
Durham E-Theses

Geochemical studies of contrasing mire types using

three phytometers

Wickson, Alyson

How to cite:

Wickson, Alyson (1974) Geochemical studies of contrasing mire types using three phytometers, Durham
theses, Durham University. Available at Durham E-Theses Online: http://etheses.dur.ac.uk/9061/

Use policy

The full-text may be used and/or reproduced, and given to third parties in any format or medium, without prior permission or
charge, for personal research or study, educational, or not-for-pro�t purposes provided that:

• a full bibliographic reference is made to the original source

• a link is made to the metadata record in Durham E-Theses

• the full-text is not changed in any way

The full-text must not be sold in any format or medium without the formal permission of the copyright holders.

Please consult the full Durham E-Theses policy for further details.

Academic Support O�ce, The Palatine Centre, Durham University, Stockton Road, Durham, DH1 3LE
e-mail: e-theses.admin@durham.ac.uk Tel: +44 0191 334 6107

http://etheses.dur.ac.uk

http://www.dur.ac.uk
http://etheses.dur.ac.uk/9061/
 http://etheses.dur.ac.uk/9061/ 
http://etheses.dur.ac.uk/policies/
http://etheses.dur.ac.uk


GEGCHEMICAL STUDIES OF CONTRASING MIRE 

TYPES USING THREE PHYTOMETERS. 

by 

ALYSON WICKSON 

September. 197*} 

Being a d i s s e r t a t i o n presented to the U n i v e r s i t y of 
Durham i n p a r t i a l f u l f i l m e n t of the requirements f o r 
the Degree of M.Sc. i n Ecology by Advanced Course, 

1 0 JAN 1973 J 



|»1 



Contents 

Summary i i i 

I n t r o d u c t i o n 1 

S i t e D e s c r i p t i o n s 14 

M a t e r i a l s and Methods 20 

R e s u l t s 25 

D i s c u s s i o n 3k 

Appendix 39 

Acknowledgements 50 

B i b l i o g r a p h y 51 



Summary 

The formation of complex mire systems and t h e i r 

c l a s s i f i c a t i o n has been b r i e f l y d e s c r i b e d * 

Three p l a n t s p e c i e s , Schoenus n i g r i c a n s . Cladium mariscus 

and M o l i n i a c a e r u l e a , whose e c o l o g i c a l ranges cover a v a r i e t y 

of d i f f e r e n t mire types were s e l e c t e d f o r study. T h e i r 

l i v i n g and dead t i s s u e s were c o l l e c t e d from a range of 

c o n t r a s t i n g mire types and t h o i r t i s s u e s a n a l y s e d f o r geo-

cheiaioala. The p l a n t s were c o n s i d e r e d to be sampling the 

a v a i l a b l e geochemicals of each mire type. 

A comparison of the r e l a t i v e a v a i l a b i l i t i e s of a range 

of geochemicals was made f o r each s p e c i e s between each of the 

mire types, as evidenced by the l e v e l s of each element d e t e c t e d 

i n the t i s s u e s of each s p e c i e s . A comparison of the l e v e l s 

of each element p r e s e n t i n the t i s s u e s from each mire type was 

a l s o made between s p e c i e s . 

P h y t o s o c i o l o g i c a l d a ta was c o l l e c t e d from each s i t e and 

su b j e c t e d to A s s o c i a t i o n - a n a l y s i s i n order to attempt to 

i d e n t i f y e c o l o g i c a l g r a d i e n t s between the c o n t r a s t i n g mire 

types as r e f l e c t e d i n t h e i r f l o r i s t i c c h a r a c t e r s . 

i l l 



I n t r o d u c t i o n 

I n the sequence of mire formation and development three 

main e c o l o g i c a l mire types have been d e s c r i b e d by K u l e s y n s k i , 

( 1 9 ^ 9 ) as r h e o p h i l o u s , t r a n s i t i o n a l and ornbrophilous. 

Where ever the flow of water i s impeded to such a degree 

t h a t i t can no longer c a r r y matter i n suspension, d e p o s i t i o n 

of allochthonous matter w i l l occur;. A. p o s s i b l e example 

would be the s i t u a t i o n o c c u r r i n g where a stream bed opens 

i n t o a l a r g e d e p r e s s i o n i n i t s course, forming a pond. At 

such a s i t e of reduced v e l o c i t y of flow, the major geomorpho-

l o g i c a l process would be the d e p o s i t i o n of m a t e r i a l s and the 

b u i l d i n g up of the stream bed. Conditions such as these 

provide a template f o r the formation of mire systems* As the 

depth of the b a s i n i s reduced by the d e p o s i t i o n of d e t r i t u s , 

hydrophytes are able to invade the a r e a and the process of 

t e r r e s t r i a l i s a t i o n i s i n i t i a t e d . As t h i s process p r o g r e s s e s , 

under anaerobic c o n d i t i o n s , peat w i l l be formed under the 

i n f l u e n c e of' running water which i c r i c h i n b a s e s . Such a 

mire type i s d e f i n e d as r h e o p h i l o u s . T h i s mire type r e c e i v e s 

water from three s o u r c e s : the upper drainage b a s i n i n the 

form of stream flow; l o c a l runnoff and seepage from the 

immediate drainage b a s i n ; and r a i n w a t e r . The major supply 

of water and n u t r i e n t s i s , however, from streamflow i n t o the 

b a s i n . I f peat growth continues to such a l e v e l t h a t the 

b a s i n i s blocked and the stream f e e d i n g the b a s i n d i v e r t e d , 

the developing mire i s now f e d only by run0*-*' a n < * seepage 

from the immediate a r e a of the d e p r e s s i o n , and base poor 

r a i n w a t e r . The l o s s of the base r i c h stream water r e s u l t s 

i n the development of a more a c i d , base poor peat. Such a 
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mire type i s d e s c r i b e d as t r a n s i t i o n a l . I f peat growth 

continues u n t i l the l e v e l of the mire s u r f a c e i s r a i s e d 

above the l o c a l topography, then the only supply of water 

and n u t r i e n t s to the mire s u r f a c e w i l l be from r a i n water. 

The s u r f a c e of the mire w i l l no longer be i n f l u e n c e d by 

r e g i o n a l water t a b l e movements and flow, developing i n s t e a d 

a perched water t a b l e of i t s own. The l e v e l of t h i s water 

t a b l e i s i n f l u e n c e d only by the input of r a i n water and 

out put by seepage along the edges of the mire, and to the 

r e g i o n a l water t a b l e below. Conditions such as these r e s u l t 

i n the formation of a l i g h t , h i g h l y a c i d , base poor peat. 

T h i s mire type i s termed ombrophilous. As long as the input 

of r a i n water exceeds the l o s s of water by seepage and evapo-

t r a n s p i r a t i o n , the s u r f a c e of the mire w i l l continue to grow 

upwards, as i s the case i n a r e a s of high r a i n f a l l . I n a r e a s 

of h igh p r e c i p i t a t i o n , mire development may continue to such 

an extent t h a t the mire continues to grow u n t i l l i t can no 

longer be contained w i t h i n i t s own drainage b a s i n , growing 

over the i n t e r v e n i n g water sheds, and thus forming a b l a n k e t 

mire • 

Summary of mire types 

Mire Type Water Supply Base S t a t u s pH 

Rheophllous 1. Stream flow Base r i c h High 

2. L o c a l r u n o f f 
and seepage 

3 . Rain water 

T r a n s i t i o n a l 1. L o c a l r u n o f f L e s s base r i c h a c i d / 
n e u t r a l 

2 . R a i n water 

Ombrophilous 1• Rainwater Base poor Low 



With passage westwards a c r o s s the B r i t i s h I s l e s the 

f l o r i s t i c c h a r a c t e r i s t i c s of ombrophilous mires change, u n t i l 

i n Western I r e l a n d the oceanic b l a n k e t bogs d i s p l a y c l o s e r 

f l o r i s t i e a s s o c i a t i o n s w i t h r h e o p h i i o u s lowland mires than do 

ombrophilous mires of England and S c o t l a n d . Schoenus n i g r i c a n s 

( L ) , Cladium mariscus ( L ) , Pohl. and M o l i n i a c a e r u l e a ( L ) . Moench. 

are a l l to be found growing on ombrophilous mires i n the 

west of I r e l a n d , w h i l s t throughout the r e s t of Europe they 

are confined to base r i c h r heophiious mires and c e r t a i n f l u s h e d 

s i t e s , i n the ca s e s of Schoenus n i g r i c a n s and M o l i n i a caerulea» 

I t was decided to i n v e s t i g a t e the geochemistry of a 

range of c o n t r a s t i n g mire types u s i n g these three s p e c i e s as 

phytome; t e r s . To i n v e s t i g a t e whether, or to what extent the 

m i n e r a l d i f f e r e n c e s between a range of mire types are r e f l e c t e d 

i n the t i s s u e s of the p l a n t s found growing on them. 

The method was to c o l l e c t p l a n t m a t e r i a l from a range 

of mire types, c o v e r i n g the f u l l e c o l o g i c a l amplitude of the 

s p e c i e s i n v e s t i g a t e d , and to a n a l y s e the p l a n t t i s s u e s f o r a 

range of n u t r i e n t and heavy metal elements. I t i s argued 

t h a t i n t h i s way a t l e a s t some of the problem i n the d e f i n i t i o n 

of a v a i l a b i l i t y would be overcome, i n that a t l e a s t a l l the 

geochemicals present i n the t i s s u e s must have been h e l d i n 

a v a i l a b l e form by the p l a n t - s o i l system. The 1phytometers 1 

were thus to be used to * sample 1 the a v a i l a b l e geochemicals 

i n each mire system. 

Ecology of Speci e s 

Schoenus n i g r i c a n s i s normally only to be found growing 

on base r i c h f e n peats and c e r t a i n f l u s h e d s i t e s i n C o n t i n e n t a l 

Europe and most of the B r i t i s h I s l e s . I n Western I r e l a n d , 

however, i t forms one of the most important c h a r a c t e r i s t i c 



c o n s t i t u e n t s of the b l a n k e t bog f l o r a . T h i s d i s c r e p a n c y i n 

the ecology of Schoenus n i g r i c a n s has been i n v e s t i g a t e d by 

many p l a n t e c o i o g i s t s . V a r i o u s e x p l a n a t i o n s f o r the occurrence 

of t h i s s p e c i e s on I r i s h b l a n k e t bogs have been proposed, and 

w i l l be d i s c u s s e d here. 

The v a r i o u s e x p l a n a t i o n s are c h i e f l y concerned with the 

edaphic d i f f e r e n c e s between I r i s h b l a n k e t bogs and E n g l i s h and 

S c o t t i s h r a i s e d bogs, on which t h i s s p e c i e s i s not found, and 

the c l i m a t i c c o n d i t i o n s experienced i n the western I r i s h 

c o a s t a l a r e a s . Most of the t h e o r i e s are based upon the same 

c l i m a t i c c o n s i d e r a t i o n , t h a t i s , the i n f l u e n c e of the p r e v a i l i n g 

south w e s t e r l y wind, which i s h e a v i l y l a d e n w i t h r a i n and 

s a l t s . C l e a r l y some aspect of mineral n u t r i t i o n i s important, 

S p a r l i n g ( 1 9 6 7 a ) c o n s i d e r s from the r e s t r i c t i o n of Schoenus 

n i g r i c a n s on b l a n k e t bog to a narrow s t r i p on the west coast 

of I r e l a n d , that the mineral d i f f e r e n c e s are d i r e c t l y 

i n f l u e n c e d by c l i m a t e . He c o n s i d e r s t h a t the c l i m a t e could 

a f f e c t the p l a n t d i r e c t l y through t r a n s p i r a t i o n and i o n 

uptake, and a l s o i n d i r e c t l y by a l t e r i n g edaphic c o n d i t i o n s , 

such as d i f f e r e n c e s i n peat formation and the supply of 

m i n e r a l s to the peat i n r a i n and d u s t . The major f e a t u r e s of 

the I r i s h c l i m a t e are shown i n p l a t e 1• The west coast of 

I r e l a n d experiences a high freccency of g a l e s , thus the s a l t 

content of the r a i n i s i n c r e a s e d . 

T a n s l y ( 1 9 3 9 ) was perhaps one of the f i r s t to o f f e r an 

e x p l a n a t i o n f o r the prescence of Schoenus n i g r i c a n s on I r i s h 

b l a n k e t p e a t s , and proposed h i s now c l a s s i c a l 'Sea Spray' 

h y p o t h e s i s , suggesting t h a t the occurrence of t h i s p l a n t on 

I r i s h b l a n k e t bogs may be favoured by the f a l l i n g of s e a spray, 

d r i v e n by i n s h o r e g a l e s onto the s u r f a c e s of the bogs, thus 
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changing the s o i l r e a c t i o n of the ombrophilous peat, so t h a t 

i t more c l o s e l y resembles t h a t of the more normal h a b i t a t s of 

3choenti3 n i g r i c a n s . 

P e a r s a l l and L i n d ( 1 9 ^ 1), who were a l s o concerned w i t h 

the base r e a c t i o n of the I r i s h p e a t s , made the suggestion t h a t 

the extreemly moist c l i m a t e of western I r e l a n d was prev e n t i n g 

the b l a n k e t bog pe a t s , i n t h i s case a Conneraara hog, from 

r e a c h i n g the same l e v e l of a e r a t i o n and o x i d a t i o n as those 

peats of r a i s e d bogs i n the E n g l i s h Lake D i s t r i c t . For t h i s 

reason the pH l e v e l s of the I r i s h blanket bogs are maintain ed 

at h i g h e r g e n e r a l l e v e l s , normally above pK k.J. Thus they 

r e j e c t the i d e a that a d d i t i o n a l bases from sea spray are 

n e c e s s a r y f o r the maintenance of h i g h e r pK v a l u e s . They a l s o 

noted t h a t Schoenus n i g r i c a n s growing under iirater-logged 

c o n d i t i o n s i s normally depauperate i n n a t u r e . 

Gorham ( 1 9 5 3 a ) considered the d i r e c t e f f e c t t h a t s ea spray 

would have upon the n u t r i t i o n a l s t a t u s of I r i s h b lanket bogs. 

He demonstrated t h a t the pH. and base s t a t u s of the bla n k e t 

bogs of western I r e l a n d were g r e a t e r than those of r a i s e d bogs 

i n the E n g l i s h Lake D i s t r i c t . However owing to the f a c t t h a t 

the base s a t u r a t i o n of the I r i s h peats were s t i l l lower than 

i s u s u a l i n water-logged s o i l s I n f l u e n c e d by mi n e r a l s o i l 

water, he suggested that the mildness of the I r i s h climate was 

a p o s s i b l e f a c t o r p e r m i t t i n g t h i s p l a n t to grow i n the l e s s 

base r i c h h a b i t a t s . 

