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ABSTRACT

The ecological history of Wood's Pond and the
surrounding forests were investigated through analyses of
pollen and chironomid microfossils, within an 8.0 metre
core of lake sediments.

The data suggest that Wood's Pond, originally an-
oligotrophic lake, lies in a basin formed during the last:
glaciation. The lzke's basin gradually filled with
sediments and a sphagnum bog began to encrcach upon the
lake. Wood's Fcnd appears to have gradually evolved from
an initial oligotrophic state towards the present dystrophie
system. The chironomid analyses suggest a progressively
decreased oxygen supply to the benthos, accelerating at
about the time of settlement.

The pollen analyses reflect changes in surrounding
vegetation probably attributable to a progressive ciimatic
improvement following glaciation. With the passage of the
hardwood maximum, a deterioration in soil and/or climate
may account for the return of the boreal elements in the
forests of the Chignecto region. Many of the most recent

changes are probably attributable to man.
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INTRODUCTION

Paleolimnology 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 wsre presénted. Diatoms, rhizopods, cladocera,
chironomids, plant 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,
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
at Wood's Pond, the subject of this thesis, was‘intended to
provide 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 communities of lakes. Passing through
four instars, thelr 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 (1949), however, pointed out that these insects are
better indicators of oxygen availability than trophic

status. Tanytarsus 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 hemoglobin concentrations (Schmidt-Nielsen,

1979). Sergentia and Stictochironomus are most abundant

where intermediate conditions prevail. Other genera may be
assocliated with epiphyte communities or occupy other niches
within the lake ecosystem. Relatively few studies have
considered the chironomid fauna of dystrophic lakes. al-

though Stahl (1959) suggests that Chironomus tenuistylus is

typical, Chironomus attenuatus is the present dominant

(Ramchararr and Paterson, 1978) in Wood's Fond.

{
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Where chironomids have been employed as indicators of
past ecological conditions (Clair and Paterson, 1976; Czeczuga
et al, 1979; Stahl, 1959), most investigators have recovered
only low numbers of head capsules from the sediments. Small
sample sizes detract from the value of these investigations,
but time does not normally permit a more thorough investig-
ation.

One further problem plagues chironomid analyses, the
redistribution of microfossils during sedimentation. Currents
in the epilimnion of lakes are responsible for the transport
nf sediment from the littoral zone {Potzger, 1956} towards
the deeper central portion of the lake, How this affects the
distribution of sub-fossil chironomids is a matter of concern.
It has generally been accepted that at least some littoral
chironomids will be redeposited in this mammer.

The poor definition of the lake-sediment interface in
predominantly organic lake deposits poses a problem regard-
less of the paleolimnological technigue employed. In shallow
lakes this produces sampling difficulties, but may also permit
natural disturbance of the sediments during periods of mixing.
A recent refinement (Merilainen, 1978) may reduce disturbance
when sampling such a deposit, but natural disturbance of the

sediments is still a problem.

Despite these problems




chironomid analysis remains an important. paleolimnological
tool,.

Pollen grains of seed plants, as the spores of
pteridophytes, may generally be identified as far as genus.
Each grain is enclosed in a sporopollenin coat, the exine or
exospore, which like chitinous material is particularly-
resistant to deczy. Conseguently, pollen and spores, which
are similar in siructure, provide important paleobotanical
clues.

Pollen analytical procedures have been widely: employed
and standard methods exist for the treatment of pollen prior
to analysis. Faegri and Iversen (1964) provide a thorough
discussion of palynological technique.

Two ma jor problems exist with the analysis of pollen
microfossils, It is impossible to define boundaries for the
source area of the deposited pollen. Pollen is probably
largely derived from local sources but a significant fraction
may have been transported over great distances prior to
deposition., Interpretaztion of data is further complicated
by the fact that pollen production differs greatly for differ~

ent genera. Betula, Pinus, Alnus, Tsuga and Quercus tend to-

be over-represented (Faegri and Iversen, 1964) in the pollen

rain, while Abies, Acer, and all insect-pollinated plants are




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 severzl 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. DMNott's (1975) pollen dizgrams 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 Cobegquid 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 bordzr. Unfortunately, raised bog deposits
seldom include a full, post~glacial record, and her diagramnm
is no exception.

