bréb.) De Bary ,’ 5

(Pl. ninutun (Ralfs) Delp. "

: 'F1. ‘minutun vn. latum xnsek )

PL rectum Be.l.p. i
PI. tridentulum (Wolle) West . . .
stauraferun anatinun ‘Cooks vaﬁd Wills"
st. anatinum var. simpuciun Cmaad.
St brnchiatum Rnlfs

st b:ebuaonu Axch.

st. cnnulatnm (l!ag ) Delp. .

st. flongutnm Barker *

St furcatun (Ehr.) Bnb. - algo innlnded under; this

v nume were sr.. mlnh:xm West ami West and 8t.

nmﬂnun Taylor. ‘A strong %rudutlon ‘of tom s 20

was observed between these three tl:a, with,

,upantion o! specien belng difﬂcult md highly
znubjeﬂdﬁ.




, 8t. . lapponicun (Schm,) Grénbl.

(8d.)

o 8d. sellutus Teil. :

(6.

()

-1, granulatus (Bréb.) Ralfs g el e,

")

(t 8}

S % ‘crdstatum Bréb. | -

* st qu‘add:sp.!nnl‘:um Turn. 2

Ed. phinus (Tumer) Thom, " . % :

%, torreyl Wolle - .0 "
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5t.  inconspicuum Nordst.'

St. ‘margaritaceunm (Ehr.) Menegh. .. . i

5t. monticulosum Bréb Cadl el B e S0

St. orbiculare-Ralfs : Ry § % o

8t. pytm!.dntum West

St. simonyii nein'eu;

Ehuuxodesnua extenn»l (Bcrgc) Teu.

u. omearii (Arch.) Teil,

Teilingia granulata (Roy and Bxsse:) Bour.
'l‘atmemoxua btebiammii var. b:ob‘llaonu (llznlgh e

Ralfs = all observed varieties, of I.. brebisgonii

were fed for the quantita on
' but referred to nepautely for the qualltntiva
. e

mlysls. e ol

.. brebissonii var. intemediun Flensb. it et A b

T, bzebnuenu var. ninor De Bary

T, 1uvil 'ud{n;) Ralfs = .. «
Ttiplocens gracile !all.

. “Aanthidium antilopaeum (B:‘b.) Kuc:. .

X, umtun (Bréb.) hbenh.
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sl o .APPENDIX II
\‘Detrended Correspondénce Analysis (DeA) e
DCA “is a .continuous multivariage ordination
technique which uses an eigenvector method of solution. The

technique is specifically adapted for indirect gradient
mul‘y‘niu of piologicnl community data and requires ony two

. both e with raw con data (Bil1,
1979a). - The data lmut be either of binary or continuous .

scores of species in ump].eu, and the: umpleu must- occur on

. gradients luch that species occupy only po:tl.ona of the

* ‘theoretical. ranges. of these gradients. DCA has c ric/ptual.

similarity with réciprocal averaging (RA) of 'Hill (1973), an

_ozﬂlnltion metl;od which has been successfully applied - to

annly-ll of vegenttonul data (ue Pakarinen and Ruumjnvi

: 1973/. Happey-Wood , 1980 ). ' DCA differs from RA'in two

" major _ 't 1 points®designed to improve the quality

and the tion of .
Hill (1973) described RA as a uthod of successive

approximations, ‘its basis ‘being an  iterative p_xée‘u by

whiéh species scores aré used: to define sample scores and .

reciprocally, sample scores to -define species a;:o:u Yo

this way refined scores of species ‘and samples are obtained,

a bpeoi;l score belng the average of. un'ph. Bcores .!.n which ‘.

the species occnu, and snmple scores being the nverag. ol

»Epeciel in nmplal. The xeclpxocal Avaxuginq of species und‘

nmple scores “is continued until the scores converge on a .




*and sample scores 15 applied to-final scores. The scaling

contracted at the ends: and expanded in- the middle (Hill, °
'1979‘3) + Although RA does not .operate u_na\et the’ asaumptfnnv

i
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unique' ‘golution, -which also has: the pr’ppe:ty of being

independent of t.x:e initial scores (8111, 197‘3). mt‘h‘

_qnantitative duta. uve;ages are weighted corresponding to

the nbunﬂance measure used. . The final solution reached is'

the  £1dst. axis ‘of -the ordinatlon. - Subsequent ' ordinatidn

axes are obtained by - repeating the reciprocal averaging

process of apeéieé and sample 'scores but starting  with

" species scores that have. been detrended so as.td remove the

effect of the first axis gradient. ‘This is accomplished by

subtracting multipias of the first axis scores from.the

starting scores.. Since in both RA and DCA, computations are

by ‘@ method of eigenvector . analysis, there 45 ans;ciated
with" each ordination axis sh eigenvalue. 'l'h'cveh';enval,ixevcan
be used to infer relative amounts' of vniatian' lnct;:ponced
in ordlnution axes, uith higher. values, usually asiociated
wit)\ more meaningful axes. ) .
DCA extraction  of fifst axes . is sinilar ‘in

pmnedllre to that of RA in that the algozithu of recfpracnl

'averngim; is used. to calculate specias» and sanmple ‘axis -

scores, but aiffers in that an additional scaling of apeciea .

of RA ordination: axes have no intrinsic . ecological

interpretation and have  the shortcoming of typically being'

of a linear relation with axis.and axis variables as other
eiginvector  methods such as PCA jmd PA, the axes are stll