F u r t h e r to the c o n s i d e r a t i o n of the pH s t a t u s of I r i s h 

b l a n k e t bogs and the growth of Schoenus n i g r i c a n s . there does 

not appear to be any r e p o r t of a pH va l u e below pH 4 f o r any 

western I r i s h peat. Gorham (1 9 5 3 b ) has shown t h a t pH I s 

r e l a t e d to the l e v e l of base s a t u r a t i o n of the peat, but h i s 



v a l u e s f o r pH of r a i s e d bogs which f a l l between 3 and k show 

no c o r r e l a t i o n w i t h the base s t a t u s of the peat. S j o r s ( 1 9 5 0 ) 

has a l s o demonstrated that the pH of poat water i s r e l a t e d 

to the s o l u b l e bases, as measured by c o n d u c t i v i t y . Howovor i t 

has been shown th a t the r e l a t i o n s h i p between pH and a v a i l a b l e 

i o n s i s f a r l e s s c l o s e , i f i t holds at a l l , below pK 5« 

Whether t h e r e f o r e , the higher pH of the b l a n k e t bogs of the. 

west of I r e l a n d may be a t t r i b u t e d to s e a spray s t i l l seems open 

to some doubt. The d i f f e r e n c e s i n pH between a Mayo bog and 

a Lake D i s t r i c t bog reported by Gorham ( 1 9 5 3 a ) , may or may not 

be as a r e s u l t of the d i f f e r e n c e s i n the degree of base 

s a t u r a t i o n . 

Maimer ( 1 9 6 2 ) has demonstrated, that i n summer i n Gotland 

South Sweden, the water l e v e l xvas low and not i n conta c t w i t h 

the upper l a y e r s of the peat. A f t e r summer when the water 

l e v e l r o s e , i t came i n t o contact w i t h the s u r f a c e l a y e r s of 

peat, where more o x i d i s i n g c o n d i t i o n s had been p r e v e l e n t f o r 

some time, r e s u l t i n g i n the pH of iZ±& bog being lowered. The 

development of a c i d i t y i n I r i s h peats i s probably being 

prevented by the exchange of c a t i o n s from r a i n water w i t h 

hydrogen i o n s p r e s e n t on the peat c o l l o i d s , and presumably 

by the f a c t t h a t r a i n f a l l over western Ix-eland i s more evenly 

spread throughout the y e a r than over South Sweden, hence the 

s u r f a c e s of the I r i s h peats w i l l be l e s s l i k e l y to dry out to 

the same extent as those i n v e s t i g a t e d by Maimer, 

With r e s p e c t to the s a l t c o n c e n t r a t i o n i n the r a i n 

a l t e r i n g the edaphic c o n d i t i o n s of I r i s h b l a n k e t peats 

S p a r l i n g ( 1 9 6 6 ) observed t h a t d i v a l e n t c a t i o n s , i n p a r t i c u l a r 

magnesium, would tend to exchange w i t h the hydrogen ions 

adsorbed on the peat c o l l o i d s , and t h a t a c i d i t y d ecreased. 



much as i t does i n f l u s h e d s i t e s . I n view of t h i s S p a r l i n g 

( 1 9 6 7 ) suggested t h a t the lower a c i d i t y and s a l t supply i n 

western I r i s h b l a n k e t bogs would perhaps r e s u l t i n a more 

r a p i d breakdown of the peat and a g r e a t e r r a t e of r e l e a s e of 

n u t r i e n t s . 

S i nce ombrophilous bogs are dependent upon r a i n f a l l f o r 

t h e i r supply of e l e c t r o l y t e s , the c o n c e n t r a t i o n of e l e c t r o l y t e s 

i n r a i n water i s of g r e a t importance to the bog and i t s 

v e g e t a t i o n . The c o n c e n t r a t i o n of s a l t s i n the r a i n v a r i e s 

w i t h d i s t a n c e from the s e a , and a l s o w i t h p r o x i m i t y to i n d u s t r i a l 

a r e a s and other sources of d u s t . Boatman ( 1 9 6 1 ) i n v e s t i g a t i n g 

the sources of n u t r i e n t s to a bog i n County K e r r y , Western 

I r e l a n d , found neg a t i v e c o r r e l a t i o n s betvreen the exchangeable 

content of sodium and magnesium w i t h d i s t a n c e from the s e a , 

and concluded t h a t the major source of these ions i s from sea 

spray* Calcium c o n c e n t r a t i o n s and pH i n c r e a s e d w i t h d i s t a n c e 

from the s e a , Boatman suggested dust as a p o s s i b l e source of 

c a l c i u m ionSs F i n d i n g t h a t the change i n exchangeable cal c i u m 

content of peat w i t h d i s t a n c e from the s e a was not q u i t e 

s i g n i f i c a n t , he suggested t h a t the supply of c a l c i u m throughout 

the a r e a could have been s i m i l a r , but t h a t the amount of t h i s 

element r e t a i n e d by bogs v e r y c l o s e to the sea i s reduced 

through i n c r e a s e d competition f o r a d s o r p t i o n s i t e s w i t h 

magnesium. Potassium and i r o n content of the peat showed no 

r e l a t i o n s h i p w i t h d i s t a n c e from the s e a . Gorham ( 1 9 5 7 ) 

a n a l y s e d r a i n water c o l l e c t e d from R o s s c a h l l l , 20 m i l e s from 

the sea i n county Galway, and found h i g h e r c o n c e n t r a t i o n s of 

e l e c t r o l y t e s here than i n samples c o l l e c t e d from the E n g l i s h 

Lake D i s t r i c t * Gorhain c a l c u l a t e d t h a t 2 0 - 3 0 $ of the potassium 

i n r a i n water over Oughterard i n Galway was d e r i v e d from the 



s e a and suggests rock dust as a source of the r e s t . Gorham 

a l s o demonstrated t h a t approximately 6jfo of the magnesium I n 

r a i n water Bamples from R o s s c a h i l l was d e r i v e d from s e a spray. 

He obtained, i n g e n e r a l , s i m i l a r r e l a t i o n s h i p s f o r c a l c i u m 

l e v e l s as he d i d f o r magnesium, however, the c a l c i u m l e v e l s 

exceeded 1 . 0 mg/l i n I r e l a n d and Great B r i t a i n only near the 

c o a s t s . S p a r l i n g ( 1 9 6 7 ) c o l l e c t e d r a i n water samples from 

two s t a t i o n s near Glenamoy County Mayo, w i t h i n ten m i l e s of 

the A t l a n t i c Ocean* The r e s u l t s he obtained show t h a t the 

amounts of e l e c t r o l y t e s p r e s e n t i n r a i n f l u c t u a t e w i t h season, 

c o n c e n t r a t i o n s of i o n s being g r e a t e s t d u r i n g the w i n t e r months 

due to stormy w i n t e r weather. S p a r l i n g c o n s i d e r s that the 

amounts of major n u t r i e n t s s u p p l i e d to the bog must be v e r y 

c l o s e to those which minerotrophic, that i s rheophiious bogs, 

r e c l e v e . He c o n s i d e r s t h i s to be of i n t e r e s t , ' s i n c e the 

f l o r i s t i c d i f f e r e n c e s between ombrophilous and minerotrophic 

bogs become p r o g r e s s i v e l y 1Q3S as the bog becomes more o c e a n i c . 1 

The amounts of phosphorus and n i t r o g e n which f a l l on the 

b l a n k e t bogs of Western I r e l a n d g e n e r a l l y appear to be lower 

than those which f a l l on E n g l i s h b o g S j E r i k s s o n e t a l ( 1 9 6 0 ) . 

T h i s may be a t t r i b u t e d to the a s s o c i a t i o n of these elements 

w i t h dust p a r t i c l e s , which are l e s s frequent i n r e g i o n s of 

h i g h humidity, Hutchinson ( 1 9 5 7 ) O S p a r l i n g ( 1 9 6 7 a ) p o i n t s 

out the f a c t t h a t most ombrophilous bogs i n England and S c o t l a n d 

are a t h i g h e r e l e v a t i o n s than I r i s h b l a n k e t bogs, and t h e r e f o r e 

not i n areas of high e l e c t r o l y t e c o n c e n t r a t i o n i n the r a i n . 

S p a r l i n g a l s o r e p o r t s t h a t where low l e v e l bogs occur i n 

S c o t l a n d , as f o r example a t Laxford Bridge Sutherland, Skye 

and the Outer Hebrides Schoenus n i g r i c a n s i s found e i t h e r on 

ombrophilous bogs or s l i g h t l y f l u s h e d base poor bogs. 
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Boatman ( 1 9 5 7 ) » working on a Connemara bog, made the 

f o l l o w i n g o b s e r v a t i o n s of the d i s t r i b u t i o n and growth of 

Schoenus n i g r i c a n s on the Galway-Mayo p e n i n s u l a . F i r s t l y , 

i n agreement w i t h P e a r s a l l and L i n d (19*H)» he observed the 

p l a n t to frequent s u p r i s i n g l y dry a r e a s on the bog s u r f a c e , 

producing the b e s t growth on dry areas of peat over rocky 

k n o l l s . Which suggests to the present author, t h a t i n an a r e a 

of h i g h r a i n f a l l , and under c o n d i t i o n s of b e t t e r drainage, the 

o v e r a l l tendency would be f o r the s o i l water to p e r c o l a t e down 

through the peat, and may be e f f e c t i v e l y f l u s h i n g the h a b i t a t , 

producing c o n d i t i o n s more conduslve to the growth of t h i s p l a n t . 

Boatman a l s o considered t h a t Schoenus n i g r i c a n s was m a i n t a i n i n g 

i t s e l f on the bog s u r f a c e by means of v e g e t a t i v e r e p r o d u c t i o n 

only and was not r e - s e e d i n g . F i n a l l y he makes the point t h a t 

Sphagnum s p e c i e s , which are not on the whole v e r y important 

c o n s t i t u e n t s of the b l a n k e t bogs of Connemara and Mayo, may 

pl a y a p a r t i n r e s t i c t i n g the occurence of Schoenus n i g r i c a n s 

on other bog s u r f a c e s * 

Schoenus n i g r i c a n s i s t o l e r a n t of a wide v a r i e t y of 

h a b i t a t s , from h i g h l y c a l c a r e o u s fens and magnesium r i c h 

s e r p e n t i n e a r e a s , to n u t r i e n t poor b l a n k e t bogs. Oc c u r r i n g i n 

s i t u a t i o n s where a s i n g l e i o n , such as calciu m , magnesium or 

sodium may be dominant. The p l a n t may a l s o be found growing 

i n h a b i t a t s w i t h a pH as low as 4 . 2 , the I r i s h b l a n k e t bogs, or 

i n h i g h l y c a l c a r e o u s s i t u a t i o n s w i t h a pH of 8 or more. I n 

view of t h i s wide e c o l o g i c a l t o l e r a n c e d i s p l a y e d by t h i s s p e c i e s , 

i t i s h a r d l y s u p r i s i n g t h a t b o t a n i s t s have sought to e x p l a i n 

the absence of Schoenus n i g r i c a n s from E n g l i s h and S c o t t i s h 

b l a n k e t bogs. 

Conway ( 1 9 5 8 ) t r i e d u n s u c c e s s f u l l y to t r a n s p l a n t Schoenus 

n i g r i c a n s onto b l a n k e t peat i n th© Moor House Nature Reserve. 
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Sho considered t h a t the f a i l u r e of t r a n s p l a n t o to s u r v i v e 

i n d i c a t e s t h a t c o n d i t i o n s must be such i n these h a b i t a t s t h a t 

Schoenus n i g r i c a n s i s unable to s u r v i v e . Chemical a n a l y s e s 

of bog waters Gorham ( 1 9 3 0 ) and S p a r l i n g ( 1 9 6 2 ) i n d i c a t e t h a t 

c a l c i u m l e v e l s and pH are the main f a c t o r s d i f f e r i n g 

c o n s i s t e n t l y between fens and b l a n k e t or v a l l e y bogs. 

The next approaches to be taken w i t h a view to s o l v i n g 

t h i s problem were e x p e r i m e n t a l l y based. S p a r l i n g (1 9 6 7 b ) grew 

Sohoenus n i g r i c a n s under d i f f e r e n t water c u l t u r e treatments, 

and concluded t h a t l e v e l s of c a l c i u m i o n s i n th© s o l u t i o n s had 

l i t t l e e f f e c t on the p l a n t s ' growth. He d i s c o v e r e d that 

Schoonus p l a n t s absorb s i m i l a r amounts of calcium from s o l u t i o n s 

c o n t a i n i n g high and low l e v e l s of t h i s element. With reepoct 

to the e f f e c t of pf% he obseroved t h a t between pH 3 . 9 to 7 . 8 

the e f f e c t was s l i g h t , but below pH 3*8 root growth was s t r o n g l y 

i n h i b i t e d . S p a r l i n g demonstrated t h a t when the major i o n s a r e 

c o n s idered, there can be no o b s t a c l e to the e s t a b l i s h m e n t and 

growth of Schoenus n i g r i c a n s i n r e l a t i v e l y a c i d and base poor 

c o n d i t i o n s , and considered t h a t s u r f a c e d r y i n g of S c o t t i s h and 

E n g l i s h bogs, together w i t h subsequent i n c r e a s e d a c i d i t y may 

be p r e v e n t i n g the growth of t h i s s p e c i e s * Boatman ( 1 9 6 2 ) 

analysed p l a n t s of Schoenus n i g r i c a n s from d i f f e r e n t h a b i t a t s 

i n western I r e l a n d , and found s i g n i f i c a n t c o r r e l a t i o n s between 

magnesium, potassium and y i e l d . A f t e r conducting experiments 

to t e s t t h i s , Boatman considered that low potassium l e v e l s i n 

Y o r k s h i r e peat l i m i t e d growth, together w i t h some, as yet, 

u n i d e n t i f i e d elotnent, which a l s o a c t s to l i m i t growth. With 

r e s p e c t to pH, Boatman a l s o found t h a t i n the r e g i o n of pH k 

Schoonua n i g r i c a n s r e a c t s s t r o n g l y to hydrogen ion c o n c e n t r a t i o n , 

r e s u l t i n g i n f a i l u r e to germinate and the a t u n t i n g of r o o t growth. 