Research by Ramsay (1963) investigated the composition




of a fossil forest exposed beneath the tidal deposits of

the Cumberland Basin near-Fort Lawrence in the same region.
The stumps, dated to 3500 B.P. {(Lyon and Harrison, 1960) were
found to be the remnants of a hemlock dominated forest. This
forest included an understory of birch, white cedar, and

balsam fir. This site lies only 7 kilometres south-east of

Wood's FPond.




THE STUDY AREA

Dystrophic lzkes, frequently surrounded by Sphagnum

dominated peatlands, are acid, brown-water systems with
high humic zacid concentrations. Wood's Pond is such a

lake, lying about 25 metres above sea level on the outskirts
of Sackville, New Brunswick (Fig. 1). The pond, barely
exceeding 200 metres in length, has no discrete inflow, but
derives its waters by seepage through the peat from a small,
fifty hectare basin. Outflow is by a shallow, slowly=
moving stream.

The pond has a maximum depth of two metres, yet the
water remains stratified throughout most of the summer
months. Oxygen concentrations at the maximum depth frequent-
ly decline to less than 10% of saturation throughout both
summer and winter. The Secchil disk disappears at approximate~
ly:- 0.6 metres. The water maintains a pH of 4.1 to 4.7
(Ramcharan and Paterson, 1978).

About 80% of the lake supports extensive growths of

Nuphar variegatum., Scirpus subterminalis is another common

agquatic macrophyte. Chamaedaphne calyculata dominates the

shoreline in association with Calla palustris, Sphagnum

recurvum, and Sphasgnum magellanicum.




Figure 1. Location of Wood's Pond near the

New Brunswick-Nova Scotia border
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Figure 2.

Peatland communities surrounding Wood's Fond.
Community 1, open bog dominated by Sphagnum

rubellum, Sphasnum fuscum, and Ericaceae,

Community 2, black spruce (Ficea mariana) bog

forest. Community 3, mixed conifer-hardwocod

swamp forest.
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Figure 3, PFrofile of Wood's Pond peat basin-
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The vegetation of the surrounding peatlands includes

three communities {(Fig, 2). The lake is surrounded by a

bog community with Sphagnum rubellum, S. fuscum, and various

ericaceous shrubs. Stunted black spruce cccur throughout,

but few exceed one metre in height. Sarracenia purpurea,

the pitcher plant, is also characteristic of this peatland
habitat.
Landward, the bog grades into a bog forest, formed by

a dense, closed-crowned stand of black spruce (Picea mariana).

Ericaceous shrubs form an important component of this commun-

ity, while Sphagnum nemoreum, Pleurozium schreberi, and ;

Bazzania trilobata are important bryophytes of the forest

floor, The area of this community is raised slightly above
the adjacent bog (regions 1 and 3) and conseguently provides

a drier envircnment,

A swamp forest with red maple (Acer rubrum}, balsam

fir (Abies balsamea) and black spruce forms a third community.

Shrubs such as Viburnum cassinoides, Nemopanthus mucronata,

and several ericaceae are aliso present. Sphagrnum recurvum,

S. palustre, and a number of herbaceous vascular plants are

distributed throughout.