B L= 185 = .
o 'a degree distorted by the curvilinearity encotntered in‘
eccioqicgl data\.(ﬁill, 1979y Gauch et al. 1981). 'In .DCA

more even scaling; “with species Appeaxi‘.nq.and 'disuppea‘zing
et at conslstant rates along the aample axes. ‘This is achieved
by correctlng species  scores so that on average, species
| . scores within -ganples have’ unit stan_da:d devsatio;x (kilir,
i ] s 1979a; Hill and- Gauch, 198!&7'. With ‘the computer program

bBCDRA}{A, the default case for rrescaling axes consista of

species BCO!E’Q dre used ‘to calculate: £inal sample. scores;’
. DECORANA .nll,ﬁws for the selection of a rescal threshold
. | . 3

; | 5 which' is simply the option of not rescaling axes of less

than a specified gradient 1 + In the présent satudy all
- - /" . : :

¥ axes wny,/ ¥ % .
The rescaling of BCA axen improves the qual ty
Aﬂnutiona when nen—-unear apeciea nbwyp Ofljf \are

“
' nnd a8 such is .a measure of heta-divemity. Thé unit of the

_/sample "axis is termed the standard deviation, with axis

/' inter; éla of 100 equal to 1 8.D. unit. Four S.D. units of a~

ient - is - the. :unge over -which a spégies :15‘eé to its
"xIma'l “level and falls }igain to its lowest ’.eve;g aumﬁleu
vith gredter than 4 S.D. units apart will share few or no
speciés ksill, 197%a) ; Hi;l and Gauch, 1980), . In contrast,

initial RA axes are rescaled with the object . of producing a'’

§o /
B foy interactions - of the 'rescaling process. Rescaled /

te + and allows an eco, glcﬂ/inte:pxetution 'of the *
ample s (Hill, 1979a). The scaling is indicative of the '

. rate of appnxance and disappearance of species in samples -
7

’
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-nnd Ganch, 1980) , -; 08, A - ’ g

1v B + o the speciea axls scaling has no such i.’ntazpzetntion (5111 s “
L DCA differs from’ RA 1n the mlculnticn of 2nd and '
|

|
i
; § higher order. axes in' that a -more" stxingent ‘method of» el
i
{
i

iy iy dstrending. species scores, £o be ‘used in the caleulation ‘of - §
| ‘ B € axes, 18 ploy d. Hlt:h RA, subsequent pairs of : S
1 o J “. . axes 'are - uncorrelated but may not be mathematically

! : -

i

!

i . : .

i . fidependent’ (Gaich’ st Al -1081). . rcologicdily.
ey ; o, uninterpretable axes, having typically a quadratic relation

|

with® a previous axis, may be -extracted before ,more.

B : Q e ecologically ‘meaningful’ ‘axes with RA (Hul, 1979&).‘ Thls
v -pnssibuity 15 eliminated in DCA,by usinq a dattanﬂing

1 ¢ procedure’ which ensures that subsequent paixs of axes have ..

no. systematic relation. .This is achieved by breaklng a

previous sample ‘axis into segments and readjusting~the
sample scores in 311 such ‘'segments- so. that the mean sample
score is zero. Wlth DECORANA -in the default case, the
sample axes are broken into. 26 segnents. Breakage of the.
i : ‘axis und :endjustment of acores is cpnied out - three ‘times,
j uith the £inal snmple scores .being an average., Sample - ‘
scores are used to culcula‘teietrended species- scores.

. The! perfornance of- DCA as a method of vegetational

ordinat:ion has been evaluated in relation to’ RA and’ sevezal B

nnn—mgtric o:dlnation techniqpes by Gauch et al. (1951).
< They concluded. that DCA did give better results than RA, not: ' o,
e . belng as.distorted by Butllegs, b‘ettex re"cove:ing'valid'nieq'.

ujzé havinga superior~ sca‘ling of .axei.\ Comparedswith four




. Lasy - -

non-metric ﬁ:u@hoda, bca generally . gave better result:

lidd' ‘practical advantages. In a similar way- Gauch sk al.
(1977) have ‘evaluated RA in relation to several variants of
" PCA, this allowing some fndirect comparison of DCA.and PCA.

‘. RA was found to be preferentlnl nvet PCA- for ecological data

in' all ‘cases tested and was in qeneul more tole:ant of .. -

nnnflineur responqea of species- along gxaglents, less
sensitive to outliefs and better able to. handle ‘data with
high beiw#t&._ Thus. at ' present, DCA ‘appears to be a

vaud.o:dlna n technique for vegetational data.
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- o APPENDIX IIT

e Pool Deuupuonu.'

‘Details n!,pﬁql'mrpho-uuic "ahﬂ floristics are..
presented for each sample poni.’ Tkn Ln(or\ution is given in

a. tel form, st ¢ nd to the folloving format:

po;)l péxiute: iength; kch"aucm of - pool Eringe and
v 50mponen€u used for algal sampling; depth of opex‘: vnée: in

,the  pool; depth of peat basenent of the pools ool botton

character; flotllu.c makeup of tho peol iringeq pool | bottol

v on; v on types surrol 4 ngr.he poel.aeu-'

Pernmsnent Bog Pool One (PB1) jacl,

Pool pennete:, 53 m; well deﬂmd and cotnl
1ength used for algal anpllngy dupth of open wutcr, nostly
50—70‘cm, maxitium . 80 cm; .peat huemanty 150" t6’ 245 ey