Perhaps the most popular c u r r e n t theory r e l a t i n g to the 

d i s t r i b u t i o n , of Schoenus n i g r i c a n s i s that r e l a t i n g to the 

s u s c e p t i b i l i t y of t h i s p l a n t to the t o x i c e f f e c t of aluminium 

i o n s . S p a r l i n g ( 1 9 6 7 ) i n v e s t i g a t e d the e f f e c t of aluminium ions 

on the performance of Schoenus n i g r i c a n s s e e d l i n g s , and noted 

t h a t a t c o n c e n t r a t i o n s of 1 mg/l A l i o n s the r a t e of root 

e l o n g a t i o n was s u b s t a n t i a l l y reduced. Under high calcium i o n 

c o n c e n t r a t i o n s the e f f e c t of aluminium t o x i c i t y was a l e v i a ted 

to some degree, probably through competition f o r a b s o r p t i o n 

s i t e s on the r o o t . S p a r l i n g ( 1 9 6 2 ) has a l s o shewn that 

aluminium c o n c e n t r a t i o n s i n waters from s i t e s i n Galway, Mayo 

and K e r r y are g e n e r a l l y much lower, i n the r e g i o n of 0 . 0 3 mg/l, 

than i n water from blanket bogs i n England and S c o t l a n d , where 

c o n c e n t r a t i o n s of aluminium i n the r e g i o n of 1 mg/l were 

r e p o r t e d . S p a r l i n g ( 1 9 6 7 b ) suggests t h a t the absence of 

aluminium from I r i s h peats i s the f a c t o r e n a b l i n g t h i s s p e c i e s 

to grow on western I r i s h b l a n k e t bogs. Boatman ( 1 9 7 2 ) grew 

Schoenus n i g r i c a n s on peats c o l l e c t e d from Sutherland i n 

S c o t l a n d and K e r r y i n western I r e l a n d . Boatman a l s o considered 

t h a t the f a i l u r e of the p l a n t to e s t a b l i s h i t s e l f on S c o t t i s h 

p/eat was due to the f a c t t h a t aluminium reached a c o n c e n t r a t i o n 

which was t o x i c to the r o o t s of the p l a n t . He a l s o considered 

t h a t the p l a n t i s s u r v i v i n g on I r i s h b l a n k e t bogs due to the 

f a c t t h a t g r a z i n g p r e s s u r e i s v e r y s l i g h t i n these more remote 

are a s of the B r i t i s h I s l e s , 

From the above i t can be seen t h a t the v a r i o u s e x p l a n a t i o n s 

f o r the anomalous occurrence of Schoenus n i g r i c a n s on I r i s h 

b l a n k e t bogs concern themselves mainly with the edaphic and 

c l i m a t i c d i f f e r e n c e s between western I r i s h b l anket bogs and 

E n g l i s h and S c o t t i s h b l a n k e t bogs, and a l s o w i t h the d i f f e r e n c e s 



between I r i s h blanket bogs and lowland nutrient r i c h fens, i n 
which Schoenus nigricans normally occurs. I t was hoped that 
during the course of' t h i s i n v e s tigation any differences i n the 
edaphic conditions of each s i t e v i s i t e d would be r e f l e c t e d i n 
the l e v e l s of nutrient and heavy metal elements present i n the 
t i s s u e s of the plants analysed* 

'Molinia caerulea i s a perenial grass whose l i f e form i s 
considered to show adaptations to growth i n fen communities 
rather than to that on moor and bog G . . * P e a r s a l l (1918)« 
However Molinia caerulea shows as equally wide a range of 
ecologioal tolerance as does Schoenus nigricans, growing i n a 
wide v a r i e t y of d i f f e r e n t habitats. J e f f e r i e s (1915), McVean 
(1952) and Rutter (1955) have a l l shown that Molinia caerulea 
depends primarily upon an abundant supply of r e l a t i v e l y f r esh 
water. J e f f o r i e s (1915) observed that wherever stagnation 
becomes pronounced, so that the s o i l water i s badly aerated 
and excessively acid Molinia caerulea tends to degenerate. 
This plant may be found growing on acid peaty s o i l s or low 
l y i n g calcareous or neutral fens. Generally under acid cmditions 
t h i s species i s found growing e i t h e r i n flushes or along stream 
banks where water movement i s more pronounced. J e f f e r i e s (1915) 
noted that under acid bog conditions Molinia caerulea i s 
usually only found occupying s i t e s where the slope i s j u s t 
great enough to stimulate the l a t e r a l flow of water, which 
r e s u l t s i n greater oxidising conditions. On the west coast 
of I r e l a n d however, t h i s plant i s to be found growing on areas 
of f l a t blanket bog,, although only ever as single plants, 
never forming pure stands. P e a r s a l l (1938) noted that Molinia 
caerulea may occur on either water logged reducing s o i l s where 
the pH exceeds 4.4 or on s o i l s of pH 3.9, these a c i d i t i e s only 
being tolerated under oxidising conditions, 
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James (1962) claims that t h i s species ig never to be 
found growing on well drained base r i c h or calcareous s o i l s , 
showing that conditions i n dry calcareous s o i l s wore such that 
the uptake of phosphorus by I-lollnia c&oi'ulea i s r e s t r i c t e d , 
oven when th±3 element i s r e a d i l y a v a i l a b l e i n the s o i l * 
HowQvor. Holinia oaerulea was observed during t h i s study, 
growing on high calcareous g l a c i a l t i l l i n the Burren D i s t r i c t 
of western Ireland, i n association with Schoenus n i g r i c a n s , and 
samples of these plants were co l l e c t e d f or a n a l y s i s . James 
considered that the chemical nature of calcareous s o i l s , being 
dominated l a r g e l y by OH*" and Ca"*"*" ions, may be responsible for 
the r e s t r i c t i o n of phosphorus uptake. 

Oladiuro marisous i s t y p i c a l l y a plant of besse r i c h fons 
and the shallow water zones of lakes and ponds. This species 
requires a water logged substratum of either peat or mineral 
s o i l r i c h i n basos and organic raatfcer. Apparent exceptions 
occur i n Connomara, Praeger (193'*)» where t h i s species f l o u r i s h e s 
linder acid bog conditions. F e a r s a l i (193$) examined such s i t e s 
and found Gladium niariecua growing on coarse base saturated 
sands with a pH of 6.3. Samples have been taken from such s i t e s 
for a n a l y s i s and comparison with samples of t h i s species 
collected from i t s more 'normal' habitats, the base r i c h fens 
of East Anglia. 

13-



S i t e Descriptions 
The s i t e s v i s i t e d during the course of t h i s study range 

from the base r i c h lowland fens of East Anglia, rheophilous 
raire types, to ombrophilous mire types i n the west of Ire l a n d , 
Bach s i t e w i l l be described here, w h i l s t t h e i r f l o r i s t i c 
descriptions have been referred to the appendix. Each s i t e 
has been c l a s s i f i e d i n accordance with the c r i t e r i a of the 
hydrological mire type data displayed i n figure 2, a f t e r 
Bellamy (1972). 
Rheophilous Mire S i t e s 
Lowland S i t e s 
Foulden Common Grid Ref i TF 76OOOO 
Altitude 6.2 m. 
Distance from the coast along the d i r e c t i o n of the pre v a i l i n g 
wind 265.5 Km. 
Prev a i l i n g wind d i r e c t i o n South Westerly. 
Aspect F l a t 
Hydrological mire type 2. 
A small rheophiloue mire recieving base r i c h drainage water from 
s l i g h t l y higher a g r i c u l t u r a l land. The vegetation i s open fen 
type being colonised by fen carr species around the perimeter 
of the mire. A depression at the centre of the fen i s dominated 
by a large stand of Cladiura mariscus with Schoenus nigricans 
growing i n soaks around the edge of the Cladium mariscus 
stand. 
L i t t l e Fen Grid Ref j TM 0**2793 
Altitude 7m. 
Distance from the coast along the d i r e c t i o n of the pr e v a i l i n g 

wind 235.9 Km. 
Pre v a i l i n g wind d i r e c t i o n South Westerly 
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A large lowland rheophilous mire complex, which once recieved 
base r i c h drainage water from tho surrounding a g r i c u l t u r a l 
lands The water table l e v e l of th© fen i s now maintained by-
pumping i n water from the surrounding area, t h i s water i s s t i l l 
r i c h i n bases. 
S i t e 1. Buckthorn car r i n amongst which Cladium mariscus 
forms a dense stand, a r e l i c t of the o r i g i n a l open fen 
community. 
Si t e 2. Open fen l a r g e l y dominated by Cladium mariscus and 
Phragmites communis. 
Lough Coolreash Grid Refs R 3395 
Altitude 27 in. 
Aspect P l a t , 
Distance from the coast along the d i r e c t i o n of the p r e v a i l i n g 
wind 22.5 Km. 
P r e v a i l i n g wind d i r e c t i o n South Westerly 
Hydrologicel mire type 2. 
A mire formed on marlsy peat at the north west end of Lough 
Coolreash, subject to heavy grasing. The Lough has no surface 
inflow or outflow streams, but l y i n g as i t does i n a limestone 
basin i t must be subject to the movements of the regional water 
table. 
S i t e 1. A l l throe species were col l e c t e d from the mire l y i n g 
at the northern end of the Lough. 
Si t e 2. A l l three species were collected from a fri n g i n g 
community at the edge of the Lough, 
Hawes Water Grid Ref: SD 47076O 
Altitude 7.9 m. 
Aspect F l a t 
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Distance from the coast along the d i r e c t i o n of the p r e v a i l i n g 
\f±nd 3.22 Km. 

P r e v a i l i n g wind d i r e c t i o n South Westerly. 
Hydrological Mire Type 1. 
Plant material was co l l e c t e d from a pioneer fri n g i n g community 
of Cladium mariscus growing at the edge of a small tarn. 
The tarn i s developed i n a small depression i n Carboniferous 
Limestone rock, therefore the vegetation i s grox/ing under 
highly calcareous conditions* 
Upland Rheophilous S i t e s 
Sunblggin Grid Ref: SD 8304 
Altitude 472.4 m. 
Aspect South 
Distance from the coast along the direction of the p r e v a i l i n g 
wind 48.3 Km. 
Pr e v a i l i n g wind d i r e c t i o n South Westerly 
Hydrological mire type 1. 
Samples of Cladium mariacus were col l e c t e d from a pioneer 
stand of t h i s specios growing as a fri n g i n g community around 
the edge of the tarn at Sunblggin* (Schoenus nigricans was 
co l l e c t e d from flushes along the edge of the stream feeding 
the tarn. The water entering the tarn i s r i c h i n bases from 
the l o c a l Carboniferous Limestone and Millstone G r i t s e r i e s . 
Cunswick Tarn Grid Reft SD 489937 
Altitude 75 m. 
Aspect F l a t 
Distance from the coast along the d i r e c t i o n of the p r e v a i l i n g 
wind 22.8 Km. 
Prevaining wind d i r e c t i o n South westerly. 
Hydrological Mire Type 1. 



The tarn occupies a depression i n the surrounding Carboniferous 
Limestone rock, therefore the s i t e may be described as highly 
calcareous. Samples of Cladium mariecus were collected from 
a denso pioneer stand of t h i s species growing as a f r i n g i n g 
communtiy around the edge of the tarn. 
T r a n s i t i o n a l Mire Lowland 
Newton Rainey Moss Grid Ref: NY ^78309 
Altitude 183 m. 
Aspect F l a t 
Distance from the coast along the d i r e c t i o n of the p r e v a i l i n g 
wind 56.3 Km* 
Hydrological Mire Type 5. 
S i t e 1. An extensive area of i n f i l l e d peat cuttings between 
s l i g h t l y elevated bulks. A well defined open community with 
Schoenus nigricans only occuring i n r e l a t i v e l y small amounts. 
Scattered 3hrubs are invading the area, mainly Betula pubescens 
and S a i i x cinerea. 
S i t e 2. A small shallow depression i n the middle of c a r r 
vegetation, the centre of which i s dominated by Cladium mariscue. 
The moss recieves drainage water only from the immediate areas 
bordering the moss. 
Orabrophilous Mires 
Lough Cloonagat Grid Ref: L 69^6 
Altitude 6m. 
Slope F l a t 
Distance from the coast along the d i r e c t i o n of the p r e v a i l i n g 
wind 10 Km. 
P r e v a i l i n g wind d i r e c t i o n South Westerly 
Hydrological Mire Type 7« 
Si t e 1. An ombrophilous mire with a f l a t surface, l y i n g 
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between two small loughs. The general mire surface i s 
dominated by Schoenuo n i g r i c a n s . 
Site 2. A reed swamp at the northern edge of one of the small 
loughs, a small area of vegetation dominated by Cladium mar-iscus 
rooted i n firm peat f r i n g i n g the lough at the head of a f l u s h . 
Lough i n Connemara Grid Ref: L 6 9 4 6 

Altitude 6 in. 
Aspect F l a t . 
Distance from the coast along the d i r e c t i o n of the p r e v a i l i n g 
w ind 10 Kia. 
Hydrological Mire Type 7* 
A small lough developed on the surface of an ombrophilous 
inire close to Lough Cloonagat. Cladium maris cus forms a 
fring i n g community along the shore of the lough growing i n 
18 inches of peaty water. 
Ombrophilous Mire Connemara 
Altitude. 6 m a 

Slope F i a t 
Distance from the coast along the d i r e c t i o n of the p r e v a i l i n g 
wind 10 Km. 
Pr e v a i l i n g wind d i r e c t i o n South Westerly. 
Hydrological Mire Type 7. 
A large area of f l a t ombrophilous mire dominated by Schoenus 
nigricans with Molinia caerulea also present, 
Minerotrophic S i t e s 
River Cahor Valley Grid Reft R 1 4 0 0 8 5 

Altitude 9 4 . 5 m. 
Slope 85 degrees 
Aspect South 
Distance from the coast along the d i r e c t i o n of the p r e v a i l i n g 
wind 2 Km. 



P r e v a i l i n g wind d i r e c t i o n South Westerly 
Highly clacareous l a t e r a l morain has been deposited along 
the northern edge of the r i v e r v a l l e y . These deposits have 
been undercut deeply by the stream flowing through the v a l l e y , 
t h i s action together with the previous g l a c i a l a c t i v i t i e s has 
resulted i n the formation of a shear sided f l a t bottomed 
v a l l e y . The l o c a l geology of the area i s Carboniferous 
Limestone s e r i e s , the moraine on which the mineral s o i l s are 
developed are therefore highly calcareous. 
S i t e 1. A Schoenus nigricans dominated community developed at 
the top of the v a l l e y side, j u s t over the edge of the surface 
of the morain, i n a c c e s s i b l e to grazing animals - domestic. 
S i t e 2. Schoenus nigricans and Molinia caeruloa growing i n 
association, i n a s i m i l a r s i t u a t i o n to s i t e 1, 
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Materials and Methods 

Chemical Analysis of Plant Tissues 
L i v i n g and dead l e a f t i s s u e s of each of the species under 

inve s t i g a t i o n was c o l l e c t e d at each of the s i t e s v i s i t e d , when 
avai l a b l e * I n the cases of Schoenus nigricans and Cladium 
mariscus dead l e a f t i p s were co l l e c t e d , w h i l s t i n the case of 
Molinia caerulea the previous y e a r s 1 l e a f l i t t e r was c o l l e c t e d . 
Owing to the f a c t that the growing season on the west coast of 
I r e l a n d s t a r t s e a r l i e r i n the year than i n the r e s t of the 
B r i t i s h I s l e s , i t was not possible to sample a l l the s i t e s 
concurrently. The I r i s h s i t e s were sampled during the the l a s t 
week i n A p r i l , and the English s i t e s sampled during the f i r s t 
and second weeks i n June. A l l the s i t e s were sampled j u s t 
a f t e r the beginning of the growing season, i t was considered 
that a l l the plant t i s s u e s would be i n s i m i l a r physiological 
conditions. 

