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ABSTRACT 

The e c o l o g i c a l  h i s t o r y  o f  Wood's Pond and t h e  

su r round ing  f o r e s t s  were i n v e s t i g a t e d  th rough  a n a l y s e s  of 

p o l l e n  and chironomid m i c r o f o s s i l s ,  w i t h i n  an 8.0 m e t r e  

c o r e  o f  l a k e  sediments .  

The d a t a  sugges t  t h a t  Wood's Pond, o r i g i n a l l y  an 

o l i g o t r o p h i c  l a k e ,  l i e s  i n  a b a s i n  formed d u r i n g  t h e  last  

g l a c i a t i o n .  The l a k e ' s  b a s i n  g r a d u a l l y  f i l l e d  w i t h  

sed iments  and a sphagnum bog began t o  encroach  upon t h e  

l a k e .  Wood's Fend appea r s  t o  have g r a d u a l l y  evolved from 

an  i n i t i a l  o l i g o t r o p h i c  s t a t e  towards t h e  p r e s e n t  d y s t r o p h i c  

system. The chironomid a n a l y s e s  s u g g e s t  a p r o g r e s s i v e l y  

decreased  oxygen s u p p l y  t o  t h e  ben thos ,  a c c e l e r a t i n g  a t  

about  t h e  t ime  of s e t t l e m e n t .  

The p o l l e n  a n a l y s e s  r e f l e c t  changes i n  s u r r o u n d i n g  

v e g e t a t i o n  p robab ly  a t t r i b u t a b l e  t o  a  p r o g r e s s i v e  c l i m a t i c  

i f iprovenent  f o l l o w i n g  g l a c i a t i o n .  With t h e  pas sage  o f  the 

hardwood maximum, a  d e t e r i o r a t i o n  i n  s o i l  and/or c l i m a t e  

may account  f o r  t h e  r e t u r n  of t h e  b o r e a l  e lements  i n  t h e  

f o r e s t s  of  t h e  Chignecto  reg ion .  Many of t h e  most r e c e n t  

changes a r e  pro3p.bly a t t r i b u t a b l e  t o  man. 
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INTRODUCTION 

Paleolirnnol~~y is a relatively new, but rapidly expand- 

ing science. Two international symposia have been held 

(Frey, 1969; Rozycki, 1978) and there alone over one hundred 

relevant papers were presented. Diatoms, rhizopods, cladocera, 

chironoraids, plar-'t macrofossils, and various chemical proper- 

ties have been studied in relation to paleolimnology. To 

correlate changes within lake ecosystems to changes in the 

regional vegetation, pollen analysis has also been routinely 

applied in these investigations. 

Most research, of this nature, has been directed to the 

study of the oligotrophic to eutrophic sequence. Consequently, 

I the developmental history of such lakes has been well documen- 

ted. Dystrophic lakes (Huttunen et al. 1978; Rozycki, 1978) 

have been studied TO a much smaller extent. Research conducted 
l ~ at Wood's Pond. the subject of this thesis, was intended to 
l 

proiride a more complete understanding of dystrophic lakes 

and their historical development,particularly with respect to 

changes in the chironomid community. As a related effort the 

history of the surrounding forests in the New Brunswick- 

Nova Scotia border region was investigated by means of pollen 

analysis. 



Chironomid larvae form an important component of the 

macro-invertebrate comunities of lakes. Passing through 

four instars, their discarded head capsules, composed of 

decay resistant chitin, are incorporated into the lake's 

sediments. The winged adults emerge, and following mating 

the females deposit their eggs back into the water. 

Chironomids have commonly been employed as indicators 

of eutrophic, mesotrophic, and oligotrophic environments. 

Stahl (1969). however, pointed out that these insects are 

better indicators of oxygen availability than trophic 

status. Tanytarsuis and Heterotrissocladius are the normal 

dominants of highly oxygenated, oligotrophic lakes while 

Chironomus occupies poorly oxygenated waters. The survival 

of Chironomus in oxygen-poor waters appears to be related 

to high internal henoglobin concentrations (Schmidt-Nielsen, 

1979). Sergentia. and Stictochironomus are most abundant 

where intermediate conditions prevail. Other genera may be 

associated with epiphyte communities or occupy other niches 

within the lake ecosystem. Relatively few studies have 

considered the chironomid fauna of dystrophic lakes. ~ l -  

though Stahl (1969) suggests that Chironomus tenuistylus is 

typical, Cnirono-nus attenuatus - is the present dominant 
(Ramcharan and Paterson, 1978) in Wood's Pond. 



Where chironomids have been employed a s  i n d i c a t o r s  o f  

p a s t  e c o l o g i c a l  c o n d i t i o n s  ( C l a i r  and P a t e r s o n ,  1976; Czeczuga 

e t  a l ,  1979; S t a h l ,  1959) .  most i n v e ' s t i g a t o r s  have r ecove red  

o n l y  low numbers o f  head c a p s u l e s  from t h e  sediments .  Small 

sample s i z e s  d e t r a c t  from t h e  v a l u e  o f  t h e s e  i n v e s t i g a t i o n s ,  

b u t  t i ~ e  does  n o t  normal ly  pe rmi t  a more thorough i n v e s t i g -  

a t i o n .  

One f u r t b e r  'croblem p lagues  chironomid a n a l y s e s ,  t h e  

r e d i s t r i b u t i o r .  of m i c r o f o s s i l s  d u r i n g  sed imenta t ion .  C u r r e n t s  

i n  t h e  epi l i rnnion of l a k e s  a r e  r e s p o n s i b l e  f o r  t h e  t r a n s p o r t  

of sediment  from the  l i t t o r a l  zone ( P o t z g e r ,  1956) towards 

t h e  deepe r  c e n t r a l  p o r t i o n  of t h e  l ake .  How t h i s  a f f e c t s  t h e  

d i s t r i b u t i o n  of s u b - f o s s i l  chironomids i s  a m a t t e r  o f  concern.  

It has  g e n e r a l l y  been accep ted  t h a t  a t  l e a s t  some l i t t o r a l  

chironomids w i l l  be  r e d e p o s i t e d  i n  t h i s  manner. 

The poor  d e f i n i t i o n  of t h e  lake-sediment  i n t e r f a c e  i n  

predominant ly  o r g a n i c  l a k e  d e p o s i t s  poses  a problem rega rd -  

l e s s  o f  t h e  p a l e o l i m n o l o g i c a l  t echn ique  employed. In  s h a l l o w  

l a k e s  t h i s  produces  sampling d i f f i c u l t i e s ,  b u t  may a l s o  p e r m i t  

n a t u r a l  d i s t u r b a n c e  o f  t h e  sediments  d u r i n g  p e r i o d s  o f  mixing. 