_mout.ly 180- -cmy hnttpm texf_u;e vulnble,,‘i‘:omﬂna organic
l]fo(‘:_ to ' poorly ‘decolpoud plant residues; “fringe
% * overhanging, 20-40 e’ deep, tlght to 1oqaely' packed'
Zphagnun mnn.ena/ nemoreum dominant, A- unnn.um Brid..
and s nnlnhm (l-lndb-‘ ex.. Braithw. ) Warnst. in large:
_~_ . patches. mum].m‘l 'ﬂ.n.u-.n'n (Bed-) Warnst. -and

mumm cuspidatum Rh:h. ex. Hoffm, ln lnbnerged nreu, -

- fuscuy (Schhlp,) kllngql. in ‘drier areas. ,ovquzom with *
» Scdrpus - mn.tnwu b lnteruoven ‘with Y'J.Lvazwox;tu.
v, Aaaoeilted fzingo lpﬂ:ill, Bhunﬂhml 2lba (L.) vahl., P
Chanaedaphne’ calydulata (L.) oench., ‘Andromeda glaukophylla
‘ Link, Aster ‘nespralis Ait., Solidage uliginosa Natt.,




e

o e A - 189 -

mmm Hnng-.‘und Eamunhnn :lnnmuhnm Flledvm Pool
ottom . vegetation extensxve. roots. of ‘Nuphar " variegatun

nselm-, and clumps of" zxmnnlnn agn:mamx.e With., and

aﬁa hollows," flats covered with nmam 'l‘o the eust, d:y
..._,..,_,.*w/hmocks, SpHaynim £umm nnd Enimna ge;a‘m'ms dominant,
*Rhaconitriun lanuginofup- . (Hedw.) . Brid: " and Zuniparia

mmunia. L. pxesent. E R :

Permanent ‘Bog Pool wo- (B2)" Lt

Pool perimeter 79 m; 47 m used for algnl Bampling.

va:iably submerged: flats forming. parts. of pe:imetgr not

used; depth of cpen wate:, 25-40; cm; pool peat baaement,

150-225: cm thickr bottom . texture homogeneous except for
©/tlumps "of Eriocaulon roots. - Three': sediment ~ldyers
. &_uésznable with depth. Top 2-2.5 .cm, of algal.and: fine :’

detrital material, next-1.5-2 cm, of ‘fine dark ’gze‘y-g:een

£loc, ' remainder of p)goqxe.ns!i;refly éoats{x ‘mix ‘of decaying

_plant ‘material; fringe tight-packed excepting ‘patéhes -of,

submerged 1 f,xinge n slightly. ‘. Sphagnum

aubnitens/nengrenm dominant, S. nagellanicur and S: pulchrum

e L .
. commion, overgrown with Scirpus.cespitosus’ and Rhynchospora

‘Empetrun n.Lgnun Batracenin’ purpurea ‘L.,” Ledun
_‘groenlandicum Retzius‘ Drosera m:nndu.oua L., Kalmia -
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alba. Auociated ﬂ.lnge spec&és as for PB!.) pool bottum

i 'vegeca:son “of‘main body _with only mam m:angnlau.

mots, cove:lnq ca. mn ‘of auxfm:e vhen emezgent. Cump;ete

"’_bottoll cover of a alime matrix, composed of algae and

~as for the wet ﬁlats of PBI.

Permanent Bog Pool Three (PB3)

G.'mnmm J.nﬂ.m (Huds.)  -Dum, vazying
yellov-gree'n to dark purple. Bottdm vegetation in ureu of

pool f-\ats ﬂominated by Dbrosera zmndxmu and - memlu

in color from

‘.ann,’ patches of thnﬂmm nnml.dnhum, 8. nnlr.'hr.nm and

Otricularia’; cornuta mchx. pfesenty surrounding ' vegetation

N %

fringe poorly - defined,

‘..'..-- . Pool. perimeter, 61 L i
" extensive margin-areas of maéa flats. " Spbperimeter’ of

.34 m, defining m\azqin of pool ‘lackinq ms.uj flats used for

Cemy peat‘pa.seniént, 110-220 em in depth, mostly 190-200 “cmj,

bot‘tom cove: nix of fine organic®floc and: elevated pntches

vof an nlgal matzix. \’l'éree sediment ‘layers apparenc vith

.depl:h, top 2 cm, flnccul.ent: and light coloured, mext l cn,

ughtez grey culour dnd finer, remuinde:, ua—bxown-qzey

'plant tesidues beccming prog:essively coauex with depth;
poal fﬂnge of “two types. Borderjnq nmeu fla:s. being
* loosely’ packed, " composed of ‘Sghagnun oulchrum, s

nnd 8. nnapxd;hm bthe:wiae, vurlahly packed

fxom free g:fming Sphagnum shoots to being modeut:ely t;ight,

| of - I ﬁ.\mlchmund&-‘

Aesaclated fringe” species as ‘for PBZ; no

algal ‘sa;npllnq;‘depl‘:h of open water in main seci:ion 20-4-& -




areas,. Associated lpe::!.el as for PBl.

i used for algal sampl!.ng; Mximum depth of open vnte:, 11 emy | ot

) hmgenaonu. fine guy-guen floc. _'.l'\vo ‘sediment layers R 1}

{ _sﬁecieay nmu ‘epp., Ledun groenlandicum, me.nmniuﬁm:

rooted pool botco- ugention in non muu ﬂ.nt area, ga. R
408 covered in loose growth of Sphagnum Dnlnhx.lm and patches

of Gmnm_l.n infiata coated with algae; surrounding area .

flat, few to no i un - aubnd

dominant; §. fuscum and Bﬂnnn r.m:.m:u mndnnt,‘ln drier

sig o e, H {
\ 3

v & Pool perinater 6 5 m; fringe well. defl‘ned, all

'.l'enpouzy Bog Pool On= ('ral) 3 9 25

pool peat ‘ba

ient, 50-75 o in depth; bottom - surface .

appuent, ‘top 3.5 com, fine grey-gteen floc, remaining. depth, .

progressively coarser plant, residues; frinje tight-packed; .