Although the r e l a t i v e proportions of various mineral 
nutrients may d i f f e r i n the leaves of some plants with age, 
Guttler (19^1)I Baumeieter ( 1 9 5 8 ) . The changes i n the mineral 
composition of leaves with age i n species investigated by 
J e f f e r i e s and W i l l i s (1964) did not appear to be very pronounced. 
Their analyses of leaves c o l l e c t e d i n the spring did not d i f f e r 
markedly from those of leaves collected i n the summer. The 
differences i n sampling time experienced i n t h i s study are not 
considered to be important. 

Analysis was c a r r i e d out on l e a f t i s s u e s , which were 
regarded as giving a better index of the nutrient status of the 

/ plant than roots, where complete removal of s o i l p a r t i c l e s i s 
r a r e l y achieved, or stems, where many of the c e l l s are dead 
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xylem elements* 
T r i p l i c a t e samples of the l i v i n g and dead l e a f t i s s u e s 

of each species were col l e c t e d from each s i t e i n order to 
account for s i t e v a r i a t i o n to some degree* 

The leaves were washed i n d i s t i l l e d water and then dried 
for f o r t y eight hours at 80°C. The dried leaves were then 
milled down to a fin e powder. One gram of each sample was 
digested i n a KJeldahl f l a s k , to which was added 20 ml of 
concentrated n i t r i c acid and 5 ml of 60$ w/v perchloric acid 
(sg. 1.5*0* Analar chemicals were used throughout. The problem 
of foaming was overcome by adding the n i t r i c acid 12 hours 
before adding the perchloric acid, a f t e r which a l l the excess 
acid was boiled off u n t i l only a l i t t l e perchlorate remained* 
The neck of the f l a s k was then washed down with d i s t i l l e d water 
and the contents f i l t e r e d through Whatman No* k2 paper, whi ch 
had previously been soaked i n 10$ perchloric acid to removed 
trace elements, f i l t r a t i o n ramoves any trace elements from th© 
paper. The f i l t r a t e was then mads up to 100 ml. 

Calcium, magnesium, potassium, sodium, aluminium, z i n c , 
lead, manganese and iron l e v e l s were then determined with the 
use of a Perkin Slmer kOJ Atomic Absorption Spectrophotometer* 
The instrument was set up as described i n the i n s t r u c t i o n 
manual. The wavelengths used, together with t h e i r t h e o r e t i c a l 
s e n s i t i v i t y for 1$ absorption are quoted i n table 1• 

A l l the phosphorus present i n plant t i s s u e s i s converted 
to phosphate phosphorus during the process of digestion used 
here* Phosphate l e v e l s were estimated by means of the 
ammonium molybdate ammonium metavanadate method, which depends 
upon the formation of a yellow phospho-raolybdate complex under 
acid conditions. This method covers a wide range of phosphate 
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concentrations, and i s l e s s susceptible to interference. 
The reagent was made up as follows: 
50 ml concentrated n i t r i c acid were added to 50 ml of 
d i s t i l l e d water. 
0*312 gm of ammonium metavanadate were added to 100 ml of 
cooled n i t r i c acid 
12.5 gm of ammonium molybdate were added to 100 ml d i s t i l l e d 
water. 
The two solutions were mixed together and made up to 250 ml 
using d i s t i l l e d water. 
To 40 ml of each digestant 5 ml of the above reagent was added 
and l e f t for f i v e minutes for the colour complex to form, af t e r 
ifhich time the solutions were made up to 50 ml and the colour 
i n t e n s i t y read on an E e l Spectrophotometer, which had previously 
been cal i b r a t e d , at 470 mu wavelength. 

Table 1. 

Element 

Magnesium 
Calcium 
Potassium 
Sodium 

Zinc 
Iron 
Manganese 
Aluminium 
Lead 

Wavelength 

285.6 UV 

211.7 V i s . 
383.4 V i s . 

294.7 Vis. 

214.3 UV 
248.8 UV 

279.9 UV 

309.6 UV 

283.5 UV 

S e n s i t i v i t y 
(ugm/l = absorbance) 

0.007 

0.08 
0.04 
0.015 
0.018 
0.12 

0.005 
1.0 

0.5 
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Vegetation Analysis 
An area, generally 10 metres by 10 metres, of what was 

considered to be homogenous vegetation has been described for 
each s i t e * The cover value of each species present has been 
expressed according to the Braun Blanquet cover s c a l e , see 
table 2a. 
Table 2a. 

Value Percentage Cover 
+ l e s s than 1$ 
1 1=5$ 

2 6-25$ 

3 26-50$ 

k 51-75$ 

5 76-100$ 

The second number given to each species indicates the 
s o c i a b i l i t y index of each species, see table 2b. 
Table 2b. 

S o c i a b i l i t y 
1 Growing once i n a place, s i n g l y . 
2 Grouped or tufted. 
3 I n troops, small patches or cushions. 
k I n small colonies, extensive patches 

or forming carpets. 
5 I n great crowds or pure populations. 

Thus an adequate description of each vegetation type i s 
achieved. 

An association a n a l y s i s , a f t e r Williams and Lambert (196O, 61) 
was selected for the anal y s i s of the vegetation data. This 
method was selected i n order to apply .-• simple measurement of 

-23-



the r e l a t i v e s i m i l a r i t i e s of sample composition, thus giving 
r i s e to a s i t u a t i o n which enables the arrangement of the 
sample areas along axes which may correspond to underlying 
environmental gradients* 

I n order to carry out the a n a l y s i s the cover data was 
transformed into simple presence and absence data. Analysis 
was c a r r i e d out on an IBM computer* The method employed uses 
positive and negative correlations for the d i v i s i o n of the data 
i n an h i e r a r c h i c a l manner. Williams and Lambert ( l 9 5 9 g 6 0 ) 
demonstrate that there are a number of a l t e r n a t i v e subdivisions 
which w i l l produce the method's objective, and for t h i s purpose 
introduce the concept of e f f i c i e n t subdivision. The d i v i s i o n 
occurs on the species which produces the smallest t o t a l number 
of s i g n i f i c a n t correlations i n each of the dichotomous pairs 
of d i v i s i o n . 'X * s used as a measure of c o r r e l a t i o n , both 
groups r e s u l t i n g from a d i v i s i o n are retained. The h i e r a r c h i c a l 
procedure thus employed poses the problem of s i g n i f i c a n c e . 
The r e l a t i v e importance of the d i f f e r e n t subdivisions at the 
same l e v e l may vary considerably. One subdivision may reduce 
the r e s i d u a l heterogenity by a large amount, whi l s t a p a r a l l e l 
subdivision on the other side of the hierarchy may cause only 
a small reduction i n the r e s i d u a l heterogenity. I n order to 
record t h i s d i s p a r i t y Williams and Lambert used the highest 
in d i v i d u a l "X. value within the data as the c r i t e r i o n for the 
termination of subdivision. Subdivision ceases when no 

2 
ind i v i d u a l "X_ value exceeds 3,8k. corresponding to a probability 
of 0.05. 

Owing to the f a c t that data for only 17 quadrats was 
being analysed, the computer was instructed to terminate a n a l y s i s 

2 
a f t e r s i x sub-groups had been formed. Thus indi v i d u a l Tu
valu es may exceed 3.84. 
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Results 
Vegetation Analysis 

The r e s u l t s of the vegetation an a l y s i s are presented on 
Plate 2* 

Of note i s the f a c t that on the f i r s t d i v i s i o n the 
ombrophilous mire i n Connemara and the t r a n s i t i o n a l mire at 
Newton Rainey Moss have been separated by the presence at these 
s i t e s of Eriophorum angustifolium, an acid bog species* 
Ombrophilous s i t e s where t h i s species i s absent, Lough 
Cloonagat and the Lough i n Connemara subsequently f a l l into 
c l u s t e r s along with rheophilous s i t e s , i n d i c a t i n g the clo s e r 
f l o r i s t i c s i m i l a r i t i e s of these s i t e s . The ")£ c o e f f i c i e n t 
of each of the f i n a l d i v i s i o n s indicate that a great deal of 
heterogenity s t i l l e x i s t s within the f i n a l c l u s t e r s . I t was 
thought that further subdivisions would perhaps reduce t h i s 
heterogenity and may r e s u l t i n the separation of ombrophilous 
and rheophilous s i t e s into separate c l u s t e r s . However further 
a n a l y s i s merely resulted i n the separating out of in d i v i d u a l 
rheophilous s i t e s without reducing the r e s i d u a l heterogendbb y 
to any r e a l degree, an inherent drawback when f l o r i s t i c a l y r i c h 
data i s subjected to such an a n a l y s i s . However the analysis 
does serve to i l l u s t r a t e the f l o r i s t i c s i m i l a r i t i e s between 
some of the ombrophilous s i t e s and the rheophilous s i t e s . 
F l o r i s t i c data was not a v a i l a b l e for Sunbiggin. 
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A s s o c i a t i o n A n a l y s i s ~ F i n a l C l u s t e r Groups 

Group 1 

Ombrophlloue mire i n Connemara 

Group 2 

Newton Rainey Moss S i t e 1 

Newton Rainey Moss S i t e 2 

Group 3 

Haves Water 

Lough. Coo I r e ash 

Foulden Common S i t e 2 

Wicken Fen S i t e 1 

Lough Cloonagat S i t e 2 

Lough i n Connemara 

Group k 

R i v e r Caher S i t e 1 

R i v e r Caher S i t e 2 

Lough Cloonagat S i t e 1 

Gunswiok Tarn 

Group 6 

L i t t l e Fen 

Foulden Common S i t e 1 

Redgrave Fen 

Wlcken Fen S i t e 2 

T r a n s i t i o n a l Mire 

Rheophilous Mire 

Rheophilous Mire 

Rheophilous Mire 

Rheophilous Mire 

Ombrophilous Mire 

Ombrophilous Mire 

Minerotrophic 

Minerotrophic 

Ombrophilous 

Rheophilous 

Rheophilous 

Rheophilous 

Rheophilous 

Rheophilous 



Table 3. A n a l y s e s of l e a v e s of SchoenuB n i g r i c a n s l i v a t i s s u e * 

Tii© r e s u l t s a r c expressed aa »ng/g dry t i s s u e . 

Eaoh valuo I s a raean of throe s e p a r a t e detoi/rainations. 

S i t e Ms Ca K Ma 
Foulden Common 1.11 4.87 u . 0 6 1.51 0,18 

L i t t l o Fen 0.83 5.15 14.0 1.82 0.19 

Redgrave Fen 1.31 4.89 14.3 1 .22 0.22 

Sun Biooin 1.32 2««e» 4.93 1.92 0.26 

Newton Rainoy Moss 2.01 4.65 5.70 1.69 0.40 

Lough Cloonagat 2.32 1.84 7.70 0.90 0.72 

Connetnara Bog 2.21 1 .CO 8.40 0 .84 0.50 

Louch Coolroash S i t e 1» 1.41 5.0 12.8 1.72 1,30 

Lough Coolroash S l t o 2 . 1.62 4 .26 5.3 1.42 1.60 

lU v e r Caii©r S i t e 1 . 3.0 4.86 9.45 1 .01 0.71 

R i v e r Caher S i t o 2 . 2.18 5*15 9*90 1 s 43 0 = 66 

M.oan said S.£-. U 5 7 
+0.52 

4.07 
+ 1.28 

9,46 
+3 .02 

1,43 
+0 .45 

0.61 
+0.23 



Table 4, Analyses of l e a v e s o f Cladlmo marlacus l i v e t i s s u e * 

Tiio r e s u l t s ope c^pjrss5vid 5.5 iag/g ci~y t i s s u e , 

Each v a l u e i s a mean of throe s e p a r a t e d e t e r m i n a t i o n s . 

S i t e M K 
m £24 Na 

Poulclon Comnon o .4o 2.03 8.95 1 .90 0.33 

Wickon Fen S i t e 1 . 0.91 2,42 8.16 4 . 04 0 . 94 

Wicken Fen S i t e 2 . 1.15 2.89 3 .68 1 .77 0.33 

L i t t l e Fen. 0.45 1 .50 10.50 2.08 0.26 

Re&grav© Fen 1 .63 10.27 1 .27 0 . 3 1 

Cunsvick Tarn 1 .02 2.3 2.46 1 ,52 1.28 

Hawea Water 1 .04 3.42 3.87 2.33 1 .34 

Sun B i g g i n Tarn 1 .05 3.15 7.20 2.46 1 .76 

Naif ton Kainoy Moos 1.48 3.73 7.70 1 .98 2.12 

Lough Cleonegat 0 . 32 1,2 7.76 1,44 1 ,21 

Lough i n Connereara 0 . 62 1 .6 6 .5 1.82 1 .04 

Lough Cooiroaah S i t e i . 0.99 5.25 4.60 1.94 1 .92 

Lough Coolreash Sit© 2 . 0 .74 3.13 4.26 1 .73 1.28 

Moan and S.?*. 0.83 2.64 6.61 2*02 1 .09 
•s-0.25 +0.8 +1.97 +0.59 +0.35 



Table 3 . Analyses of l e a v e s o f M o l l n i a c a e r u l e a l i v e t i s s u e . 

T2io r e s u l t a are expressed as rag/g dry t i s s u e . 

Eaoh v a l u e I s a mean of throe separate d o t e r m i n a t i o n s . 

S l t o £§ K P £ 4 
Na 

L i t t l e Pen 0 . 7 1 1.98 1 4 . 6 1.93 <. =0 .11 

Redgrave Fen 0 . 7 9 2 . 31 1 4 . 9 2.88 0 . 1 3 

Lough Cloonagat 1 . 0 4 1.32 1 3 . 7 3*12 0 . 8 3 

Gosnensara Bog 1.12 1 . 3 0 1 4 . 0 3.16 0 . 3 0 

LOUGII Coolreash. S i t e 2 . 1.0 3 , 4 2 2 . 0 7 . 0 9 0 . 2 6 

R i v e r Caher S i t e 2 . 1 .21 2 . 4 20.3 7 . 0 8 0.22 

Mean and S.E. 9 . 7 6 
+0.41 
mum 

2.12 
+ 0 . 9 2 

16.93 
+ 4 . 8 0 

4 . 5 4 
+2.07 

0 . 3 1 
+0.17 



TabjyijG, Analyses of l e a v e s of echo onus n i g r i c a n s dead t i s s u e . 

Tiie r e s u l t s aro expressed as rag/g dry t i s s u e . 

i£aeh va l u e i s a raean or" three s e p a r a t e d©terminations. 