A r e c e n t  r e f inemen t  ( M e r i l a i n e n ,  1978) may reduce  d i s t u r b a n c e  

when sampling such a d e p o s i t ,  b u t  n a t u r a l  d i s t u r b a n c e  o f  t h e  

sed iments  is s t i l l  a problem. D e s p i t e  t h e s e  problems 



chirono-nici a n a l y s i s  remains  an  impor t an t  p a l e o l i m n o l o g i c a l  

t o o l .  

P o l l e n  g r a i n s  of seed  p l a n t s ,  as t h e  s p o r e s  o f  

p t e r i d o p h y t e s ,  may g e n e r a l l y  be  i d e n t i f i e d  as f a r  as genus. 

Each g r a i n  is enc losed  i n  a s p o r o p o l l e n i n  c o a t ,  t h e  e x i n e  o r  

exospore ,  which l i k e  c h i t i n o u s  m a t e r i a l  i s  p a r t i c u l a r l y  

r e s i s t a n t  t o  decay. Consequent ly ,  p o l l e n  and  s p o r e s ,  which 

a r e  similar i n  s t r u c t u r e ,  p r o v i d e  impor t an t  p a l e o b o t a n i c a l  

c l u e s .  

P o l l e n  a n a l y t i c a l  p rocedures  have been wide ly  employed 

and s t a n d a r d  methods e x i s t  f o r  t h e  t r e a t m e n t  of  p o l l e n  p r i o r  

t o  a n a l y s i s .  F a e g r i  and I v e r s e n  (1964) p r o v i d e  a thorough 

d i s c u s s i o n  of p a l y n o l o g i c a l  t echnique .  

Two major problems e x i s t  wi th  t h e  a n a l y s i s  o f  p o l l e n  

m i c r o f o s s i l s .  I t  is imposs ib l e  t o  d e f i n e  bounda r i e s  f o r  t h e  

s o u r c e  a r e a  of t h e  d e p o s i t e d  p o l l e n .  P o l l e n  i s  p robab ly  

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

may have been t r a n s p o r t e d  over  g r e a t  d i s t a n c e s  p r i o r  t o  

d e p o s i t i o n .  I n t e r p r e t a t i o n  of d a t a  i s  f u r t h e r  compl ica ted  

by t h e  f a c t  t h a t  p o l l e n  p roduc t ion  d i f f e r s  g r e a t l y  f o r  d i f f e r -  

e n t  genera .  B e t u l a ,  P i n u s ,  Alnus,  T s u ~ a  and 9uercus  t e n d  t o  

be  over - represen ted  ( F a e g r i  and I v e r s e n ,  1964) i n  t h e  p o l l e n  

r a i n ,  whi le  A b i e s ,  %, and a l l  i n s e c t - p o l l i n a t e d  p l a n t s  a r e  



under-represented. The R-values calculated by Livingstone 

(1968) and the correlation of fossil pollen spectra with 

modern assemblages (Ogden, 1977) are attempts to overcome 

this problem. 

The forests of the Maritime Provinces have been the 

subject of several palynological investigations. Mott and 

Prest (1967) investigated interstadial organic deposits in 

Cape Breton. Deevey (1951) and Livingstone and Livingstone 

(1958) provided two of the earliest post-glacial records for 

this region. Kolt's (1975) pollen diagrams for south-western 

New Brunswick provide further insight into the post-glacial 

forest history. The most thorough investigation to date is 

that completed by Livingstone (1968). His paper includes 

diagrams for cores derived from seven Nova Scotian localities. 

One of these is Folly Bog in the Cobequid Mountains, only 80 

kilometres south-east of the Wood's Pond location. Vontso 

(1961) prepared a pollen diagram for the Sunken Island Bog 

which lies in the Tantramar Marshes near the New Brunswick- 

Nova Scotia bordsr. Unfortunately, raised bog deposits 

seldom include a full, post-glacial record, and her diagram 

is no exception. 

Research by Ramsay (1963) investigated the composition 



of a f o s s i l  f o r e s t  exposed benea th  t h e  t i d a l  d e p o s i t s  of  

t h e  Cunberland Basin n e a r  F o r t  Lawrence i n  t h e  same r eg ion .  

The s tumps,  d a t e d  t o  3500 B.P. (Lyon and H a r r i s o n ,  1960) were 

found t o  be t h e  remnants o f  a hemlock dominated f o r e s t .  Th i s  

f o r e s t  i nc luded  an u n d e r s t o r y  o f  b i r c h ,  wh i t e  c e d a r ,  and 

balsam fir. Th i s  s i t e  l i e s  o n l y  7 k i l o m e t r e s  sou th -eas t  of  

Wood's Pond. 



THE STUDY AREA -- 

D y s t r o ~ h i c  l a k e s ,  f r e q u e n t l y  surrounded by Sphagnum 

dominated p e a t l a n t s ,  a r e  a c i d ,  brown-water sys tems wi th  

h igh  humic a c i d  c o n c e n t r a t i o n s .  Wood's Pond i s  such a 

l a k e ,  l y i n g  a3o.u: 25 met re s  above s e a  l e v e l  on t h e  o u t s k i r t s  

of  S a c k v i l l e ,  Hew Brunswick ( F i g .  1). The pond, b a r e l y  

exceeding 200 me t r e s  i n  l e n g t h ,  h a s  no  d i s c r e t e  i n f low,  b u t  

d e r i v e s  i t s  wa te r s  by seepage through t h e  p e a t  from a small, 

f i f t y  h e c t a r e  bas in .  Outflow i s  by a sha l low,  s lowly-  

moving s t ream.  

The pond h a s  a maximum depth  of two m e t r e s ,  y e t  t h e  

wate r  remains s t r a t i f i e d  throughout  most of  t h e  summer 

months. Oxygen c o n c e n t r a t i o n s  a t  t h e  maximum depth  f r e q u e n t -  

l y  d e c l i n e  t o  l e s s  t han  10% of s a t u r a t i o n  throughout  bo th  

summer and win te r .  The Secch i  d i s k  d i s a p p e a r s  a t  approximate- 

l y  0.6 met res .  The wate r  m a i n t a i n s  a pH of 4.1 t o  4.7 

 a am char an and P a t e r s o n ,  1978). 

About Q0% of t h e  l a k e  s u p p o r t s  e x t e n s i v e  growths of 

Nuphar v a r i e g a t u n .  S c i r p u s  s u b t e r m i n a l i s  is a n o t h e r  common 

a q u a t i c  macrophyte. Chamaedaphne c a l y c u l a t a  dominates t h e  

s h o r e l i n e  i n  a s s o c i a t i o n  wi th  Calla p a l u s t r i s ,  Sphamum 

recurvum, and Sphagnum mapellanicum. 