4 with patchel of 8. .
ténellum, heavy growth of - Scirpus ceapitoma anﬂ carex
u.u..u Dewey. Associated. fringe’ species;. Aster nm.ulu o
Tive g1 hylla; Sar a *

purpurea, - “Drogera mﬂﬂiﬁ.ﬂm Empetrum nigrum  and
w alba; pool bol:tal , vegetation -odenn:e, no e 4

restricted aguatic specieay patches of Drosera xnmmm %y
" Exiophorun "anguatifolinm ¢ Hcirpus ana L3
Utricnlaria cornutas aunoundinq area of pool, to. the non:h,

large dry >cks,, Sp "ﬁu.m + -inmp o

Picea mariana, Larix laricina (Du Roe) K. Koch and indiperua 4
nnmnnia Other directions, huimocks smaller and wetter, S. | i
fubellun Wils and §. magellanium dominants.




o
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'.l‘e-p‘o:_uy Bog Paol Two (TB2)

| Pool perimeter, 10.m; a 5 m subperimeter defining

a ui;gién of pool. not divided by peat islands used for algal
snpun-g. Fringe well definedy maximum depth of opo'n\\ute:,

7 cm; peat baseient.34-44 cm du Sepihy boetos Satie

- hoiogeneous ‘and of__a fine grey-green organic floc éxcgptb‘ng

for patches of sedge strav.. ‘Two sediment layers apparemt, . .
top 1.5 ‘cm), £4ine grey-green organic floc, remainder, coarser

and darker plunt':.sxdues, fringe tight packed, koming high

banks. - Sphagium . mubnitens/neporeun domimant” with 8
mgu.un and 5. £fuscum - common, ‘wet ucen covered vithS /-_
Gymocolea J.nunn fringe - overg:wn with  Scirpus i
cespitosus. ~ Associated specieu, Carex gx_u;u snmnm. o
muﬁ!u‘ ‘Enpetrum ﬂiﬂm kﬂlll ungnlndlcnl and . %
Rhacomitrium  lanugindsum; no_ poex bottom végetation;
‘ surrounding area, dry and’flat, Enhmnl .Enml and Snlxmu
nﬁnitnm dominants. 4 3 o . r

Temporary Fen Pool One (TF1) - D T
Pool perimeter 16.7 m; well defined and all used
for algal sampling; mxlmnl'depth olf oﬁgn-.vntet, 12 cmy pool
—peat basenent ;. 80-140 cm “thick, mostly 110-120 cln1 botton
suzfzu:e hnmoganwnl. of Eine organic floc. 'l'h}reersedinent
layers apparent, top 1.5 cm, a fine dark green organic “floc,
n’e;t 7 “em, l‘imihx. »bn@ .a’grey-green-brown éolon:: 3

remainder; progressively ‘coarser plant residues, fringe

tight . packed; subnitens/r ant, . §. ;
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' and §. magellanicun common,. wet: faces coated with

i inflata. Associated fringe. species, Scirgus

, Bhynchospora alba, , Carex exilis, Dromera
rotundifolia, Aster nemoralis, Myrica gale L., Chamaedaphne *
calyculata, Yaccinium oxycoccus, Similacina :Llin.uﬂ (L.).
Desf.; bottom végetation sparse, 4-5 clumps of s.m_;m:nh
purpurea and a 'pa.tch' of Myrica gale; surrounding area

| consisting of a wet flat with seven smaller pools, £1at
eétending 37 m from pool  perimeter. At ‘the north edqe ot
flat, stunted Ricea maciana, laxix Taricina aid Zupiperia
communis, along the west edge, .e1ey§:aa dry peat ‘husinocks, .

+  Sphagnum fuscum and Scirpus cedpitosus dominants. :

mehpouxf Pen Pool Two (TF2) P 4 5 L

- Pool periuter,-d 8 m; well defined and Bll ‘used

for algal laupling) uxLlnn depth of open vntet, lS ar ‘no

. pool peat basement, 4-7 cm of  sediment ov.zlying bedmck)

% bottom uuxface hmoganeonn exceptir‘\g for patches of
vegetation and of a fine floc. Three sediment layers
apparent, top 0.5-1.5 ca,. a-red brovn to black fine iron +
organic floc (Ixon ochre- Malmer }96211 Du Rietz, 1954) with
enbedded algals and detrltal material , nqxt 1 cm, a mix of
sn:face layer and grey- g:!en silty material,. reminlng 1 5-4

gn, of fine g:nined,gxay—g:ean -ilt, fxinga tlghr_-plcked,

5 £ + 8. kenellum common,
. vith'a single subnerged clump' of Dicranum mcopariun Hedw.,
associated ' fringe species, Scirpus ' gespitosus, - Juncis
canadensia 3. Gay, Myrica gale, Chamaedaphne -calyculata,




algal ullpungy maximun depth of  open . waf

Asteér nenoralis, 1 12, nigrum,
Vaccinium oxyoocous - and " tarex” ex.!.u.m' pool -bottom

vegetation, 15-20 shoots of Eriophorun anguatifolinm, Myrica.

-gale and mngamaum:mm also occurriny; surrounding

area, on the.S and S-W edge large hummocks. Hummock tops of

Spheonin, fuscum with six of Sphaguum zubelluw, ‘Dicranus

Brid., Bl | (Brid.) Mitt., bases

and “hollows of
mnaninﬁq. S. tenellun in et are hAspociated hunmock

upecles, Bn.mmmmij angustifoliun, Seirpus Wﬁa.