S i t e m Ca I £24 Ka 

Foulden Common 0.19 2.47 0 .80 0 .73 0.10 

L i t t l e Fen 0,30 3.75 2.49 0.61 0 ,18 

Redgrave Fen 0.30 4.03 1,60 0,97 0 ,30 

Sun B i g g i n 0.27 2*40 0 ,36 0.40 0.25 

Newton R&iney Ho as 0 .4S 5.88 0.74 0,59 0.24 

Lough ^loonagat 0.39 1.26 0 .46 0.21 0.4S 

Connemara Bog 1,03 0,16 0.30 0 .48 

Lough Coolreash Sit© 1 , 0,73 10,40 1.5<5 o ,4o 0*30 

Lough Goolroash S i t e 2* 0.30 7.60 o ,4o 0,33 0.30 

R i v e r Caher S i t e 1 . 0.76 3.45 1,0 0 ,34 0.33 

R i v e r Caher S i t e 2 . 0,73 2,83 0.56 0,32 0.26 

Moan 3 . i : . 0.1*39 4 ,1 0 ,92 0,48 0.29 
•4-1.5 +0.35 *0.16 



T a b l q J» Analyses of l e a v e s of Cladlum tnariaous dead t i s s u e 

The r o a u l t s a r c expressed as me/g dry t i s s u e . 

Each v a l u e i s a moan of three s e p a r a t e d e t e r m i n a t i o n s . 

S i t e Ca K PO,. Ha 
Foulden Common 0 .16 1.30 0.23 0 .54 0 .10 

Uiclceri Pen S i t e 1 * 0.35 1 .91 0.55 0 .97 0 .14 

WicZsea Pen S i t e 2 . 0.16 2.54 0 .48 1.36 0.23 

L i t t l e Fen 0.19 2 .99 0 .30 0.69 0.08 

Redgrave Fen 0.22 2.52 0.26 0 .51 0 .13 

Cnnawick T a r n 0 . 29 2 .74 0 .19 0.67 0 .19 

Hawos Water 0.39 3.42 o .4o 0.73 0 .31 

Sun B i g g i n Tarn 0 . 39 2 . 26 0 .42 1.53 0.36 

Newton Rainey MOOG 1.0? 4 .76 1 .10 1.78 0 .95 

Lough Cloonagat 0.69 1 .20 1.14 0.54 1 .87 

Lough i n Connemara 0.77 1.73 0.23 0.13 0,80 

Lovigh Coolreash S i t e 1 • 0 ,28 8.36 0 ,24 0 ,19 

Lough CooIreash S i t e 2 . 0 . 26 10 . 0 0 .36 0,36 0 . 13 

I=5ean and 3*15, 0.40 
*0»15 

3.60 
+ 1.26 

0.45 
+0.15 

0 .70 
+0.26 

0 .42 
+0.18 



Table 8* Analyses of loavos of H o l i n i a c a e r u i e a dead t i s s u e * 

The r e s u l t s a r e expressed as rag/g dry t i s s u e * 

Saoh v a l u e i o a mean of thro© sep a r a t e determinations* 

S i t e Me Ca K £3* Na 
L i t t l e Pen 0.12 1.95 0.68 0*44 0.08 

Redgrave Fen 0*13 1.09 1.04 1,02 0.12 

Lough Cloonagat 0.29 0.54 0.24 0.21 0.24 

Coiuiomssra Bog 0,23 0.52 0.24 0.30 0.23 

Lough Coolroasli S i t e t . 0.25 7.08 0.39 0.35 0*22 

Lough Coolroaah S l t o 2 . 0.30 7.64 0.53 0,46 0.32 

R i v e r Ctiher S i t e 2 . 0.59 3.20 0.48 O.36 0.15 

Mean and 3.E. 0.2? 
+0.85 

3*15 
+ 1.65 

0 .51 
+0.19 

0.45 
+0.19 

0.18 
+0.07 



Table 9« Analyses of l e a v e s of Scjioouuo niftTicanr» Heavy t o t a l s . 
The r o s u l t o are expressed as mg/g d r y t i a o u e . 
Each v a l u e i a a mean of threo separato d e t e r m i n a t i o n s . 

Fouldon Common 

L i t t l e Fen 

Kedgrave Fen 

Sun B i g g i n 

Newton Rainey Moss 

Lough Cloonagat 

Connemara Bog 

R i v e r Caher S i t e 1 . 

R i v e r Caher S i t e Zt 

Pb Kn 

L i v e 0.015 0.035 0.007 0.17 0.023 

Dead O .08S 0.068 0.037 0.25 0.027 

L i v e 0.020 0,0 f :7 0.009 0 .18 0.030 

Dead 0.083 0.075 0.023 0.34 0.044 

L i v e 0.016 0.062 0,013 0 ,18 O.036 

Dead 0 .118 0 .105 0 .047 0 .433 0 .088 

L i v e 0 .045 0 .137 0.064 o , i 4 0.090 

Dead 0 .135 0 .105 0.104 0.15 0.094 

L i v e 0.024 0.062 O.035 0.10 0,090 

Dead 0.105 0 , 0 7 8 13.033 0.15 0.094 

L i v e 0.024 0 .026 0.005 0.119 0.026 

Dead 0.090 0.022 0 .028 0,231 0.007 

L i v e 0.020 0.031 0.015 0.13 0.015 

Dead 0,097 0.023 0 .003 0 ,177 0.003 

L A V 6 
te 1 , 
Dead 

0.03Q 

0.077 

0.034 

0.056 

0.005 

0 .014 

0.21 

0.204 

0 .134 

0,081 

L i v e 
te 2 . 
Dead 

0.050 

0.126 

0.022 

0.049 

0 .008 

0.020 

0 .183 

0.231 

0 .039 

0.050 

L i v e 0.012 0 .042 0.022 0.10 0.020 

Dead 0.10 0.038 0*04l 0.314 0.020 

L i v e 0.031 0 .048 0.023 0.168 0.025 

Dead 0.110 0.064 0.044 0.30 0.081 



Tablo 10, Analycos of loa v e s of CI ad 1 ma mariscue Iloavy n s t a l s . 
The r o s u l t s aro oxpreswod as mg/g d r y t i s s u e . 

S i t e 

Foulden Cormnon 

Wiclcen Fen S i to 1 

¥ickon Fen S i t o 2 . 

L i t t l e Fen 

Rodgrave Fen 

Cunswick Tarn 

Haves) Uater 

Sun Diggin T a r a 

Newton Rainoy Moss 

Lough Cloonagat 

Lough i n Connemara 

cm of three i s eparate d e t e r m i n a t i o n s . 
A l Zn Pb Fa Mn 

L i v e 0 ,026 0 .13S 0 .023 0 .12 0.062 

Dead 0*095 0.085 0 ,028 0.17 0 .042 

L i v e 0.021 0.034 0 .006 0.13 0*086 

Do ad 0.054 0*085 0 .020 0,167 0.054 

L i v e 0.026 0*138 0 ,004 0*117 O.OSd 

Dead 0*129 0»0S1 0,062 0.347 0*046 

L i v e 0*017 0.017 0 ,006 0*093 0,030 

Dead 0.107 0*063 0,058 0,283 0 .046 

L i v e 0*012 0*020 0,007 O.O83 0,062 

Dead 0.091 G.O65 0 ,048 0.306 0.059 

L i v o 0 .013 0,013 0,103 0.062 

Dead 0 .048 0*026 0,041 0 ,15 O.057 

L i v o 0*016 0,017 0 ,006 0 .113 a.128 

Dead 0.033 0,015 0 ,022 0.123 0*164 

Li%'o 0,017 0 ,054 0-018 0,074 0 ,083 

Dead 0.095 0.097 0.064 0.216 0 .046 

L i v e 0.045 0.055 0.031 0 .122 O.099 

Dead 0 ,087 0,063 0 .043 0.20 0.135 

L i v o 0.026 0,020 0 .002 0.35S 0.193 

Dead 0.037 0.016 0,016 0 .418 0.113 

L i v e 0.018 0.021 0.006 0.126 0.30 
f 

Dead 0.055 0.020 0.017 0 .399 0.28 

L i v e 
te 1 . 
Dead 

0 .014 

0 ,047 

0 .024 

0.025 

0.005 

0.013 

0.217 

0.141 

0,30 

0 ,048 

L i v e 
to 2 . 
Dead 

0.027 

0.062 

0.022 

0.026 

0 ,006 

0.011 

0.116 

0.126 

0.034 

0,037 

Koto, + - t r a c e . 



Tafrlo 11... Analyses of lo a v e s of M o l i n i a eagruloa Heavy raetal 
The r o s u i t s a r c oxproaoed aa *ag/g d r y t i s s u e . 
Each value i s a mean of three s e p a r a t e dotcrrainatioria, 

S i t e 

L i t t l e Fon 

Redgrave Pen 

Lough Cloonagat 

Connernara Bog 

l U v e r Caher S i t e 2 . 

Al. Fb £e Mn 
L i v e 0 .026 0.0S3 0 .007 0 .137 0.045 

Dead 0.133 0.G59 0.041 0.347 0,042 

L i v e 0 .026 0 ,046 0.005 0 .177 0 .059 

Dead 0.242 0 .047 0 .049 0.753 0.042 

L i v e 0 .032 0 .115 0.012 0 .157 0.146 

Dead 0.0?6 0 ,029 0.018 O.367 0 .015 

L i v e 0,040 0.115 0.004 0.126 0,192 

Dead 0.076 0 ,029 0,020 0 .270 0.006 

L i v e 0.152 o.oso 0.022 0 .264 0.118 
te 2 . 
Dead 0 .154 0.045 0.014 0.183 0 ,117 

L i v e 0 .037 0.073 0.006 0.181 0.074 

• 
Dead 

O . I 6 9 0.077 0 ,030 0.40 0.028 



Table 12. Mineral elements of dead l o a f t i s s u e s of 
Schoenua ni/gr l e a n s expressed as a percentage of l i v e v a l u e s • 

S i t e d m Ca K POi Ha 
Foulden Common 17 .8 , 48 .7 7 - 2 5 4 8 . 4 1 0 55.5 

L i t t l e Fen 3 6 . 0 9 72 .8 1 7 . 8 , , 3 3 . 5 ? 94.7 

Redgrave Pea 82 .0 •11. o 8 7 9 . 3 n 
136 

Sun B i g c i n 20. 5^ 83.9 7 ' 3 6 20 .6 , 96.O 

Hewton Hainey Moss 2 3 . 9 6 126.5 1 3 . 0 1 Q 3 1 . 2 
5 

60 .0 

Lough Cloonagat 2 5 . 4 ? 68.5 6 . 0 3 23.03 66.7 

Connomara Bog 1 9 . 0 3 57*2 1.9, 3 5 . 7 9 
96 .0 

Lough Coolreash S i t e 1. 5 1 " 8 1 1 208.8 1 2 . 2 9 23.1 

Lough Coolreash S i t e 2 . 1 8 . 5 2 
178*4 2 6 . 6 6 18.3 

R i v e r Caher S i t e 1 , 3 8 . 0 1 0 81.0 1 0 . 6 ? 3 3 . 7 8 46 .5 

R i v e r Caher S i t e 2 . 3 > . 5 8 
55.0 5 . 7 2 

22, 4g 39.4 

Table 13. Heavy d o t a l 
a percentage of l i v e 

l e v e l s of dead t i s s u e expressed as 
t i s s u e l e v e l s f o r Schoenus n i g r i c a n s 

S i t e s AL Zn Fb Fo Mn 
Foulden Gorasaon 537*o 3 

194,0 514.0. , 147 .0 .1 17.4 

L i t t l e Fen 421,0* 
o 

159.6 2 5 6 . o 5 1 9 1 . o h 146.7 

Stan Biggin- 3 0 0 , 0 9 76.6 1 6 2 . 5 9 104 . 4 1 0 244 . 4 

Redgrave'Ken 7 3 7 - 0 2 169.0 3 7 0 . 6 3 240,6 104.4 

Nowton Rainey Mose 4 3 8 . 0 3 126.0 1 3 1 . 0 1 Q 1 5 0 . 0 6 104.0 

Lough Cloonagat 3 3 7 . 0 ? 84 .6 575.3 1 
194 .o 3 26.9 

Conneruara Bog 485-0^ 74.2 2 0 . 0 1 l 1 3 6 , 2 g 20 .0 

Lough Coolreash S i t e 1. £ 0 2 . 6 , „ i i 164.7 306.4^ 9 7 . 1 , , 60,4 

Lough Coolroaah S i t e 2. 2 5 2 . 0 1 0 222.7 2 4 7 . 5 6 126 .2 g 128.2 

R i v e r Caber S i t e 1• 833 .3 , 90.5 186.4g 3 l 4 . 0 1 100.0 

R i v e r Calior S i t e 2 . 3 5 4 . 8 Q 133.3 188.8^ 1 7 8 . 6 5 324.0 



Table 14. N u t r i e n t l e v o l o or dead t i s s u e expressed as a 
percentage of l i v e t i s s u e l e v e l s f o r Cladium marisens 

S i t e s Ms K_ PO. 
—4 

a a 
Fouiden Conunoii 90.0 2 < ^ • 28 . 4 ^ e 
Wicken Fen B i t e 1. 79.0 6.83 24, 14.9 

Wiokon Fen S i t e 2 . 86 . 5 K 3 1 7 7 . 0 1 2 70 . 0 

L i t t l e Fen 199 . 0 2 .8^ 3 3 . o ? 30 . 8 

Redgrave Fon 150 . 0 2 . 5 2 
4 0 , 0 9 42.0 

Cunswick Tarn. 28.GZ} 119 . 0 7 . 7 9 
4 4.0 1 Q 14.8 

Hawes ¥ater 3 7 . 5 8 100 , 0 i o . 3 l 1 3 1 .6 6 23.0 

J f • • J 5 . 8 ? 20,5 
Newton fiaiaey Moss 7 2 . 3 t l 

127.6 1 4 . 3 1 2 8 9 . 9 1 3 44.8 

Lough cioonagat 1 3 2 . 7 1 3 100,0 1 4 . 7 1 3 154.5 

Lough i n Connemara 9 3 . 3 1 2 
124.2 7 - 1 , 76.9 

Lough Cool r e a s h S i t e 1. 28 . 3 168 , 8 5 ' 2 6 l 4 . 4 „ 9.9 

Lough Cooireash Sit© 2 , 3 5 . 1 6 319 . 5 8 . 5 1 0 
20.8 3 10 . 2 

Table 15. Heavy metal l e v e l s of dead t i s s u e egxpreseed as a 
percentage of* l i v e t i s s u e l e v e l s f o r Ciactiuia marisous 

v — — •— ' -
i t e s A l Zn i?b Fe Mn 

Fouldon Cannon 365.0 f i 61,5 1 0 0 , 0 ^ 1 4 1 , 5 8 67 . 7 

Vicken Fen S i t e 1. 254,0^ 470.0 3 2 3 . 0 g 128.0^ 62 ,8 

Wieken Fen S i t e 2 . ^95 . 0 ^ 59.0 1550 ,0 2 296.0^ 67.7 

L i t t l e Fen 6 6 2 . 0 2 370.0 967.0^ 3 0 4 . 0 2 153.3 
Redgrave Fen 771.© 1 325 .0 6 S 5 . 0 5 3 6 8 . 0 1 95,2 
Cunswick Tarn 367,0^ 200.0 - % 146 . 0 7 91.3 
Haves Water 2 1 0 , 0 n 88 ,0 3?4.G6 1 0 9 , 0 1 2 1 3 2 . 3 
Sun B i g g i n Tarn 559.0^ 179.6 3 5 6 . 0 ? 292 ,0^ 55.4 
Newton Rainey Moaa 1 9 3 . 4^11 4 , 5 1 3 S . 7 1 2 1 6 3 . 9 6 135.9 