Figure 1. Location of Wood's Pond near the 

New Brunswick-Nova Scotia border 





Figure  2. P e a t l a n d  communities su r round ing  Wood's Fond. 

Community 1,  open bog dominated by. Sphagnum 

rubel lum,  Sphamum fuscum, and Er icaceae .  

Coa tun i ty  2, b l a c k  s p r u c e  ( P i c e a  mariana)  bog 

f o r e s t .  Commnity 3 ,  mixed conifer-hardwood 

svarri~) f o r e s t .  



community 1 I I I 

community 2 0 100 200 m. 
conimunity 3 



F i g u r e  3. P r o f i l e  o f  Wood's Pond p e a t  basin' 





The v e g e t a t i o n  o f  t h e  su r round ing  p e a t l a n d s  i n c l u d e s  

t h r e e  communities (F ig .  2 ) .  The l a k e  i s  sur rounded  b y  a 

bog coipmunity w i t h  Sphapnum rube l lum,  2. fuscum, and v a r i o u s  

e r i caceous  shrubs .  S t u n t e d  b l a c k  s p r u c e  o c c u r  t h r o u g h o u t ,  

bu t  few exceed one met re  i n  h e i g h t .  S a r r a c e n i a  pu rpu rea ,  

t h e  p i t c h e r  p l a n t ,  i s  a l s o  c h a r a c t e r i s t i c  o f  t h i s  p e a t l a n d  

Landward, t h e  bog g rades  i n t o  a bog f o r e s t ,  formed by 

a  dense ,  closed-crowned s t a n d  of b l a c k  s p r u c e  ( P i c e a  mar i ana ) .  

Er icaceous  sh rubs  form an impor t an t  component o f  t h i s  commun- 

i t y ,  wh i l e  Sphagum nemoreum, Pleurozium s c h r e b e r i ,  and 

Bazzania t r i l o b a t a  a r e  impor t an t  b ryophytes  o f  t h e  f o r e s t  

f l o o r .  The a r e a  of t h i s  community i s  r a i s e d  s l i g h t l y  above 

t h e  a d j a c e n t  bog ( r e g i o n s  1 and 3 )  and c o n s e q u e n t l y  p r o v i d e s  

a d r i e r  envircn-nent. 

A swamp f o r e s t  wi th  r e d  maple (&r rubrum),  balsam 

f i r  ( ~ b i e s  balsamea) and b l a c k  sp ruce  forms a t h i r d  community. 

Shrubs such as Viburnum cass-i-noides,  Nemopanthus mucronata ,  

and s e v e r a l  e r i c a c e a e  a r e  a l s o  p r e s e n t .  Sphagnum recurvum, 

d i s t r i b u t e d  throughout .  

Research by Lunn, Bagne l l ,  and White (1979). shows t h a t  

t h e  l a k e  and sur rounding  p e a t l a n d s  occupy a 700-metre l o n g  



basin (Fig. 3) with a maximum depth of 10.5 metres. The 

msiximum depth of the pond corresponds to the point of 

maximum depth of the underlying basin. Infilling of the 

lake has reduced the pond to approximately 4% of its 

original volume. 

Other research relevant to this investigation has 

been carried out at Wood's Pond. Ramcharan and Paterson 

(1978) investiga-ced the structure of the chironomid communit- 

ies, while Carpenter (personal communication) is currently 

developing a carban budget for the pond. A hydrographic 

survey was completed by Hart, Kervin and Fitch (1978). 

At present the upland areas surrounding the pond are 

composed of mixed and conifer second-growth forests. Impor- 

tant broad-leaved species include Betula lutea, Betula 

papyrifera? rubrum and Fagus grandifolia. Picea rubens, 

P. mariana, Abies balsamea, and Pinus bankisiana are the - 
dominant conifers. Agricultural land extends to within 150 

metres of the lake's shoreline. The Tantramar Marshes border 

the Cumberland liasin 3 kilometres to the south-east. 



METHODS 

In May of 1979, a small drilling platform was 

positioned over the maximum depth of the pond. From this 

support, employing a Livingstone piston sampler, an 8.5 

metre core of sedi-aents was removed in nine segments. These 

segments, at this noint enclosed in approximately one-metre 

long metal tubes, were transported to the laboratory. Upon 

extrusion from the tubes, the sediments compressed to 8 

metres. The core segments were sealed in plastic, moisture- 

impermeable wrap, and refrigerated at 5' C. for the duration 

of the investigation. Samples of wet sediment were later 

removed at twenty centinetre intervals for quantitative 

study. 

One cubic centimetre samples, dried at 40' C. for 16 

hours, were used for loss on ignition analysis. The dried 

samples were combusted at 550 C. This procedure permitted 

moisture and loss on ignition of the sediments to be calcul- 

atea. Loss on ignition was employed as a direct measure of 

the organic fraction. 



Pollen Analysis 

Further 1.0 cm3 wet samples were analyzed for pollen 

using a standard pollen analytical method (Faegri and Iver- 

sen, 196k). This process included the following steps: 

1) Two tablets containing a known amount of 
* 

Eucalyptus pollen (16, 180 1, 460) were 

added to each sample. The CaCO3 matrix sur- 

rounding each tablet was dissolved in 10 % HC1. 

Later, absolute pollen concentrations could be 

calculated from the ratio of the number of 

Eucalyptus grains to the native pollen numbers. 

2) The samples were heated to boiling in 10% KOH 

and maintained at boiling for approximately 

one minute. 

3) Below the 4.8 metre depth it w a s  necessary to 

remove excessive inorganic material with con- 

centrated hydrofluoric acid. These samples 

were maintained between 65 and 75' C. in a 

water bath for one to three days during this 

treatment. 

Ã 

Louis J. Maher, Department of Geology and Geophysics, 

University of Wisconsin, Madison, Wisconsin. 



4)  The remaining m a t e r i a l  w a s  then 'ace to lyzed  

a t  1000 C. f o r  one minute i n  a 9'1 mixture  of 

a c e t i c  anhydride and concent ra ted  s u l f u r i c  

ac id .  

5) F i n a l l y ,  t h e  ace to lyzed  samp 

g l a s s  s l i d e s  i n  g l y c e r o l .  

l e  w a s  mounted orr 

counts were made wi th in  a few days 

i f i c a t i o n  was based both upon t h e  

1978; Kapp, 1969; McAndrews e t  a l l  

and a l i m i t e d  r e f e r e n c e  c o l l e c t i o n  

During subsequent counts ,  a minimum of 300 n a t i v e  

pol len  were normally i d e n t i f i e d  from each s l i d e .  The 7.4, 

7.6, and 7.8 metre l e v e l s  conta ined  very  l i t t l e  po l l en .  