“and” 8.

- Myica gale, : sp., Cornia & L., Sinilacina
. ‘trifglia, Ledun groenlandicum, Solidaga uliginosa,. and
Empetrum nigrum. - Atypieel ks Of wn'flavi

(cgzd) Warnst,, §. imbricatum H;rnnch ex. Rubs, B.

nagellanicur and . aﬂm.;enn/umml Other directions,
vet tlntM extending . 2-: 3 m t':ol poux perimeter, vegetated
niluuly to f!inge. .

/
Temporary Fen Pool Three (9:3)’

)
- Bgol perimeter, 4.3 m well defined, a1l used for,

10 cm; pool
peat basement lacking, 2-5 cm of sediment ovéuyxug bedrock;
botton surface varsible, during sumer ga. 60% covered in

plant growth; remsinder s £ine floc. . Two_sedinent layers

-,appu:ent, top 0.5-1.5 cn a red-prown to bluck iron + organic

mtexiul ﬂoc vlith amhudded ulgul ‘and dlttltll ma;eriul,

lower 'layer, fine g:ainsd gtey-gnen silt; fzinge thlcls,

mouuy loose. packed, ~ d ! ne/]

e




I

& Lenﬂ?un commony overg\mvn with J.nnm :nnn&.anm Myrica

v ogile, I calyculata,. Eri mmimium and’.
corex , exilis. "/ Kssoéfsted’ Eringe)’.species;’|Drosera
ifolia anmmia i Eri Lﬁ.q.in.l.{mmh-.

P_uy_f.xj.:hum dnnmexmmy poel bottom vegetution dense, of |
non= aqnnuc uat:icced speciesl same as speciea ovexg:owinq

'the lenge; anrro\mdinq paol. wet flat, extendlng 345:m fram

. pool . perimeter, veqeta{ed as fringe. ' On the edges of flat,

extensive ‘band of humocks similar to those g’ive,n.in TF2 but -

with -, "t carx " zoatrata ' stokes ' Satex.
mmmu mchx. “and mwmm -canadensis L. pxenznt. B

Te'mporaxy Fen Pool Four &1 R .

Pool. perimeter, 10,8 m well defined and all. uged
f_uz‘ algal sampling; pool peat bagement lacking, 2-4 Tm'of
‘sediment overlylng bedracks -boktum .surface homogeneous, ‘a
few patches of sédqe roots, otherwise a fine. floc. . Two.

sediment 1ayers hppa:ent, top 1— 5 cm, zed-b:own to blnck

iron '+ organie materfial flog' with embedded’ algal. and
detrital material, lower layer, fine grained gréy-green
| silt; fiinges 1oage to tight - packed, Sphaguum mubndtens/
‘nenoreun £ tes, Kalala mnmu,
carex mun.eunu, Sanguisorba m:na’ Ly
and Alnus Sp.j, pool hottom vegention heavy but less so than
in 'TF3, Juncus nmﬂ.e,nai‘ay Exiophiorus Anaua:itnlium and
Scirpus .ty ling area, of ‘a8




- . R %
desczibed in TF2. Pive mtezs from poul perimetez to the
north, a Carex mm.m dominated seepage - track. 5

‘Pernanent ?en Popl.Or!: APPA]
\
. - .. 'Pool perimetet, 13 ny. poorly daﬂned duu tn
" flooding of margins, ull of E:inqe "ased for ‘algal ;unpnng,

maxiaum depth. of open water,-30 cm; around pool ‘edges;’ 18,

cmy nccumulation DE organic, muterlal on pool bottmn, 20-46
- em tt\ick, but not conao:lidated to form a pent: bnsement;
bottom suriace vatiable. 1axge portions of aedlment becomlng

buoyunt with gas bubbles Eloutipg to su:fage, leaving

depus’sdons in sediment, 10-50% -of surface affected,'va:ying“
\

with time. Arens of intact’ bm:ton with fine red—hto\m—hlnak

- irom + organic material floc " enbedded with aggregates of

algal and dettital mute:ial. Areas nf!hmken bottom,,

¥ gxey—wack to green; nnn—ﬂ.bmua clumps of . organic' ‘miterial

% mxed with the hon + ozganic\ ﬂoc. Three* aediment layers

appatent top 2 cm, of fine iron + organic ﬁloc, next 1 cm, )

a £1b g yellow * coloured organic material,

remalidér, grey-black to green, non-£ibrous orgenic material
. 'clumps; fringes yariable, ‘focth end, loose bed of snha.gnum
nanm.nm Lindb. with §. contortun, otherwise f:inqe na. 20
cm wide of patches of §. gcontortum nlxed ‘with Bﬂmﬂﬂlﬂ
Anuar.iinn\m Ennmm sespitosus, Enm nichauxiana Boeckl.
and " luncus canadensis. Asnnz;inted species, Myrica gale,

Charizedaghne calyculata, Similacina  trifolia, ' Aster '
nemulu puipurea; pool bottom: vegetation -

moderate;. michauxiana,” Eriophorum -angustifolium,




_ ' floc mixed with algal and detrital material, next 2 cm, a-

= 5 Sl : ."- Oy " 5

emergenty mumxn mumm B-yne and Sphagnum |,

contortum free growing, mnc\ent:ateri. ;xnnnd .edges;.
snrxoi;nc-llng_ area complex, pool liesin a depressed usc flat

| “adjacent to main drainage chainel of site (PF3), fiat a.mat
. of Sshagnua subnitens/nemoreus and Dtrimularia internedia.
South end of pool, overgrown drainage soak connecting with

PF2, consisting of a-bed of Dtrigularia intermedia overgrown

with Juncus 8, Carek apa, C. ° a

Eriophorum anguatifolium - und'ﬁnlucm-‘ ) » | North
margin of main pool flat, high hummocks, mounds of Bnhunnn
magellanicus, §. I i and 8. flavi 8

~

assoclated species’ Botentilla frublcoia L., Resa’ pitidd .’