Lough Cloonagat 1 4 2 . 3 1 3 80 .0 762.0^ 1 l 6 , 8 1 0 58 ,5 
Lough i n Conneraara 305 ,5 g 93.2 296,0^ 183,9 5 93 . 3 
Lough Coolreaeh S i t e 1 , 335.7y 104 .2 2 5 6 . 0 ^ 1 1 1 . 9 ^ 1 0 0 . 0 

Lough Coolroash S i t e 2 . 229.6„ r tl18 .2 186.4.„108 .8 ,-108 .6 



Table 16. N u t r i e n t l e v e l s of dead t i a s u e expressed as a 
percentage o f l i v e t i a o u e l e v e l s f o r M o l l n i a e a e r u l e a 
S i t e s MS Ca Ha 
L i t t l e Fen 1 7 . 0 2 98.5 a2 .8 - 72.7 

Redgrave Fen 47 .0 7 . 0 6 3 5 . 0 6 92.0 

Lough Cloonagat 40 ,3 1.5, 4 . 1 , 16,9 

Connemara Bog 2 0 . 5 3 
4o.o 1.7 2 9 . 5 4 76*7 

Lough Cooireash S i t e 2 . 3 0 . 0 5 224.7 6 . 5 3 123.1 

R i v e r Caher S i t e 2 , 48.£> 6 133.3 *" • -'̂  5 . 1 2 
66 .2 

Table 17, Heavy Metal l e v e l s of dead t i s s u e expressed as 

percentage of l i v e t i s s u e l e v e l s f o r M o l l n i a c a e r u l e a 

S i t e s A l Zn Pb Fe Eta 

L i t t l e Fen 155.0 5 8 5 . 0 2 2 5 3 . 0 2 153-3 

Redgrave Fen 896.0.J 102.0 980 ,o t 4 2 5 , 0 n 71.2 

Lough Cloonagat 2 3 7 . 5 4 21.7 1 5 3 . 3 5 
2 3 3 . 8 3 10.3 

Connemara Bog 1 9 0 a 0 , 25*2 4 5 5 ,B h 2 1 * . ^ 3 .1 

Lough Coolreaah S i t e 2 . 1 0 1 , 3 6 56.3 6 4 . 1 6 6 9 . 3 6 
99.2 

R i v e r Caher- S i t e 2 . 4 5 6 . 8 3 105.5 5 0 0 , © 3 221.0,, 3 378,3 
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Chemical A n a l y s i s of L e a f T i s s u e s 

The amounts of each n u t r i e n t element determined i n the 

t i s s u e s of each s p e c i e s are presented i n t a b l e s 3» and 5 

expressed as mg/g l i v i n g t i s s u e . The l e v e l s of n u t r i e n t s present 

i n the p l a n t t i s s u e s can be seen to v a r y between the r heophilous 

s i t e s and the ombrophilous s i t e s , v a r i a t i o n i n the l e v e l s of 

n u t r i e n t s p r e s e n t i n the t i s s u e s of each s p e c i e s a l s o o c c u r s . 

The v a r i a t i o n i n n u t r i e n t l e v e l s p r esent i n the p l a n t t i s s u e s 

w i l l be d i s c u s s e d f o r each s p e c i e s s e p a r a t e l y , followed by a 

d i s c u s s i o n of between s p e c i o s v a r i a t i o n . 

V a r i a t i o n of n u t r i e n t l e v e l s between mire types 

Schoenus n i g r i c a n s 

The l e v e l s of magnesium present i n the t i s s u e s c o l l e c t e d 

from ombrophilous and t r a n s i t i o n a l s i t e s are g r e a t e r than 

those l e v e l s i n t i s s u e s c o l l e c t e d from the rheophilous s i t e s . 

However, the l e v e l s of magnesium present i n the p l a n t t i s s u e s 

can be seen to v a r y more s i g n i f i c a n t l y w i t h d i s t a n c e from 

the c o a s t , magnesium l e v e l s d e c r e a s i n g w i t h i n c r e a s i n g d i s t a n c e 

from the c o a s t , see f i g u r e 3. 

Calcium l e v e l s i n t i s s u e s c o l l e c t e d from rheophilous and 

t r a n s i t i o n a l mires were s i g n i f i c a n t l y g r e a t e r than l e v e l s of 

t h i s element present i n t i s s u e s c o l l e c t e d from ombrophilous 

mires, P = 0.01 i n each c a s e . 

Potassium l e v e l s i n t i s s u e s c o l l e c t e d from rheophilous 

mires were s i g n i f i c a n t l y g r e a t e r than l e v e l s of t h i s element 

de t e c t e d i n t i s s u e s c o l l e c t e d from ombrophilous mires P= 0.05* 

The lowest l e v e l s of potassium d e t e c t e d were i n t i s s u e s c o l l e c t e d 

from the t r a n s i t i o n a l mire at Newton Rainey Moss, these l e v e l s 

were s i g n i f i c a n t l y lower than l e v e l s of potassium p r e s e n t i n 

t i s s u e s from ombrophilous miros P = 0.001, probably due to a 
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the f a c t t h a t the s u r f a c e s t r a t a i n the a r e a of Newton 

Rainey Moss are composed c h i e f l y of Carboniferous Limestones 

xvhich are d e f i c i e n t i n potassium. 

The phosphate l e v e l s i n p l a n t t i s s u e s c o l l e c t e d from the 

ombrophilous -niree were s i g n i f i c a n t l y lower than those l e v e l s 

of phosphate detected i n t i s s u e s c o l l e c t e d from the rheophilous 

mires P = 0.01, and a l s o s i g n i f i c a n t l y lower than the l e v e l s 

of phosphate detected i n t i s s u e s from the t r a n s i t i o n a l mire 

P = 0.001* There was no s i g n i f i c a n t d i f f e r e n c e between the 

l e v e l s of phosphate present i n the t i s s u e s c o l l e c t e d from the 

rh e o p h i l o u s and t r a n s i t i o n a l m i r e s . 

As i s the case with magnesium, sodium l e v e l s decrease with 

i n c r e a s i n g d i s t a n c e from the c o a s t ( see f i g u r e 6. 

Cladium marlscus 

Only i n the case of Cladium marisCUB are the l e v e l s of 

magnesium s i g n i f i c a n t l y g r e a t e r i n t i s s u e s c o l l e c t e d from the 

rheopb.ilous s i t e s than i n t i s s u e s c o l l e c t e d from ombrophilous 

s i t e s P =s 0.05$ however the l e v e l s of magnesium i n the p l a n t 

t i s s u e s appear to v a r y c h i e f l y w i t h d i s t a n c e from the c o a s t , 

d e c r e a s i n g w i t h i n c r e a s i n g d i s t a n c e from the c o a s t , see 

f i g u r e 4. 

Calcium l e v e l s detected i n the t i s s u e s of Cladium marlscua 

were s i g n i f i c a n t l y g r e a t e r I n those t i s s u e s c o l l e c t e d from 

rheophi l o u s s i t e s than l e v e l s of cal c i u m detected i n t i s s u e s 

c o l l e c t e d from ombrophilous s i t e s P a 0.002. 

As i n the case of Schoenus n i g r i c a n s the l e v e l s of 

potassium d e t e c t e d i n t h e t i s s u e s of Cladium mariscus show no 

apparent t r e n d s . 

W h i l s t phosphate l e v e l s d e t e c t e d i n t i s s u e s c o l l e c t e d from 
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r h e o p h i l o u s s i t e s are a p p a r e n t l y g r e a t e r than l e v e l s of t h i s 

compound detected i n t i s s u e s c o l l e c t e d from ombrophilous s i t e s 

the d i f f e r e n c e was not s i g n i x l e a n t . 

Again l e v e l s of sodium de t e c t e d i n the p l a n t t i s s u e s tend 

to decrease with i n c r e a s i n g d i s t a n c e from the c o a s t , see 

f i g u r e 7o 

M o l i n i a c a e r u l e a 

As i n the case of the other two s p e c i e s the l e v e l s of 

magnesium detected i n the t i s s u e s of M o l i n i a c a e r u l e a tend to 

decrease w i t h i n c r e a s i n g : d i s t a n c e from the c o a s t , see f i g u r e 5« 

The l e v e l s of c a l c i u m d e t e c t e d i n the t i s s u e s of M o l i n i a 

c a e r u l e a c o l l e c t e d from ombrophilous mires were s i g n i f i c a n t l y 

l o v e r than l e v e l s of t h i s element de t e c t e d i n t i s s u e s c o l l e c t e d 

from rheophilous mires P = 0.01. 

Again, as i n the case of the other two s p e c i e s , the l e v e l s 

of potassium show no apparent t r e n d s . Kor do the l e v e l s of 

phosphate i n the t i s s u e s of M o l i n i a c a e r u l e a show any apparent 

t r e n d s . 

Again the l e v e l s of sodium detected i n the p l a n t t i s s u e s 

tend to decrease w i t h i n c r e a s i n g d i s t a n c e from the c o a s t , 

see f i g u r e 8. 

D i f f e r e n c e s i n N u t r i e n t Element L e v e l s Between S p e c i e s 

Some d i f f e r e n c e s i n the l e v e l s on each n u t r i e n t element 

pr e s e n t i n the t i s s u e s of each of the s p e c i e s s t u d i e d here 

have been detected i n r e s p e c t of each of the mire type groups. 

These d i f f e r e n c e s w i l l be d i s c u s s e d f o r the r h e o p h i l o u s , 

t r a n s i t i o n a l and ombrophilous mire types s e p a r a t e l y . 

Rheophilous Mires 

The l e v e l s of magnesium det e c t e d i n the t i s s u e s of Schoenus 

n i g r i c a n s were s i g n i f i c a n t l y g r e a t e r than those l e v e l s d e tected 
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i n the t i s s u e s of both Cladium mariscus and M o l i n i a c o e r u l e a , 

P a 0.01 i n the case of Cladium mariscus and P = 0.05 i n the 

case of M o l l n i a c a e r u i e a . The l e v e l s of magnesium pr e s e n t i n 

the t i s s u e s of M o l i n i a c a e r u i e a woro g r e a t e r than i n the 

t i s s u e s of Cladium mariscus but t h i s d i f f e r e n c e was not 

s i g n i f i c a n t . 

The l e v e l s of c a l c i u m d e t e c t e d i n the t i s s u e s of Schoenus 

n i g r i c a n s were g r e a t e r than the l e v e l s of t h i s element i n the 

t i s s u e s of both Cladium mariscua and M o l i n i a c a e r u i e a . t h i s 

d i f f e r e n c e was s i g n i f i c a n t P = 0.001 i n both c a s e s . Very 

s i m i l a r l e v e l s of calcium were d e t e c t e d i n the t i s s u e s of 

Cladium mariscus and M o l i n i a c a r e u l e a . 

The h i g h e s t l e v e l s of potassium were detected i n the 

t i s s u e s of M o l i n i a c a e r u i e a . these l e v e l s of potassium were 

s i g n i f i c a n t l y g r e a t e r than the l e v e l s of t h i s element de t e c t e d 

i n the t i s s u e s of the other two s p e c i e s , F t= 0.001 i n both c a s e s . 

At the same time the l e v e l s of potassium i n the t i s s u e s of 

Schoenus n i g r i c a n s were s i g n i f i c a n t l y g r e a t e r than the l e v e l s 

of t h i s element detected i n the t i s s u e s of Cladium m a r i s c u s , 

F = 0.01. 
The h i g h e s t l e v e l s of phosphate were detected i n the 

t i s s u e s of M o l i n i a c a r u l e a . The d i f f e r e n c e i n the l e v e l s of 

phosphate between M o l i n i a c a e r u i e a and Cladium mariscus was not 

s i g n i f i c a n t , however the d i f f e r e n c e i n phosphate l e v e l s between 

M o l i n i a c a e r u i e a and Schoenus n i g r i c a n s was s i g n i f i c a n t P a 0.001. 

Schoenus n i g r i c a n s d i s p l a y e d the lowest l e v e l s of phosphate. 

The g r e a t e s t l e v e l s of sodium were detected i n the 

t i s s u e s of Cladium n i a r i s c u 3 , w h i l s t the lowest l e v e l s were 

detected i n the t i s s u e s of M o l i n i a c a e r u i e a . 
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T r a n s i t i o n a l Miro 

Schoenus n i g r i c a n s d i s p l a y e d s i g n i f i c a n t l y g r e a t e r l e v e l s 

of magnesium than d i d Cladium mariacus, P = 0.05« 

The l e v e l s of calcium detected i n the t i o s u e s of Schoenus 

n i g r i c a n s were s i g n i f i c a n t l y g r e a t e r than the l e v e l s of c a l c i u m 

detected i n the t i s s u e s of Cladium rnariscua, P = 0,001. 

Schoenus n i g r i c a n s a l s o d i s p l a y e d s i g n i f i c a n t l y g r e a t e r 

l e v e l s of potassium than Cladium m a r i s c u s . F = 0.01. 

Very s i m i l a r l e v e l s of phosphate were detected i n the 

t i o s u e s of the two s p e c i e s . 

Although the g r e a t e s t l e v e l G of sodium were d e t e c t e d i n 

the t i s s u e s of Cladium ma r i s c u s . the d i f f e r e n c e between the 

two s p e c i e s was not s i g n i f i c a n t . 

Ombrophilous Mires 

The l e v e l s of magnesium pr e s e n t i n the t i s s u e s of Schoenus 

n i g r i c a n s were s i g n i f i c a n t l y g r e a t e r than the l e v e l s of t h i s 

element d e t e c t e d i n the t i s s u e s of the other two s p e c i e s s P = 0.001 

i n both c a s e s . At the same time the l o v o l s of magnesium i n 

the t i s s u e s of M o l i n i a c a e r u l e a were s i g n i f i c a n t l y g r e a t e r than 

those l e v e l s of t h i s element p r e s e n t i n the t i s s u e s of Cladium 

m a r i s c u s . P = 0.001. 