There counts  were l i m i t e d  t o  100 n a t i v e  g ra ins .  Most 

of p repara t ion .  I d e n t -  

l i t e r a t u r e  ( B a s s e t t  e t  a1 

1973; Ogden, unpublished 

, prepared by t h e  author .  

Counts of charcoal  fragments were made f o r  a number of  t h e s e  

s l i d e s  by H. Har r i e s .  

Chironomid Analysis 

A t  each i n t e r v a l  a minimum of t h i r t y . c h i r o n o m i d  head 

capsules  were removed from t h e  wet sediment. Although t h e  

sediments were normally u n t r e a t e d ,  i t  w a s  necessa ry  t o  wash 



the s a ~ l e s  in a 37 uw- sieve below 7.3 metres. This 

concentrated the raicrofossils by removing fine inorganic, 
Ã 

materials. Any head capsules found were mounted in A.c.S. 

mounting medium ap.5 later identified with aid of keys by 

Mason (1973) and Roback (19.57,). 

Diatom Analysis 

A preliminary investigation of diatom distributions 

in the core was also made. Smears of untreated wet 

sediment, prepared as wet mounts, facilitated this work. 

4b 
Searle Diagnostic, High Wycombe, Backs, England 



RESULTS AND DISCUSSION -- 

Sediment Composition 

The lowermos'1: sediments are composed primarily of 

fine, red, inorgazic material, but a sharp transition 

occurs at ap~roxi~iately 6.7 metres. The sediment, above 

this level, is ,&rk due to a high organic component. Be- 

tween 6.8 and 2.k metres (Fig. &a)* the inorganic fraction 

declines frora 95 $ to about 30 $ of the dry sediment. A 

further decrease in the inorganic fraction occurs between 

2.6 and 2.2 metres. In the uppermost sediments, the 

inorganic fraction represents only about 10 $ of the total 

weight of dry sediment. 

As might tie expected, moisture content parallels these 

data. The naterial below 6.7 metres includes in excess of 

50 $ solids (Fig. 4b): while about 5 $ solids is character- 

istic of the predominantly organic upper sediments. 

Pollen Data 

Thirty-four kinds of pollen (Table 1) were recognized 

i n  the sediments, including fourteen tree genera and six 

*Figures enclosed in envelope on the back cover. 



Tab le  1. Number of  p o l l e n  and s c o r e s  counted a t  each 

i n t e r v a l  

sp: 
TY: 
Gri 
Nu! 
Po- 
Unc 

T o t  - 



lb ies  
Larix 
Picea 
Pinus 
Tsuga 
Acer rubrum 
Acer saccharurn 4 
Betula 
Fagus 2 
Fraxinus 2 
Juelandaceae 1 
O S & ~ ~  1 L 

1 1  2 1 3  1 2  1 1 
Quercus 1 2 1  

4 24 13 8 24 9 10 14 14 23 17 1 8  20 62 50 17 39 24 3O 33 7 7 l0 
E 

mmus 1 1 1  2 2 1 
2 4 2 5 3  3 4 2 4 l  l 1 

T i l i a  1 3  1 

t o t a l  Arboreal 196 237 237 322 313 423 528 431 422 271 351 379 492 337 269 428 276 438 469 484 389 347 364 388 326 502 465 684 W 466 577 356 437 390 226 203 151. 
88 57 64 46 224 

a n u s  
3orylua 14 1 19 13 I l l  20 2 3 8 4 11 2 z 2  ? ;  3 :  5 8 3 2 4 6 1 0  1 5 9 1 l 1 1 4  3 7 1 1  l2 : 4  
[ lex  
ffyrica 

2 1 1  3 3 2 2 1 1 1  2 
3 ; : : ; 2 7 4 5 5 4  2 7 2 8 7 6 1 E 5 8 9 4  

3 1 7 1 6 1 3 4  1 
3alix 
Sricacesie 1 1  

1 7 1 4 1 ? 1 2 1 1 6 ~ 2 7 4 9 1 2  6 1 ;  t 
3 3 2 2  1 4 1 4 2  2 3 2 5 4 9 1  2 6 

iota1 Shrub 23 28 23 27 13 9 23 9 22 14 8 7 12 5 14 12 15  4 10 15 19 24 14  21 6 18 31 21 21 13 7 9 13 15 6 14 14 42 63 1 3  6 17 1: 

lymphaea 1 1 2 4 2 5 2 9 3 9 9 2 2 2 1  1 1 
Sarex 1 1 3 l 8 3  1 1 2 ; ;  i I 2 8 8 4 5 4 1 1 5 ; Z Z  I 4  2 6 4 3 4 6 2 2 4 5 2 7 2 1 1 6  11 15 22 
Ihenopodium 1 1 1 4 1  1 1  2 1 1 2  
!ompositae ? l 3  1 1  1 2  2 2 1  2 1 1 1 1  

1 1 
2 6  3 l 1 ; 

'Omus and Aral ia  4 2 1 7 1 1  1 l 3  1 3 1 
~ycopodium lucidulum 1 1 1 2  1 1 
ycopodium selago 3 '. 1 
t h e r  Lycopodium 3 4 2 2  1 1  1 1  4 2 4 2  i i 1 1 0 1 9 4 1 3  6 1 
onole te  Fern 4 4 11 1 2 4 . 4 ;  
~ h a o u r n a n d T r i l e t e F e m  3 1 5  5 5 3 ~ ? ~ ; 4 5 ~ 9 ~ 1 ~ ~ 1 ~ 2 1 0 3  3 l : 
ypha 2 I 
ramineae 28 32 21 12 2 1 3  2 1 2 1 2  1 1 2  2 1 2 2 2 1 2 n 7 - 4  4 1 
uphar 3 5 2 3  4 2 1 2  3 2 2 2 1 
otarnageton 9 5 2 4 6 4 1 5 3  2 5 7 4  1 2 3  
ndetermi-ied 1 6 1 0 9 7 ~ 3 5 7 4 7 ~  7 5 9 2 2 6 7 5 1 0 4 9 8 7 i 3 2  8 9 8 4 10 6 17 21 12 7 18  17 15 6 9 12 1: 
--p 

o t a l  Herb 
p- 80 76 65 48 21 18  27 38 28 49 25 28 24 21 50 22 30 20 45 33 34 34 19 25 9 11 25 21 34 18 22 42 32 55 34 60 89 114 l61 33 31 48 -) 

a t a l  Native 299 341 303 305 356 340 473 575 481 483 304 386 lbl5 518 401 303 '473 300 45'3 517 537 447 380 410 403 355 558 507 739 122 495 628 401 507 430 300 707 3 07 312 j ~ x a  I l l  ?O 

~c?lypt,-is 241 240 327 44 174 143 138 179 153 '131 69 113 80 99 94 56 75 54 93 114 127 l38  9 l  59 163 163 513 61 102 42 102 83 34 101 219 1516 2499 1367 56 



shrubs. Although some authors (Potzger et al. 1956) have 

attempted to distinguish separate species within Picea, 

Pinus, and other genera, this, with the exception of the 

genus 3etula. has not been attempted here. Tsuga canadensis, 

Abies balsamea, Larix laracina, Faeus grandifolia, Ulmus 

americana, a2d Osxrya virginiana are almost certainly the 

only representatives of their respective genera which 

contributed pollen to the pond's sediments. 