Willd., Sanguisorba canadensis, Similadina trifolia, Ledum
cum;, - Pleus 2 ' Erioph
5 : = B
angustifolisn, Chamaedaphne calyewlata and Vaccinium
oxycocous. West margin of main flat, elevated, drier and

Yz as the c of TP2.
-~

- Permianent: Pen Pool Two (PF2)
Pool ‘perimeter 12 my. -well defined by a sedge
border, all used for algal sampling; maximum depth of open
' vate;, 27 oy eonuolidn:ed peat basement lacking, with a
. 'false bottom of lunhn mj.e.um xhhomn underlain vlth
loose-packed organic mtezial, 48-88" cn in  depth; bottom?
sucface as daanrlhed for PPl. . Three sediment v’layeu

apparent , top 1 cm, ud-brown-blnck iron + o:gnnic matergial




;1

ap o ! < 168 -

n!.x’lé_f surface ‘floc -and ‘non-fibrous clumps of organic, %

meteril with. a base of a pure thin layer (75 m) of
blue-green algae, remainder, non-fibrous clumps of organic
ntet;‘n‘l: ‘grey-black to green in ‘colour; fringe consisting “
of heavy growths of Carex michauxiana and C. éxilis with
Sphagnum m:.nmn common. - Associated tiinge species,

© . slancophylla, Myrica gale, Chamaedaphne calyculata, Astet

nemoralis and Sarracenia purpurea; pool bottom vegetation . [

"heavy, Muphar variegatun leaves covering 30-40% of pool

surface, amergent growths of s:nux nj.nhnnxunn Carex
-exilis, mephnm virginicum,, um.u gale, free floating
growth - of ‘Sphagoum contortum and Dtricnlaria intermedia;
lui‘!olll;dlhg ‘area 4cunpn|bla with PF1 with scome exceptions.

Wet flat surrounding pool has Sphagnum papillosum in

.adaition to PF1 species, the wet soak section draining into

PP2 has Viola pallens (Banks) Brainerd, m:; nemoralis,
Sphagnum nmu.l.u/nmm- and §. una.unl in adaition to
PF1 -species.

Permanent Fen Pool Three (PF3)

b5 X e g
Pool perimeter 81 m; complete fringe of main’pool
body used for sampling, upper shallow flat riot used; maximum y
depth of open water, 40 cm,‘ most y&uitionu less, vu\ieﬁttb\ L

development of pgol vegetutionp pool peat .basement varidble,

L 0. 0-200 cm in depth, a, false hotﬁon of root and -zhizcne
networks - in some pontionu, 1oose1y packed and nteuogged

| ‘bottom surface variable, agg:egltel of plant :




xoof_s 2 d decaying orgnnlc matexial, with'a variable coat cﬁ

L 1n.:=m:d.1.n

. tron "+ organic floc. Sediment 1‘y-rlng \ubscure anﬂ

vazialfle, top 1ayer of ud-b:a\u\-bluck iron + orgnnic floc,
. remainder, coarsé:- nonfflb;aua organic’ material, black’ gzey_‘-

* to green; fringe variable, fourj vegetation types. N

and* 508 of S° edge,

' nemoreum.

excepting outflow, mats or clun_gtps"of
Near outflow, a mat of §. subnitens/
south Sphagnup mat,, S.

(Rlinggr.) Klinggr-.

Lower edge,
papillosum, .S, contortum and/
occurring.

pure’

§. -fallax

and. 5. tenellum. Associatdd -fringe species for all fringe
type‘ mostly as for hmnpck species of .TF2; 'pool boém‘m
vegiat!on déhse and \fg:iable, a mix of Juncus Bp.,
‘Menyanthes m’.imm L., ‘Sparangiin sp. amd Dtricularia
!:eu!er amounts of Cﬂm m:m, Nitella BP. .
- and sp'v., :

ng area, to: the north,

nore elevated, with a mix of hummocks sinilar to

described  for PF1,

those__
“To the. gouth, more elevated ;than‘poo]:
area,. with dry humnocks similar to those described for TF1. .

X In‘qxen of: pool outflow, a wet soak, dgmi_r;gte’d by Carex

N edge, =

Mid south edge,/a‘'mat of S. gubniténg/nemoreunm £ -




_on spatial gradients of habitat variation o § .

* A consideration Of variables used in defining:pool placement- . ! T

_vniation conaldexed impoxnnt to watet bodies - of the North >

* variation and in" the ways, they are assessed.