The l e v e l s of calcium d e t e c t e d i n the t i s s u e s of Schoenus 

n i g r i c a n s were s i g n i f i c a n t l y g r e a t e r than those l e v e l s of 

calcium d e t e c t e d i n the t i s s u e s of both Cladium mariacus and 

M o l i n i a c a e r u l e a . P = 0.001 i n both c a s e s . S i m i l a r amounts of 

c a l c i u m were detected i n the t i s s u e s of Cladium mariscua and 

M o l i n i a c a e r u l e a . 

The g r e a t e s t l e v e l s of potassium were de t e c t e d i n the 

t i s s u e s of M o l i n i a c a e r u l e a . t h i s d i f f e r e n c e was s i g n i f i c a n t l y 

g r e a t e r than the l e v e l s of t h i s element d e t e c t e d i n the t i s s u e s 
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of Schoenus n i g r i c a n s and Cladium marisous» P s 0,001 i n both 

c a s e s • Very s i m i l a r amounts of c a l c i u m were d e t e c t e d i n the 

t i s s u e s of Schoenus n i g r i c a n s and M o l i n i a c a e r u l o a . 

The l e v e l s of potassium d e t e c t e d i n the t i s s u e s of M o l i n i a 

c a e r u l e a were s i g n i f i c a n t l y g r e a t e r than the l e v e l s of 

potassium d e t e c t e d i n the t i s s u e s of both Schoenus n i g r i c a n s 

and Cladium marlsous, P a 0.001 i n both c a s e s . Schoenus 

n i g r i c a n s d i s p l a y e d g r e a t e r l e v e l s of potassium i n i t s l e a f 

t i s s u e s than d i d Cladium marisCUB, t h i s d i f f e r e n c e , however, 

was not s i g n i f i c a n t . 

Hie l e v e l s of phosphate present i n the t i s s u e s of M o l i n i a 

c a e r u l e a were s i g n i f i c a n t l y g r e a t e r than the l e v e l s of t h i s 

compound det e c t e d i n the t i s s u e s of each of the other two 

s p e c i e s , P » 0,001 i n both c a s e s . The l e v e l s of phosphate 

d e t e c t e d i n the t i s s u e s of Cladium mariscue were s i g n i f i c a n t l y 

g r e a t e r than the l e v e l s of t h i s compound det e c t e d i n the 

t i s s u e s of Schoenus n i g r i c a n s , P = 0.001. 

The l e v e l s of sodium d e t e c t e d i n the t i s s u e s of each of 

the t h r e e s p e c i e s were not s i g n i f i c a n t l y d i f f e r e n t between 

s p e c i e s . However, Cladium mariscus d i s p l a y e d the h i g h e s t 

l e v e l s of sodium, w h i l s t the lowest l e v e l s of t h l e element 

were d e t e c t e d i n the t i s s u e s of M o l i n i a c a e r u l e a . 

Dead to L i v e R a t i o s 

Work by R i e l e y (1971) has demonstrated t h a t i n mire 

v e g e t a t i o n c e r t a i n geochemicals are withdrawn from the dying 

l e a f t i p , w h i l s t other elements such as d i v a l e n t c a t i o n s and 

heavy metals are concentrated i n t o the dying l e a f t i p . I t was 

f e l t t h a t a n a l y s i s of the dead t i s s u e s might give a more 

s e n s i t i v e assessment of the i n t r a and i n t e r s i t e edaphic 

c o n d i t i o n s . The r e s u l t s of the a n a l y s e s of dead l e a f t i s s u e s 
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are presented i n t a b l e s 6,7 and 8, f o r the n u t r i e n t elements, 

t a b l e s 9, 10 and 11 show the r e s u l t s obtained f o r the l e v e l s 

of heavy metals d e t e c t e d i n both l i v i n g and dead t i s s u e s * 

The l e v e l s of each element p r e s e n t i n the dead t i s s u e s expressed 

as a percentage of the v a l u e of t h a t element d e t e c t e d i n the 

l i v i n g t i s s u e s are presented i n t a b l e s 12 to 17. 

Each of the elements I n v e s t i g a t e d f a l l i n t o one of three 

groupst those which tend to be withdrawn from the dying l e a f 

t i s s u e s j those which tend to be accumulated w i t h i n the dying 

l e a f t i s s u e s ; and those elements which tended to be detected 

i n s i m i l a r amounts i n both the dead and l i v i n g t i s s u e s . 

Magnesium, potassium, phosphate and sodium a l l tended to 

be withdrawn from the dying l e a f t i s s u e s . However the extent 

to which the lower l e v e l s of these elements detected i n the 

dead l e a f t i s s u e s was due to the a c t i v e withdrawal of these 

elements from the dying l e a f t i s s u e s by the p l a n t s , and the 

degree to which these lower l e v e l s could be a t t r i b u t e d to the 

l e a c h i n g out of these elements by r a i n water i s not known. 

Aluminium, l e a d and i r o n a l l tended to be exported i n t o the 

dying l e a f t i s s u e s . Calcium appears to f a l l between the above 

two groups. At s i t e s l o c a t e d on c a l c a r e o u s bedrock such as 

Lough Coolreash, Newton Rainey Moss, Cunswick Tarn e c t . , the 

ca l c i u m i o n s tended to be exported i n t o the dying l e a f t i s s u e s , 

w h i l s t a t other s i t e s , such as the ombrophilous s i t e s and the 

rheophilous s i t e s not s i t u a t e d on h i g h l y c a l c a r e o u s bedrock, 

the c a l c i u m ions tended to be withdrawn from the dying l e a f 

t i s s u e s . Zinc and manganese both f a l l i n t o the t h i r d group, 

showing no p a r t i c u l a r p r e f e r e n c e f o r e i t h e r l i v e or dead 

t i s s u e s . 

I t was thought t h a t the withdrawal of e s s e n t i a l n u t r i e n t 
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elements from the dying l e a f t i s s u e s would be c a r r i e d out by 

those p l a n t s growing i n s i t u a t i o n s which were r e l a t i v e l y poor 

i n these elements, t h a t i s the ombrophiious s i t e s . However, 

w h i l s t there does appear to be a s l i g h t tendency f o r elements 

such as potassium and phosphate to be withdrawn from the 

dying l e a f t i s s u e s more s t r o n g l y a t the ombrophiious s i t e s , 

the r e s u l t s presented here are by no means c o n c l u s i v e . 
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D i a c u a s i o n 

The assumption has been made t h a t a l l the geochemicais 

p r e s e n t I n the t i s s u e s of each of the p l a n t s p e c i e s i n v e s t i g a t e d 

must have been h e l d i n a v a i l a b l e form by each of the p l a n t s o i l 

systems. The l e v e l s of elements detected i n the t i s s u e s of 

the phytometers i n d i c a t e d i f f e r e n c e s i n the a v a i l a b i l i t y of 

c e r t a i n n u t r i e n t elements between each of the mire types 

i n v e s t i g a t e d during the course of t h i s study. S i g n i f i c a n t ! y 

g r e a t e r l e v e l s of cal c i u m and phosphate were d e t e c t e d i n the 

t i s s u e s of p l a n t s c o l l e c t e d from the rheophilous mires than i n 

p l a n t t i s s u e s c o l l e c t e d from the ombrophilous mire s . I t would 

appear from the r e s u l t s t h a t c a l c i u m and phosphate are 

a v a i l a b l e to the p l a n t s i n g r e a t e r amounts at the rheophilous 

mires than a t the ombrophilous mire s . A l t e r n a t i v e l y c o n d i t i o n s 

may be such a t the rheophilous mires t h a t the uptake of these 

elements i s enhanced to a g r e a t e r extent than i s the case a t 

the ombrophilous m i r e s . The l e v e l s of potassium detected i n 

the t i s s u e s of the phytometers were a l s o g r e a t e s t i n those 

t i s s u e s c o l l e c t e d from rheophilous mires, although not s i g n i f i c a n t l y 

so. 

The l e v e l s of magnesium and sodium present i n the t i s s u e s 

of the phytometers have been shown to v a r y w i t h d i s t a n c e from 

the c o a s t , sujgesting t h a t these elements are more a v a i l a b l e 

i n c o a s t a l mire complexes than a t i n l a n d m ires, i r r e s p e c t i v e 

of whether the mire complex i s considered to be rheophilous 

or ombrophilous. Gorham (1957) demonstrated t h a t 67$ of the 

magnesium i n r a i n water samples c o l l e c t e d from R o s s c a h i l l was 

d e r i v e d from sea spray, w h i l s t the major c a t i o n d e r i v e d from 



s e a spray 1B sodium, thus the v a r i a t i o n i n the l e v e l s of 

these two elements i n the p l a n t t i s s u e s w i t h d i s t a n c e from 

the c o a s t p o i n t s to sea spray as being the major source of 

these elements i n c o a s t a l r e g i o n s . 

The d i f f e r e n c e s i n l e v e l s of elements detected between 

s p e c i e s i l l u s t r a t e s the f a c t t h a t oach s p e c i e s has i t s own 

p e c u l i a r n u t r i e n t requirements. The comparison of n u t r i e n t 

l e v e l s between s p e c i e s i s complicated by the f a c t t h a t the 

l e a v e s of the three s p e c i e s i n v e s t i g a t e d here are morphologicaly 

d i f f e r e n t . The f a c t t h a t Cladium mariscus on the whole tends 

to be a more f r u g a l p l a n t than e i t h e r of the other two s p e c i e s 

may be ex p l a i n e d by the f a c t t h a t the l e a f t i s s u e s of Cladium 

mariscus c o n t a i n l a r g e r p r o p o r t i o n s of mechanical s t r e n g t h e n i n g 

t i s s u e s which are p h y s i o l o g i c a l y i n a c t i v e . 

Schoenus n i g r i c a n s d i s p l a y e d the g r e a t e s t amount of 

s i g n i f i c a n t v a r i a t i o n of n u t r i e n t elements between each of the 

mire types i n v e s t i g a t e d , and i 3 t h e r e f o r e considered to be the 

most s e n s i t i v e phytometer of the three used i n t h i s study. 

T h i s apparent s e n s i t i v i t y to the a v a i l a b i l i t y of n u t r i e n t 

elements may be important to the ecology of t h i s s p e c i e s , i n 

t h a t i t may be l e s s able to take up s u f f i c i e n t n u t r i e n t 

elements i n n u t r i e n t poor environments. 

The l e v e l s of n u t r i e n t elements detected i n the dead 

l e a f t i s s u e s of each phytometer has a l r e a d y t e n t a t i v e l y been 

shown to demonstrate the f a c t t h a t potassium and phosphate 

tend to be withdrawn more s t r o n g l y from the dying l e a f t i s s u e s 

a t the ombrophiious s i t e s than a t the rheophilous s i t e s . I t 

would appear from the r e s u l t s t h a t the p l a n t s growing i n 

ombrophiious s i t u a t i o n s n e c e s s a r i l y u t i l i s e , to as great a 

degree as p o s s i b l e , the mi n e r a l r e s e r v e s a l r e a d y p r e s e n t i n 
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t h e i r l e a f t i s s u e s , thus minimising- the l o s s of e s s e n t i a l 

n u t r i e n t s to the l i t t e r l a y e r . The f a c t t h a t , i n g e n e r a l , the 

l e v e l s of n u t r i e n t s d e t e c t e d i n the t i s s u e s of p l a n t s c o l l e c t e d 

from the ombrophilous mires were lower than the l e v e l s of 

n u t r i e n t elements detected i n the t i s s u e s of p l a n t s c o l l e c t e d 

from rheophilouo mires, s e r v e s to i l l u s t r a t e the f a c t t h a t 

the p l a n t s growing on the ombrophilous mires may be s a i d to 

growing under c o n d i t i o n s where n u t r i e n t s are l e s s a v a i l a b l e 

to the p l a n t s o i l system as, p r e v i o u s l y d e f i n e d . 

The accumulation of c e r t a i n t o x i c heavy metals i n t o the 

dying l e a f t i s s u e s by each of the s p e c i e s i n v e s t i g a t e d here, 

I n d i c a t e s the f a c t t h a t the p l a n t s are able to invoke some 

method by which they are e f f e c t i v e l y able to use the dying 

l e a f t i s s u e s as a 'dumping ground 1 f o r unwanted t o x i c elements. 

The i n a b i l i t y of the p l a n t s to 'dispose' of t o x i c elements 

such as z i n c i n t h i s way poses an i n t e r e s t i n g problem. 

I t would appear t h a t the p r o c e s s of dying- i n these p l a n t s 

r e s u l t s i n the two way movement of m a t e r i a l s w i t h i n the l e a f 

t i s s u e s : the downward withdrawal of e s s e n t i a l n u t r i e n t s j 

together w i t h the upward e x p o r t a t i o n of t o x i c heavy metals. 

The v e g e t a t i o n a n a l y s i s f a i l e d to separate the mire 

complexes i n t o t h e i r a p p r o p riate groups on the c r i t e r i o n of 

t h e i r p h y t o s o c i o l o g i c a l make up. Only the ombrophilous mire 

i n Connemara and Newton Kainey Moss, the t r a n s i t i o n a l s i t e , 

were e f f e c t i v e l y c l u s t e r e d , by the presence of Eriophorum 

a n g u s t i f o l i u m a t those s i t e s . The other ombrophilous s i t e s of 

western I r e l a n d f e l l i n t o the same c l u s t e r s as the lowland 

rheophilous s i t e s . Thus i n d i c a t i n g the f l o r i s t i c s i m i l a r i t i e s 

between the western I r i s h ombrophilous mires and the lowland 

rheophilous m i r e s . No r e l a t i o n s h i p s may be d e t e c t e d between 
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the f i n a l c l u s t e r groups obtained from the A s s o c i a t i o n A n a l y s i s 

and the r e s u l t s of the chemical a n a l y s i s . 

.River Caher V a l l e y 

The R i v e r Caher V a l l e y v e g e t a t i o n p r e s e n t s a s p e c i a l 

case f o r c o n s i d e r a t i o n . At t h i s s i t e Schoenus n i g r i c a n s and 

M o l i n i a c a e r u l e a were observed growing on s t e e p l y s l o p i n g 

h i g h l y c a l c a r e o u s morains. I t has a l r e a d y been s t a t e d t h a t 

these s p e c i e s are normally p l a n t s of lowland rheophilous mires 

and f l u s h e d environments, James (1962) observed t h a t M o l i n i a 

c a e r u l e a would only grow on f r e e d r a i n i n g c a l c a r e o u s s o i l s i f 

l a r g e q u a n t i t i e s c f a v a i l a b l e phosphate were pre s e n t . 