Several of the classifications of non-arboreal pollen 

may include pollen from a number of sources. Nemopanthus 

pollen cannot be distinguished from -. Similarly any 

pollen derived frox the Empetraceae would have been class- 

ified with the Ericaceae. The category "Cornus -- and Aralia" 

may include pollen of a number of species with similar-sized, 

tricolporate pollen. Spar~anium, aniperus, and Populus 

may have been classified with Potamaseton. All trilete 

spores, with the exception of Lycopodium were included in 

the category "S-ohagnum and Trilete Ferns". Although most 

of these spores are attributable to Sphagnum, several spores 

from Selaginella at the 6.8 and 7.0 metre levels, and 

Osmunda at 5 . 0 ,  5.4, 5.8, 6.2 and 6.4 metres, could be 

recognized, but had been included within this classification. 

No attempt was made to separate Ranunculus pollen from that 

of Quercus. 



The data may be correlated with both Mottas (1975) 

diagrams for south-western New Brunswick and Livingstone's 

(1968) diagrams for the Folly Bog and other Nova Scotian 

post-glacial deposits. Based on pollen assemblages, 

Livingstone (1968) distinguished four major pollen zones. 

The 'L' l one, characterized by high sedge and willow, lay 

at or near the base of each of his profiles. This was 

succeeded first by the 'A' zone or "spruce and fir tree 

pollen assemblage", and then by the 'B' zone or "pine with 

spruce and fir tree pollen assemblage". All sediments over- 

lying the 'B' zone belonged to the 'C' zone or "mixed 

temperate hardwood and hemlock tree pollen assemblage". 

This lettering system originated with Deevey (1939). To 

facilitate comparison, it is useful to apply the same 

designations as Deevey (1939. 1951) and Livingstone (1968). 

In common with other diagrams, non-arboreal pollen was 

particularly abundant below 6.7 metres (Fig. 5). This fits 

with Livingstone's (1968) description of the 'L' zone, 

characterized by high Salix and Cyperaceae. Other non- 
ff 

arboreal pollen (Fig. 6). including Alnus, Ericaceae, 

Gramineae, Compositae, Sphagnum, and ~teridophytes were all 

strongly represented. In addition many of the Betula grains 

(Fig. 7) were small (-620 pm) suggesting that these were 

*Figure included in envelope on back cover. 



Figure  5. D i s t r i b u t i o n  of a r b o r e a l  and non-a rbo rea l  

p o l l e n  i n  Wood's Pond's sed iments .  
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Figure  7. D i s t r i b u t i o n  of l a r g e  ( ~ 2 0 u m )  and s m a l l  (420um) 

B e t u l a  r o l l e n  g r a i n s  i n  t h e  lowermost sed iments  

(below j m e t r e s ) .  





Figure 8. Distribution of charcoal fragments in the 

sedir-ents above 3.0 metres. 
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per gram dry organic matter 



24 

de r ived  f r o n  dwarf b i r c h  ( ~ e t u l a  nana)  which is a  shrubby  

a r c t i c  s p e c i e s .  Kany of t h e  p o l l e n  i n  t h i s  p o r t i o n  o f  t h e  

c o r e  were n o t  i d e n t i f i e d  b u t  were p robab ly  d e r i v e d  from 

non-arborea l  sou rces .  Non-arboreal p o l l e n  h a s  two peaks  

a t  7.2 and 7.8 metres .  

Above 6.8 met res  (F ig .  5) non-arborea l  p o l l e n  is much 

l e s s  s t r o n g l y  r e p r e s e n t e d  and u s u a l l y  formed o n l y  abou t  

10  % as conpared t o  t h e  a r b o r e a l  p o l l e n .  Tne 'L' zone is 5 

r e p l a c e d  f i r s t  by an ' A '  zone ex t end ing  from 6.6 t o  abou t  

6.2 me t r e s .  and t h e n  by a ' B '  zone between 6.2 and 5.0 

met res .  Spruce  and b i r c h  p o l l e n  a r e  p a r t i c u l a r l y  abundant  

w i t h i n  t h e  ' A '  zone,  whereas L iv ings tone  (1968) d e s c r i b e s  

t h e  ' B '  zone as a "p ine  wi th  s p r u c e  and fir t r e e  p o l l e n  

assemblage". P i n u s  predominates  th roughout  t h e  ' B *  zone 

wh i l e  Abies and L a r i x  form l e s s e r  components. The r e l a t i v e  

c o n t r i b u t i o n  by Quercus  doubled ove r  t h i s  i n t e r v a l .  
l 

A t  approximate ly  5.0 me t r e s ,  P i n u s ,  Abies ,  and L a r i x  

d e c l i n e .  L i v i n g s t o n e ' s  (1968) ' C '  zone,  t h e  "mixed temper- 

a t e  hardwood and hemlock t r e e  p o l l e n  assemblage" ,  would 

i n c l u d e  a l l  t h e  sed iments  above 5.0 met res .  An a b r u p t  

r i s e  i n  Tsuea occu r s  a t  4.4 met res .  A s  w a s  h i s  p r a c t i c e ,  

it i s  u s e f u l  t o  d e f i n e  t h r e e  d i v i s i o n s  w i t h i n  t h e  ' C '  zone 

bounded by t h e  hemlock r i s e  a t  4.4 me t r e s  and subsequent  

l 



d e c l i n e  a t  2 .8  metres .  

Using t h e s e  d i v i s i o n s ,  t h e  ' C - l '  subzone,  c h a r a c t e r i z e d  

by peaks  i n  m and Quercus ,  l i e s  between 5.0 and 4.4 metres .  

The Tsuga dominated p e r i o d ,  4.4 t o  2.8 m e t r e s ,  becomes t h e  

'C-2' sub-zone. The remainder  o f  t h e  diagram becomes t h e  

'C-3 '  sub-division. .  