" ‘gradient: pertains to the dugtue' of permanency of a’ water

.- This

depends greatly on the position’of the water - table in, the

APPENDIX IV | . &

'Of . the three® primary gmu;m’ ‘of  spatial

Barbour site, Ewo sre momy apparent ‘in the nature ‘of the”

“The permanency

body -and telates directly to 11:. mt::phametry and poﬂtioning il i

-
in  the dtjaimge “The, physical and hioloqicul

system, .°

conseéuencea of such variation are strong and mos(:ly obvious .

and will ot jbe considered Further, ' '
‘The degree of a‘n:face vater. flow in peat pools is .

a source .of strong. phyaml .and " water quality variation : &

given the degree of stagnancy §osalnle In such pools. The
evaluation .of £fow gradients are mostly * ap’puent when the~"

_druinage system of the “site 15 documented and }ntetp:eted. "

may be co'mpucated,- however, by changes in . water °

sto:nge capacity of the peat site, -'{ 3 * :
In péatlands, vhtershed ' water storage capacity

peat profile, with lictle storage -~capacity at hl.gh vlter e

tabl (Bay .« -196_9; Chapman, 1965).. During high, watet tables
B X 5
uik, 11 input moves-directly to outlets via drainage tracks
5 ' i
(Bay, 1969) . .An example describing such a .situation is

given by Tallls (1973) from a Pennine blanket bog. - JHe




Q “location. The hydraulic conductivity of peat colurina varies’

./ location anrl n within a single pent oolumn.

g B T T =
oB-ervéd large volumes of water o diachugn from a dznhugn
gully: v:lf.h haavy rain; but with flw auh-x:nng qnlcuy after
ceantion ‘of rain. The flow- rate changed by as mph._gl
"20-30-t1des within 24 h. During the study peciod, the watet

tabh of Jboth lo:th Barbour peat au:an was ‘at or very near

"f.hgt'-nzfau. ‘rhun, evalun:xon of'e.m £Tow qndunt wag’

based on conditions ot greatest Mknhood 3f flow.

Evaluation of the third qudianc, L . the

minem;t‘eph!.g‘éud‘ient s complex, ‘and is not wholly
appi ent based, on’

1ngTe phyu!.eul or chm!.l:ul. variables of
:ho habltnt. < 'l'tn approach ukan in evnluuting - the
mhezotrophlc sntus ot pool in thia study uses a conpouit-'
of physlcul va:iabl-l of the snrzonndl.ng peat and chemical
variables of pool va;ox cdmposition.: ’

The . depth- of PeitFoining \a: Baaenest: 8 e wates
body glves.an .iden of the potential £r vertical percolation
of mineral soil water. With a sediment- base of < 10 c»
Betveen bedrock and viter.body; mineral soil.vatei inpat is

likely to be large. ~‘However, no empirical value .can' be

Geveloped for depth Of . peat  basement and extent . of
pearcolation of mineral soil water, .even for a speéiflc

.(Ingzan@ 1968); the .degree of cqupaction, ‘degree  of

mineralization and 'cnmponltion vlden from location - tn'_

~

The pouition of the pool cn “the drainage slopes of -

the llte also -tfact- tha .extent to which a given de'pth of .
5 ; %




.peat will “hnpede mine:al 311 uatex movement. . - The ‘better-
gy dulned posl!:ion will likely have less sub-surface wuter

* buily

_,p compnzed vith pocrly dulned areas, . Greater

b-sirface water Hill anrease veztical percolatlon

su:ﬁ\ce £low tncks to a pccl can,_be . located und traced to

theix onigln, while sub—suxfaca Eloqs can he inferred Erom

'_coﬂ'dit@oxi of the su:rounﬂing peai:.
250 rne’.chemical ‘compositions of” waters of mineral

‘, seil und ntmosphexic oriq!n/dif!er ~stzdngly. Within the

peatland pool, water compoaitiun 15 fu:ther m@dified thmugh

| contact .with. ‘the orqanic 801l ‘and. by: biological activity.’

(it Yet pool wat:ex cqmpnaition can. be used as % measu:e of

,"telative 1nportance of Mneul 5011 vater versus atmoaphezic

et !.npuu. (5 5 .

PR V
the ratio of cap:tannins ¥ 1ignins, plus the ratlo cf Ca: Mg
m uem:q\ of sample pools n this Atlldy.

e

* . input . (8368, 19505, anham, 1950; Du Rietz,'1954)

Bxceptianl ate’ common (B) Rietz, . 1954) . Jdth varlableu

© affecting ‘pH. Such variables include . the extent of :vater

acmmeauon of prectpitu:}.bn (Vangenechten et zu.., 1981) .

elev;tiqm qontonrs of the aite. and evalunted by the

Scatter plot‘s of Ca'+ Mg nguinst 24 and Fe agnnac .

pPH’ values %orm an inuteaslng 0 ez}ea‘ g from -

s imbxotrbph‘ic 'sites. to sites. ofs stxong mineral soil vater

,partl@ll.y or letely. i e ".of ‘mi 6 i¢ status e

movenent (spa:linq, 19661 Gorham, -1956) or the extent of

3

vere: uaed to interpret :elative dequea of minerot:ophlc ‘




. degreen:of minerotrophic snﬁ;nence

- 193 < g
’l‘olenen & Heuiaisluo‘ma (3979). atudying Hnnish pentland‘
poola, ‘observed pB to’ coue].uta positively with 1nc:eaaing
but. were_ unable to use’ /

pH ua a n:uct indicntor of mine:ot:ophicm:uuuauakof"’/

ovezlapping :angea of valuea lnlpools with - mde:ate to‘ .
ulight mine:otmphic lnflllence. o i

'l'he 1evels of Ca’ .and. Hg similnly uhoy a tnnc] oi. 5

Snc:eaaa ‘rom’ wate; of lov minenl sou nte: An‘pnt to
vutera af high 1nput (Pexauon, 1962; 'x'olonen & noaiaulumna, ':‘

‘ 19731 Glasez gt a_L 19815 ‘l“he supply ut Ca and Mg to

' ‘mineul scﬂ wate: As gxeaten than tof ntmohphe:lc s

p:ecipihation (Ya?inov & !eﬂmova, 1973;. Hoo:e & Benamy,
1974; Ctisp,, 1956). 1etz (1954) quotgs wictlng (1948)

as gi.vi'ng a value of 1 mg/l ‘e in " pool water 28 'af

approxiwnte bnunda:y oi mineral uail vatet iniluence.