Chemical a n a l y s i s of the l e a f t i s s u e s of both s p e c i e s r e v e a l e d 

high l e v e l s of calcium i n both the dead and l i v e t i s s u e s , i n 

the case of M o l i n i a c a e r u l e a the l e v e l s of calcium p r e s e n t i n 

the dead t i s s u e s exceeded those l e v e l s of calcium i n the l i v e 

tissues« The l e v e l s of phosphate de t e c t e d i n the t i s s u e s of 

M o l i n i a c a e r u i e a a t t h i s s i t e were g r e a t e r than any l e v e l s of 

phosphate de t e c t e d i n the t i s s u e s of t h i s p l a n t from each of 

the other s i t e s from which i t was c o l l e c t e d , w i t h the e x c e p t i o n 

Lough Coolreash. The phosphate l e v e l s d etected i n the t i s s u e s 

of Schoenus n i g r i c a n s c o l l e c t e d from both the s i t e s i n the 

R i v e r Caher V a l l e y were lower than phosphate l e v e l s d e t e c t e d 

i n the t i s s u e s of t h i s p l a n t c o l l e c t e d from lowland rheophilous 

m i r e s . C o n s i d e r a b l y g r e a t e r l e v e l s of phosphate were d e t e c t e d 

i n the t i s s u e s of M o l i n i a c a e r u l e a . 7»08 rag/g, than were 

de t e c t e d i n the t i s s u e s of Scheonus n i g r i c a n s , 1.01 aiid 1.^3 
mg/s» I * would appear from the r e s u l t s of the chemical 

a n a l y s i s t h at d e s p i t e the c a l c a r e o u s nature of the s o i l and 

the h i g h l e v e l s of c a l c i u m present i n the t i s s u e s of M o l i n i a 
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c a e r u i e a comparatively lax'ge q u a n t i t i e s of phosphate are 

a v a i l a b l e to t h i s p l a n t through the p l a n t - s o i l system of 

M o l i n i a c a e r u i e a . 

At such a s i t e as the r i v e r Caher V a l l e y , with a f r e e 

d r a i n i n g c a l c a r e o u s s o i l , these two s p e c i e s may s u f f e r from 

e x c e s s i v e water l o s s . However they are both s p e c i e s of 

f l u s h e d environments and adapted to withstand the f l u c t u a t i o n s 

of water t a b l e s . Under c o n d i t i o n s of water s t r e s s M o l i n i a 

c a e r u i e a r o l l s up i t ' s t h i n l e a v e s i n order to reduce water 

l o s s , w h i l t s the rounded l e a v e s of Schoenus n i g r i c a n s a r e 

w e l l adapted to reduce water l o s s . S p a r l i n g (196?) r e p o r t s 

t h a t d a i l y e v a p o - t r a n s p i r a t i o n r a t e s of swards dominated by 

Schoenus n i g r i c a n s was c o n s i d e r a b l y l e s s than t h a t of sw.- rds 

dominated by C a l l u n a v u l g a r ! a , E r i c a t e t r a l i x , Rhynchoapora 

a l b a or Sphagnum s p e c i e s . H i s experiments i n d i c a t e d that 

Schoenus n i g r i c a n s i s able to minimise water l o s s by stomatal 

c o n t r o l . The a b i l i t y of these two s p e c i e s to c o n t r o l water 

l o s s , together with the ap p a r e n t l y adequate s u p p l i e s of 

phosphate to M o l i n i a c a e r u i e a e x p l a i n s to some extent the 

presence of these s p e c i e s a t t h i s h i g h l y c a l c a r e o u s , f r e e 

d r a i n i n g s i t e . 
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APPENDIX 

i 



P l o r l s t i c descriptions of 
Lowland Rheophilous Mires 

each s i t e v i s i t e d 

youlden Common Site 1 

1 2 Schoenus nigricans 
1 2 Juncus articulosus 
1 2 P o t e n t i l l a erecta 
1 1 Phragmites communis 
1 1 V i c c i a crassa 
+ 1 Circium palustre 

1 
• 

Centaurea nigra 
+ ' 2 Rannunculus a c r i s 

+ 1 Galium aaxati i e 
1 2 Hieracium Spp« 
- 1 B r i z a media 
1 2 Circium dissectum 
2 2 Molinia caerulea 
T 1 Deschampsia cespitosa 

+ 2 Ruims fruticosus 
1 Eupactorium cannabinum 

+ 1 Antnoxanthum odoratum 
1 H i p p u r i 3 v u l g a r i s 

+ 2 Cladium raariscus 
+ 1 Clrcium arvensis 
+ 1 Stachys s y l v a t i c a 
+ 1 Lathyrus pratensis 
+ 1 Festuca ovina 
S i t e 2 

5 5 Cladium raariscus 
2 1 Phragraites communis 
+ 1 Eupactorum cannabinum 



+ 1 P o t e n t i l l a erecta 
+ 1 Rubus fruticosus 
L i t t i e i''en 

3 3 Ciadiutn mariscus 
2 3 Molinia caerulea 
1 1 Phragmites communis 
1 2 Schoenus nigricans 
2 1 Valeriana o f f i c i n a l i s 
+ 1 P o t e n t i l l a erecta 
+ 2 Circium dissectum 
+ 1 Circium palustre 
+ 1 V i c c i a crassa 
+ 1 Juncus articulosus 
+ 1 Juncus subnodulosus 
+ 1 Eupactorum cannabidium 
+ 1 Epiloblura parviflorum 

2 Crataegus raonogyna 
+ 2 Hieraciura spp 9 

Redgrave Een 

3 3 Cladium maris cus 
2 3 Molinia caerulea 
2 1 Phragmites communis 
1 2 Schoenue nigricans 
1 1 P o t e n t i l l a erecta 
+ 1 Galium palustre 
1 1 Eupactorum cannabinum 
1 1 Centatirea nemoralis 
+ 2 Hieraclum spp. 
+ 1 V i c c i a crassa 
+ 1 Galium ulignosum 
2 2 Juncus subnodulosus 



1 1 Juncuo art i c u l o s u s 
1 1 Contaurea nigra 
+ 1 Kieracium lingulatum 

1 Crataegus monogyna 
+ 1 Pirapinella major 

1 Arrhenatherurn elatus 
+ 2 Holcus lanatus 
+ 1 Agrostis s t o l o n i f e r a 
+ 1 Agrostis canina 
Wicken Fen S i t e 1 

3 3 Cladium mariscus 
2 2 Phragmitss communis 

3 3 Hhamrius frangula 
+ 1 Carex paniculata 

1 U r t i c a dioca 
+ 2 Rubua fruticoaus 
+ 1 Khamnus cathartlcus 
+ 1 Juncus articuiosus 
S i t e 2 

h 3 Cladium tnariscus 
2 2 Phragmitoo communis 
+ 1 Juncus ar t i c u l o s u s 
+ 2 Circium palustre 
+ 1 Galium album 
+ 1 Symphytum tuberosum 
1 1 Pastinacea s a t i v a 
1 1 Lysimachia vulgaris 
+ 1 Calystegia sepium 
- Hieraciuai spp. 
+ 1 Stachys p a l u s t r i a 



+ 1 Pirunella v u l g a r i s 
2 2 Agrostis s t o l o n i f e r a 

1 Eupactorum cannabidium 

+ 1 IDpilobium sgp 
+ 1 Rhinanthuo minor 

1 Physospermum cornubiense 

+ 1 Thalictrum minus 
+ 1 Epilobium parviflorum 

Lough Coolreash 
5 5 Cladium mariscus 
+ Juncus subnodulosus 
HavfoS Water 

5 Cladium marl3cus 
2 2 Scirpus tabernaemontani 
2 1 Fhragmitos communis 

1 1 Senecio aquatia 
1 1 Myostis arvensis 
1 1 Epilobium roseum 
+ 1 Epilobium parviflorum 
1 1 Eupactorium c&xmabinum 
1 Mentha aquatica 
+ 1 Rumex obtusiflorus 

1 Nuphar lute a 
1 1 Carex pseudocyperus 
+ 1 Circium palustre 

1 Solanuui dulcamara 

+ 1 Galium palustre 
+ 1 Galium album 
+ 1 S c u t e l l a r i a g a l e r i c u l a t a 
+ 1 Hydrocotyle v u l g a r i s 
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Upland RheophilouB Mires 
Cimswiclc Tarn 
1 2 Caros a q u a t i i i s 
1 2 Carex e l a t a 
2 2 Carox panicoa 
2 2 Carox echinata 

+ 1 Carex pseudocyperus 
1 1 Phragmites communis 
3 5 Cladium mariscus 
1 1 Hippuris vulgaris 
1 1 Menthe aquatica 
2 2 Nymphaoa alba 
+ 1 Nuphar lute a 
1 1 P e d i c u l a r i s p a l u s t r i s 
+ 1 P o t o n t i l l a anserina 
+ 1 V i c c i a crassa 
1 1 P o t e n t i l l a ereeta 
•f 1 Lychnis f l o s - c u c l i 
+ 1 Prunella vulgaris 
+ 1 Galium palustre 
+ 1 Centaurea nigra 
+ 1 Rannunculis a c r i s 
•f 1 Hleracium spp. 
1 1 Triglochin p a l u s t r i s 
1 1 Crepis paludosa 
+ 1 Hydrocotyle vulgaris 
+ 1 Valeriana o f f i c i n a l i s 
+ 1 Agrostis tenuis 
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Lowland T r a n s i t i o n a l Rire 
Newton Rainey Moss Site 1 

1 i Schoenus nigricans 
1 1 Carex panicea 
+ Calthe palustre 
2 3 Carex lasiocarpa 
+ Valeriana o f f i c i n a l i s 
2 3 Carex r o 3 t r a t a 
1 1 Menyanthes t r i f o l i a t a 
1 2 P o t e n t i l l a p a l u s t r i s 
+ 1 Cardamine pratensis 
+ 1 Equlcetum f l u v i a t i l e 
+ 1 Suecisea p r a t e n 3 i s 
2 3 Carex diandra 
+ Carex liir.osa 
+ 1 Galium uliginosum 
+ 1 Lychis f l o s - c u c u l l 
1 1 Erlopiiorum angustifolium 
+ V i o l a p a l u s t r i s 
- F i l i p e n d u l a ulmeria 
+ Carox nigra 
+ Galium palustre 
Site 2 

2 3 S a l i x atrimerea 
+ S a l i x pentandra 
2 3 Betuls pubescons 
+ 1 Rubus fruticosua 
+ 1 Rosa canina 
+ F i l i p e n d u l a ulme 
3 3 Cladiura marisetts 



1 1 Uquisetum f l u v l a t i l e 
+ 1 Geranium palustre 
* Calthe paluatre 
+ 1 Valeriana o f f i c i n a l i s 
+ 1 Mentha aquatica 
-s- 1 Myostis scorpioides 
+ 1 P o t e n t i l l a palustre 
+ Carex r o s t r a t a 
- Geum r i v a l e 
- Geranium robertium 
•r 1 Dryopteris f i l i x - m a s 

1 Rannunculus a c r i s 
+ 1 Rannunculus repens 
+ Poa pratens 
+ Menyanth.es t r i f o l i a t a 
+ 2 Eriophoruin anguotifolium 
1 1 Marchantia payn 
Ombrophilous Mires 
Lough. Cloonagat S i t e 1 

3 3 Schoenus nigricans 
2 3 Sriophorum vaginatum 
2 3 Molinia caerulea 
1 1 E r i c a t e t r a l i x 
1 1 Calluna v u l g a r i s 
1 1 P o t e n t i l l a erecta 
1 3 Sphagnum magellicum 
3 3 Campylopus atrovirens 
+ 1 Narthecium ossifragnum 
- Cladonia u n c i a l i s 
+ 1 Drosera r o t u n d i f o l i a 

http://Menyanth.es


+ Odontoschisma sphagni 
1 2 Sphagnum rubellum 
+ i Polygaia s e r p y l l i f o l i a 
— Rhyncospora alba 
S i t e 2 

3 3 Cladiuni mariscus 
1 3 Eriocaulon sepangulare 
+ Potamogeton polygonif'olius 
+ Myriophyllum v e r t i c i l l a t u m 
Lough i n Connemara 
2 3 Cladium raariscue 
2 3 Nuphar l u t c a 
1 1 Phragmite3 communis 
1 2 Ericaulon septangulare 
+ Menyanthes t r i r o l i a t a 
+ U t r i c u l a r i a minor 
0mbrophJLl_ou3 Miro i n Connomara 
J 3 Scnoenuo nigricans 
1 3 E r i c a t e t r a l i x 
* Cladonia impexa 
1 2 Cladonia z y l i t i o u 
1 1 Campylopus atrovirens 
1 3 Calluna v u l g a r i s 
+ 1 Drosera r o t u n d i f o l i a 
+ 1 Drosera anglica 
1 1 Eriophorum vaginaturn 
2 2 Molinia caeruloa 
+ P o t e n t i l l a erecta 
+ Sphagnum recurvum 

Polygaia s e r p i l i f o l i a 



1 1 Narthecium ossifragnum 
•}• P e d i c u l a r i s s y l v a t i c a 
T Campy 1 opus frag-lla 
1 2 Rhacomitrium lanuginosum 
+ Eriophorum angustifolium 
1 1 Sphagnum magellicum 
+ Menyanthes t r i f o l i a t a 
+ Myrica gale 
1 3 Rhynchospora alba 
+ Pleurozia purpurea 
- U t r i c u l a r i a minor 
+ Hypnum cuppresslforme 
+• Sphagnum plumulosum 
+ Cladlnia u n c i a l i s 
+ Odontoschisma sphagni 
+ Phragmites communis 
- Sphagnum fuscum 
Miner o trophi.c__.Site a 
River Caher Valley S i t e 1 

1 4 

1 Carex p u l i c a r i s 
3 3 S e s l e r i a caerulea 
1 2 Schoenus nigricans 
2 1 Carex f l a c c a 
2 3 Dryas octopctala 
1 1 Campanula r o t u n d i f o l i a 
1 1 Gentiana verna 
+ 1 Orchis mascula 
1 1 Geranium sanguineus 
1 1 Succisa pratensis 
1 1 Featuca rubra 

http://trophi.c__.Site


1 2 Hypmina cuppressiforme 
+ 1 Plantago lan.ceo.lata 
•f V i o l a r i v i r i a n a 

2 Armeria maritiraa 
Lotus corniculatus 

+ 1 Hypericum pulchrum 
+ 1 Cares caryophyllea 
+ 1 P o t e n t i l l a anglica 
1 1 Thymus drucei 
•f Campanula rotundifo 
S i t e 2 

k h Schoenus nigricans 
2 2 Molinia caeruloa 
1 1 S e s l e r i a caerulea 
1 1 Thymus drucei 
1 1 Geranium sanguineuin 
+ Rubia peregrina 
1 1 Rosa apinosissiraa 
1 2 Fissidens c r i s t a t u s 
+ 2 R i c c a r d i a pinguis 

http://lan.ceo.lata
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