A t  2.8 met res  % was r e p l a c e d  by Be tu l a  as t h e  major 

p o l l e n  c o n t r i b u t o r .  P i c e a  and Abies began t o  be  more h e a v i l y  

r e p r e s e n t e d .  A d e c l i n e  i n  Quercus  was accompanied by a 

cor responding  i n c r e a s e  i n  Fagus a t  2.0 metres .  Cyperaceae 

a l s o  d e c l i n e d  a t  t n i s  l e v e l .  Nuphar i n c r e a s e d  wh i l e  Nymphaea 

showed t h e  o p p o s i t e  t r e n d .  Sphagnum and E r i c a c e a e  a l s o  a p p e a r  

t o  i n c r e a s e .  

Between 0.6 and 0.4 m e t r e s ,  r e p r e s e n t a t i o n  by m 
doubled.  Charcoa l  f ragments  ( F i g .  8) show a s i m i l a r  i n c r e a s e .  

I n  t h e  uppermost sed iments  (F ig .  5) non-arborea l  p o l l e n  were 

more s t r o n g l y  r e p r e s e n t e d .  A h u s ,  Cyperaceae,  and Gramineae 
* 

( F i g .  6 )  were a l l  p r e s e n t  as s i g n i f i c a n t l y  h i g h e r  p ropor t ions .  

L i v i n g s t o n e ' s  (1968) diagrams,  i n  g e n e r a l ,  do n o t  i n c l u d e  

t h e  r e c e n t ,  s e t t l e m e n t  r e l a t e d  i n c r e a s e s  i n  non-arborea l  

p o l l e n .  Th i s  human i n f l u e n c e ,  r e a d i l y  a p p a r e n t  a t  Wood's Pond 

i s  c h a r a c t e r i z e d  by t h e  i n c r e a s e d  a l d e r  and g r a s s e s  above 0.4 

metres .  T h i s  should  probably be  d e f i n e d  as a n o t h e r  d i v i s i o n .  

*Figure  inc luded  i n  envelope on back cover .  



High n o n - a r t o r e a l  p o l l e n  a s  w e l l  as t h e  p re sence  of 

p o l l e n  from s e v e r a l  s p e c i e s  t y p i c a l  o f  a r c t i c  o r  s u b - a r c t i c  
Ã‡ 

v e g e t a t i o n  i n  t h e  'L' zone s u g g e s t s  t h a t  a co ld - s t eppe  o r  

t u n d r a - l i k e  v e g e t a t i o n  e x i s t e d  i n  t h i s  r eg ion ,  f o l l o w i n g  

t h e  l a s t  g l a c i a t i o n .  T h i s  i n t e r p r e t a t i o n  is suppor t ed  by 

s p o r e s  of Lyco~odium s e l a g o  and S e l a g i n e l l a  and by h i g h  

coun t s  f o r  Cyperaceae,  S a l i x ,  and Er icaceae .  The p r e s e n c e  

of dwarf b i r c h  ( B e t u l a  - nana)  p r o v i d e s  f u r t h e r  ev idence .  

Radiocarbon d a t e s  from o t h e r  diagrams ( L i v i n g s t o n e ,  1968; 

Mott ,  1975) p l a c e  t h i s  p e r i o d  between t e n  and twelve  

thousand y e a r s  B.?. An i n t r i g u i n g  f e a t u r e  i n  t h i s  zone i s  

t h e  p a i r e d  lowermost peaks  f o r  many non-arborea l  p o l l e n  

s p e c i e s .  T h i s  nay r e p r e s e n t  a  p e r i o d  similar t o  t h e  Two 

Creeks  I n t e r v a l  desc r ibed  by Schweger (1969) and o t h e r  

a u t h o r s  f o r  d e p o s i t s  i n  Michigan and Wisconsin. If  s o ,  

t h e  peak of non-arborea l  p o l l e n  a t  7.2 me t r e s  may i n d i c a t e  

a p a r t i a l  readvance of t h e  g l a c i e r s  r e s u l t i n g  from a 

*A few anomalous g r a i n s  of Tsuga, i3etula ( ~ 2 5 p r n ) ,  and 

Quercus  may have been r e d e p o s i t e d  from g l a c i a l  till o r  blown 

from a  g r e a t  d i s t a n c e .  These appea r  a t  8.0 met res  i n  t h e  

diagram. 



c l i m a t i c  o s c i l l a t i o n  (Schweger; 1969).  T h i s ,  however, h a s  

n o t  i n  g e n e r a l  been noted f o r  d iagrams i n  t h e  Mari t imes,  

( L i v i n g s t o n e ,  1968) .  Low non-arboreal  p o l l e n  p roduc t ion  

above 6.6 me t r e s  s i g n a l s  f o r e s t  development. 

Within  t h e  'A'  zone P i c e a  and B e t u l a  d e c l i n e  l e a d i n g  

t o  t h e  p o s t - g l a c i a l  p i n e  p e r i o d  o r  'B'  zone. Th i s  p o s t -  

g l a c i a l  p i n e  p e r i o d  h a s  been t h e  s u b j e c t  of  much cont roversy ,  

e s p e c i a l l y  c o n s i d e r i n g  t h e  o v e r - r e p r e s e n t a t i o n  o f  t h e  genus 

a s  a r e s u l t  of  its h igh  p o l l e n  p roduc t ion .  Dansereau (1953) 

d i scussed  t h i s  problem i n  d e t a i l .  Although h i s  paper  r a i s e s  

more q u e s t i o n s  t han  it answers ,  i t  seems r easonab le  t o  

assume t h a t  t h e  s h i f t  from dominance by B e t u l a  and P i c e a  t o  

P i n u s  i s  a t t r i b u t a b l e  t o  a p r o g r e s s i v e  warm 

i n g  g l a c i a t i o n .  Th i s  warming t r e n d  could  U 

t h e  subsequent  appearance of Quercus ,  

hardwood gene ra  i n  t h e  reg ion .  

ling t r e n d  fo l low-  

l t i m a t e l y  e x p l a i n  

and a s s o c i a t e d  

The C - l  zone wi th  t h e  Quercus  peak i s  comparable t o  

t h a i  desc r ibed  by L iv ings tone  (1968) .  A f e a t u r e  common t o  

each of t h e  diagrams prepared  by L iv ings tone  (1968) and 

, Mott (1975) i s  t h e  Tsuga maximum o r  ' C - 2 '  zone. T h e i r  d a t a  

s u g g e s t  t h a t  Tsuga inc reased  r a p i d l y  a f t e r  6#700  B.P.' 

reached a maximum, and d e c l i n e d  a b r u p t l y  b e f o r e  4,700 B.P. 



The d e c l i n e  i n  Tsugg was accompanied by i n c r e a s e d  

B e t u l a  and marks t h e  beg inn ing  o f  a r e t u r n  by Abies and 

P i c e a  i n  t h e  ' C - 3 '  zone. A t  2.2 m e t r e s ,  'Suercus d e c l i n e d  

as Faeus  f i r s t  appeared a s  an  i m r o r t a n t  f o r e s t  t r e e .  