iHowevek, - Tolenen & Hos@nlaluou (1978)" were: unubl‘! eo

‘distinguish peoJ. ophic ltatuu using Ca ox Mg, levelu L

* dve ‘t’o overlappi g tanges o! values' Eor ombrotrophic and

mnerotxbph%_c ‘pools.: .The merit -.of. -using’’.Ca : and Mg
¢ ' of mi 3 hic atééﬁg is -
suppo:tgé by YePinov & YeFiioy: (1973),, who : ed_ that

_ peat’ typeu can be disc(iminated by the mpcuntn oE Cu and !q

in .pool ami gzuund water uftet ai acalgng hu &een developed g

ge nnm.ber of mulyses.,

ron ia the elemen

- ‘which followa ‘moat. clnaely the '
of ‘mineral sou water’ in a, peat column (Hnl.nex,

“1962a) . - Tolonen ,s Hos 151uo|u (1913) Bhvwed Ee levels to :




ninarotrophic: status: -

“ 174 -

co.r’zehte tively ~with -~ an lnc:enalﬁg degree. of «

&
ninuot:opbic influence, but vex- unable to define the range -

of Fe vl!ueu Indicative of eonnct with mineral sofl water.
. The lttonq neaunnnllty observed in Fe leveu in peat waters’

E (nwell & snuth 1981), due riore to chlngi.ng solubility than-

to. lupply, makes it naceua:y to connida: the nnge o£

values over. uma ‘when': uuing Fe uvell as an} 1ndicntox of '

. The ratio of conxunnin- + uqn!.n- is a rongh

ai a! pool mi

-tntn_u,. being melt > g

" ombrotrophic waters .and highest in minerotrophic. waters.

The .COD level reflects the total u:glnu: component of the _'

vatur and may ‘be u-pected to vary in mughly predictable
ways nlauve to tannina + uqninn, which represent a mre—
utnccoxy conponent of the total organic materiul. The
nmb:atrqphic ,pcell. were - dgﬂned by. heavy peat boldefly_

typically with’'no’ through flow of water. and’ with little

£lushing .except for atmospheric- input and snow -e‘u:. In

contrast, unem_txopﬁic' pools were -nhjnci: to greater water

* movement, f&tﬁet surface’ or subsurface, baing‘ less

peat -basins.  The taiinins .+ lignins

physically ?(ﬁ’

represent - ‘an, - organic fraction . that . ib only slowly

_Mnen!.ile’d. Pollowing relea!a to the water mass through
i plant.’ dee?lpontion, thay l:e changed by reaction'with athex
) organic material to form a’ componant of hunic and fulvic

acids (Gjesaing. 75).  Thus tannins + 1ignins can x‘:e"r~

)

to nt a greater propo

of ‘the totali'COD - :




] B L L) : *
in poorly'ilniho& (onbxottaphic)’pooh celative to better
tluhed (line!otrnphll:) pools,- 1n genonl, “die to a g:utu
uccuulntion of tannins + ngnlnt in poorly ﬂnnhed pools,

“RA fnrthct € used to i relative
degueu of ninenl soil ntez to peat. p‘bula was t.he ratio of
.le(q. The ut&o of exchangeable Ca to l!q in ‘peat ptotuea
" was used by chlpum (19649 to ﬂlst ill\ l'.he point lt vl\lch{

" ,tﬁe peat ceased cdnnn:t with nlnenl loil water. The l«dthnd :

was suggested by uttun et-al. (1944) on the bnll of a

-1 larit; ,oi r.he ratio of.  Ca +to Mg:in precipitation vith‘ :
_ . that of sea vatu * The

.llg ratio of precipltatlnn vlr.iu

with qeoq phi.c location but- favours Ilq in ocennic 1ocationl szt

(dnu, 1965) Allen ak al., 1968).

: o 'me uta uned nthis ltuéy ‘is: ocunic nnd frcn
xunnlyph of water ftqm pools dlzengly in contact vu.b the
mineral® ucil, Ca appears to at:ong],y ‘dominate: uva: Mg in the
linenl aou ‘water.  ‘Thus the.un of 'the Ca/Hgl utio 1n. A
intexputinq relative degreen of Nnetotzophic lnﬂucnce e
_appnu justified. . | - : »







Figure V-1:

:f:

- Rotes: undet

o

A bak graph of denuties nf dminant desmid
apeciea in pool TBL.

= the nummed 'denuitla! a£ a1l ﬂ:hex demm

specieu in the: nmple o

A. = a species of which 4-9 cells were seen in’

“the, ; ure, ' ‘The densities of: -

sich:species are Included with undet.
= coluin . height. ‘ls the. mean’ of two "
replicites; extended line gives the value

OF 'the  high density repuc‘an'\,_'wn‘en

counts of taxa were ‘beloy’ thie limit used e

‘for expxeasion as a density ln mpe nf two

tqpllcltea, " the" estimates‘ were™ nohv

.gyexage. The hlgh uplicute u glvun. «
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i Figure V-2: ‘A bar ggaph of - de

“. spec s in pool TB2
: Re L2y
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x: wuph of . dén, “I.l:hl, of
“““gpecies, in pool 'PB2. :
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Figure Vi-1r

.and chl.oudn in fm pooln, vn:h eo-puth vof 1ev
11:‘-11 pool.l. :
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Pigure VI-3i  Temporal variation in
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Pigure VI-5:
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