I n t e r e s t i n g l y ,  N u ~ h a r  appeared t o  r e p l a c e  Nymphaea a t  t h e  

same l e v e l .  Cy-peraceae d e c l i n e d ,  wh i l e  Sphagnum and 

E r i c a c e a e  were i n c r e a s i n g .  These changes ove r  t h e  i n t e r v a l  

2 .6  t o  2.2 met res  appea r  t o  p a r a l l e l  a decreased  i n f l u x  o f  

i n o r g a n i c  m a t e r i a l  and/or a n  i n c r e a s e d  o r g a n i c  l o a d i n g  t o  

t h e  sediments .  Carbon-ni t rogen d a t a  ( s e e  appendix)  show a 

s i m i l a r  d i scon-c inu i ty .  T h i s  s u g g e s t s  a  r a t h e r  impor t an t  

change bo th  i n  -the c h a r a c t e r  o f  t h e  l a k e ,  and t h e  surround-  

i n g  f o r e s t s .  Perhaps  a  s h i f t  towards dys t rophy  and/or t h e  

complete  e n c i r c l i n g  of t h e  l a k e  by a Sphagnum bog occur red  

ove r  t h i s  i n t e r v a l .  T h i s  may have accompanied a c o o l i n g  

t r e n d  i n  t h e  r e g i o n ' s  c l i m a t e  as i n d i c a t e d  by  t h e  r e t u r n  of 

P i c e a  and Abies ,  t h e  Quercus  d e c l i n e ,  and m i n c r e a s e .  

The i n t e r p r e t a t i o n  o f  t h e s e  changes i s  c o n t r o v e r s i a l ,  

however, wi th  t h e  e v o l u t i o n  o f  s o i l  and t h e  m i g r a t i o n  of 

new s p e c i e s  i n t o  t h e  r eg ion  p o s s i b l y  compl i ca t ing  t h i s  

s i m p l i s t i c  view. 



The Ficea increase accelerates above 0.6 metres and is 

coupled with an increase in charcoal fragments in the 

sediments. These nay be the earliest indicators of the 

arrivzl of Zuropem man. Forest clearance is indicated by 

increased non-~rbcreal pollen production in the uppermost 

sediments. The Zzckville vicinity was one of the earliest 

localities in ?<ew 3runswick to be settled. The Acadians 

arrived in the region about 300 years ago. 

Chironomid Fauna 

Representatives of the Chironominae, Orthocladinae, 

and Tanypodinae (Table 2)  were identified from the sediments. 

Difficulties with identificztion required that several genera 

could not be c~nsistently separated. These were grouped 

together into broader classifications. 

This applies to several genera of the Orthocladinae 

and Tanypodinze, which have been referred to as "other 

Orthocladinae" and "other Tanypodinae" for the purposes of 

this investigation. Tanytarsus was once considered to be 

a very broaely defined taxon, but has recently been sub- 

divided into a numb?r of more narrowly defined genera, 

most of which are extremely difficult or impossible to 



Table  2.  Nuxber sf chironomids i d e n t i f i e d  a t  each 

i n t e r v 2 1 .  



O+lL 

OZL 

OOL 

089 



l 
l 
l 

\ 
separate 03 the basis of their preserved head capsules. 

For the purpses of this investigation, only the genus 

Constem~elllna has been recognized within the Tanytarsini. 

-411 other Tanytzrsini have been lumped together as Tanytarsus 

S. lat.. 

Several species of Psectrocladius (Fig. 9 )  are very 

distinctive. ?sectrocladius sp(1) is distinguished by a 

single, broad, peaked, unpimented median tooth on its 

hypostomial plate. Psectrocladius sp(11) has two distinct- 

ly triangular, unpigmented first laterals separated by a 

much smaller nedi~? tooth. A third species, 

Psectrocladius sp(111) is similar but lacks this nedian 

tooth. 

In the inorganic sediments*, Tanytarsus and Ortho- 

# cladinae predonin~te (Fig. 10) with lesser numbers of 

Paracladopelma, Polypedilum, Phaenopsectra, and Harnischia, 

Most of the early peak in the Orthocladinae at 7.4 metres 

is attributable to Heterotrissocladius. This genus was not 

found in the upper sediments. 

Although Tanytarsus continues to dominate above 6.8 

metres, nunerous other genera appear, including 

Lauterborniella, Thienemannlella, Glyptotendi~es and 

Pagastiella. Although large fluctuations are apparent for 

*No chirononi? remnants were recovere2 from the 7.6 metre level. 

#Figure enclosed in envelope on back cover. 



Figure 9. C o n p r i s o n  of t h e  hypostomial p l a t e s  of 

t h r e e  s p e c i e s  of Psec t roc lad ius .  



Psectrocladius 

species 1 



\ 
several genera, at least some of this variation is 

attributable to error resulting from the relatively small 

sample size (30) employed. 

At 2.0 metres Tanytarsus is temporarily replaced by 

Chironoinus as the dominant. Beginning at this level many 

genera begin to disappear from the sediments. Although 

Tanytarsus returns to dominance over the interval 1.8 to 

0.6 metres, Chirononus at 0.4 metres appears to become 

firmly established as the dominant chironomid. 

The predominance of Tanytarsus and Heterotrissocladius 

in the lowermost sediments suggests that Wood's Pond began 

as an oligotrophic lake following the last glaciation. 

Although Tanytarsus remained high throughout much of the 

subsequent history, Heterotrissocladius was replaced by a 

number of other chironomid genera. These genera, including 

Microtendipes, Lauterborniella, Phaenopsectra (formerly 

Sergentia) and others, may be more characteristic of 

mesotrophic or near mesotrophic environments (Moore, 1979s 

Oliver, 1971). The Chironomus peak at 2.0 metres, and the 

apparent decline in generic diversity suggests a rather 

im~ortant change in the lake above this level. Interestingly 

this event corresponds roughly to the decreased percentage 



of inorganic materials in the sediments, and the Nymphaea 

\to Nuchar shift in the pollen diagram. This again raises 

the possibility of a shift towards dystrophy at this level. 

The increased representation of Psectrocladius - above 

this level may be related to the Nuphar increase. 

Ramcharan and Pa:Â¡rso (1978) demonstrated a relationship 

betwee3 Nupha~ m d  certain species of Psectrocladius in 

Wood's Pond. 

The single most dramatic change in the chironomid 

fauna, a Tanyta:sT̂ !s to Chironomus shift occurs with forest 

clearance following the arrival of European man. If 

Stahl's (1969) interpretation on the basis of oxygen 

availability is correct, this could indicate a significantly 

reduced oxygen supply. 

Diatom Analyses 

The diatom data are incomplete, but several observations 

are worthy of note. Diatoms, scarce in the lowermost" 

sediments, are especially abundant above 6.7 metres. The 

only centrales ciiaton present, Cyclotella occurred between 



6.6 and 5.2 metres as a regular component. Near the surface, 

 hella aria replaces Pinnularia as the most abundant species. 

This transition, at about 0.5 metres correlates with the 

recent changes in the chironomid fauna and pollen rain. 

Although t h e  diatoms require further investigation, some 

interpretation vzy be possible. Cyclotella, which occurs as 

a regular cora:oner.t between 6.6 and 5.2 metres, may be an 

indicator of oligotrophic conditions (Stockner, 1972). Further- 

more, the Pinnularia to Tabellaria transition occurs at about 

the time of settlement. This shift again poses the possibility 

that man may have influenced recent developments within that 

water body. 

How man may have influenced these developments is open 

to speculation, but the argument exists that man may have 

accelerated the return of Picea through increased forest fires. 

Huttunen et a1 (1978) have implicated both man and the Picea 

increase with accelerated dystrophication. As they suggest, 

the Picea increase probably accompanied a shift from well- 

oxidized, alkaline soils to acidic, poorly-oxidized soil, and 

an increased migration of organic acids into the lake. 



SUMMARY 

In-summary, these analyses suggest that Wood's Pond, 

originally an oligotrophic lake, had been surrounded by 

an open, tundra-like, or sub-arctic vegetation. As forests 

developed within this region, the influx of inorganic 

materials to the sediments decreased and/or the organic 

imputs increase?. The increased organic loading of the 

sediments probably influenced the lake such that oxygen avail- 

ability near the substrate gradually declined. This is 

supported by the appearance of chironomids typical of 

mesotro~hic environments. 

A progressive warming trend following glaciation 

resulted in a ~zogressive shift from a spruce and birch 

dominated woodland to a pine and fir forest. Eventually 

hardwoods appeared as important components within the 

forest. 

Following the hardwood maximum at 4.6 metres, Tsuca 

became an importaat forest tree. Tsuga may have dominated 

these forests for up to 2000 years following the hardwood 

l maximum. 



Fol lowing ? s ~ ; e a ' s  d e c l i n e ,  c o n d i t i o n s  p e r m i t t e d  P i c e a  

and Abies t o  i n c r e a s e .  The d e c l i n e  i n  Quercus  a p p e a r s  t o  

be  coupled with  i n c r e a s e d  Fagus. Over t h e  same i n t e r v a l  a 

Nymphaea t o  Nurhar s h i f t  occu r s  w i t h i n  t h e  pond. Although 

Cyperaceae d e c l i n e  , Sphagnum and Er i caceae  i n c r e a s e .  

These changes may i n d i c a t e  an impor tan t  t r a n s i t i o n .  

The i n c r e a s e d  o rgan ic  com?onent of  t h e  sed iments ,  and a 

similar d i s c o n t i n u i t y  i n  t h e  carbon-n i t rogen  d a t a  (appendix)  

might be  i n t e r p r e t e d  as a s h i f t  towards dys t rophy  and/or 

t h e  comnlete e n c i r c l i n g  of t h e  pond by Sphagnum. F u r t h e r  

i n v e s t i g a t i o n  w i l l  be n e c e s s a r y  i f  t h e s e  changes a r e  t o  be 

a d e q u a t e l y  expla ined .  The proposed e x p l a n a t i o n s  a r e  s t i l l  

h i g h l y  s p e c u l a t i v e .  

Beginning a t  0 .4  m e t r e s ,  t h e  e f f e c t s  of  s e t t l e m e n t  

become a p p a r e r t .  P i c e a  r e p r e s e n t a t i o n  doubles  presumably 

as a r e s u l t  of  man-caused f o r e s t  f i r e s .  A Tany ta r sus  t o  

Chironomus and a  P i n n u l a r i a  t o  T a b e l l a r i a  s h i f t ,  document- 

ed f o r  t h e  chircnomids  and dia toms r e s p e c t i v e l y ,  o c c u r s  a t  

t h e  same l e v e l .  Human a l t e r a t i o n s  appea r  t o  have r e c e n t l y  

i n f luenced  t h e  v e g e t a t i o n  of t h e  watershed.  Pe rhaps ,  t h i s  

a l t e r a t i o n  o r  o t h e r s  i n d i r e c t l y  i n f l u e n c e d  t h e  pond 's  

r e c e n t  h i s t o r y .  A t  0.3 met res  f o r e s t  c l e a r a n c e  i s  i n d i c a t e d  

by i n c r e a s e d  non-arborea l  p o l l e n  produc t ion .  



\ 
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APPENDIX 

Carbon-Nitrogen r a t i o s  a r e  wide ly  used i n  c e n t r a l  

Europe t o  c h a r a c t e r i z e  humus c o n d i t i o n s  ( H a r r i e s ,  p e r s o n a l  

communication). Although n o t  a common p r a c t i c e  i n ,  

paleol imnology,  t h i s  r a t i o  h a s  been employed a s  an  i n d i c a t o r  

o f  p a s t  l a k e  c o n d i t i o n s  (Hut tenen  e t  a l ,  1978). Data 

r e c e i v e d  ( F i g .  &c and 4 d )  a f t e r  t h e  w r i t i n g  of t h i s  t h e s i s  

show a n  i n c r e a s e  i n  t h e  C/N r a t i o  over  t h e  l a k e ' s  develop- 

ment. Three e x p l a n a t i o n s  f o r  t h i s  i n c r e a s e  a r e  p o s s i b l e .  

Decreased d e c o ' r . ~ o s i t i o n ,  i n c r e a s e d  i n f l u x  of a l l och thonous  

o r g a n i c  m a t t e r  t o  t h e  s ed imen t s ,  and/or a  deceased n i t r o g e n  

c o n t e n t  of  m a t e r i a l  i n c o r p o r a t e d  i n t o  t h e  sed iments  could 

be  r e s p o n s i b l e .  .Each o f  t h e s e  e x p l a n a t i o n s  is c o n s i s t e n t  

wi th  a  s h i f t  t o - m r d s  dyst rophy.  The C/N r a t i o  i n c r e a s e s  

a b r u p t l y  w i th in  t h e  i n t e r v a l  2.4 t o  1.4 met re s ,  p a r a l l e l  

t o  o t h e r  observed changes a s  d i scus sed  i n  t h i s  paper .  

i *Figure  inc luded  i n  enve lope  on back cover .  





Figure 4. 

Sediment composition 





Figure 6. 

Wood's Pond pollen diagram 





Figure 10. 

Wood's Pond chironomid diagram 