Research by Lunn, Bagnell, and White (1979), shows that

the lake and surrounding peatlands occupy a 700-metre long
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basin (Fig. 3) with a maximum depth of 10.5 metres. The
maximum depth of the pond corresponds to the point of i
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 Fond, Ramcharan and Paterson
(1978} investigated the structure of the chironomid communit-
ies, while Carpenter (personal communication) is currently
developing a czrbon budget for the pond. A hydrographic
survey was ccmpleted by Hart, Kervin and Fitch (1978).
At present the upland areas surrounding the pcend are

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

tant broad-lezved species include Betula lutea, Betula

papyrifera, Acer 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 Basin 3 kilometres to the south-east,




METHODS

In Mayv of 1979, 2 small drilling platform was
positioned over the maximum depth of the pond. From this
support, employingz a Livingstone piston sampler, an 8.5
metre core of sediments was removed in nine segments. These
segments, at this point 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 50 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 5500 C. This procedure permitted
moisture and loss onr ignition of the sediments to be calcul-

atel, Loss on ignition was employed as a direct measure of

the organic fraction.




serr, 1964},
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Pollen Analysis

Further 1.0 cm3 wet samples were analyzed for pollen

using a standard vollen analytical method (Faegri and Iver-

This process included the following steps:

Two tablets containing a known amount of

Eucalyptus* pollen (16, 180 ¥ 1, 460) were

added to each sample. The CaCO5 matrix sur-
rounding each tablet waé dissolved in 10 % HC1,
Later, absolute pollen concentrations could be
czleculated from the ratio of the number-of

Fucalyptus grains to the native pollen numbers.

University of Wisconsin, Madison, Wisconsin,

The samples were heated to boiling in: 104 KOH
and maintained at boiling for approximately

one minute.

Below the 4.8 metre depth it was 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.

*Louis J. Maher, Department of Geology and Geophysics,



4) The remaining material was then acetolyzed
at 1009 C. for one minute in a 9:1 mixture of
acetic anhydride and concentrated sulfuric:

acid,

5) Finally, the acetolyzed sample was mounted omn

glass slides in glycerol.

During subseguent counts, a minimum of 300 native
pollen were normally identified from each slide. The 7.4,
7.6, and 7.8 metre levels contained very.little pollen.
There counts were limited to 100 native grains. Most
counts were made within a few days of preparation. Ident-
ification was baszd both upon the literature (Bassett et al,
1978; Kapp, 1569; McAndrews et al, 1973; Ogden, unpublished)
and a limited reference collection, prepared by the author.
Counts of charcoal fragments were made for a number of these

slides by H. Harries,
Chironomid Analysis

At each interval a minimum-of thirty. chironomid head

capsules were removed from the wet sediment. Although the

sediments were normally untreated, it was necessary. to wash
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the samples in a 37 um sieve below 7.3 metres, This
concentrated the microfossils by removing fine inorganic:
materials. Any head capsules found were mounted in a.c.s.®
mounting medium and later identified with aid of keys by

Mason (1973) znd Roback (1957).

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.

*
Searle Diagnostic, High Wycombe, Bucks, England




RESULTS AND DISCUSSION

Sediment Composition

The lowermost sediments are composed primarily of
fine, red, inorganic material, but a sharp transition
occurs at approximately 6.7 metres. The sediment, above
this level, is darkx due to a high organic component. Be-
tween 6.8 and 2.4 metres (Fig. 4a)* the inorganic fraction
declines from 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 be expected, moisture content parallels these
data. The material below 6.7 metres includes in- excess of
50 % solids (Fig. 4% while about 5 % solids is character-

istic of the predominantly organic upper sediments.

Polien Data

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

in  the sediments, including fourteen tree genera and six

*Figures enclosed in envelope on the back cover. -
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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 Betula, has not been attempted here. Tsuga canadensis,

T

Abies balsamez, Lzrix laracina, Fagus grandifolia, Ulmus

americana, and {strya 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 pellen from a number of sources. Nemopanthus

pollen: cannot be distinguished from Ilex. Similarly any
pollen derived from 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. Sparganium, Juniperus, and Populus

may have been classified with Potamageton. All trilete

spores, with the exception of Lycopodium were included in

the category “"Svhagnum 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 Ranuncuius pollen from that

of Quercus.
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The data may be correlated with both Mott's (1975)
diagrams for south-western New Brunswick and Livingstone's
(1968) diagrams for the Folly Bog and other Nova Scotian
vost-glacial deposits. Based on pollen assemblages,
Livingstone (1968) distinguished four major pollen zones.
The 'L' zone, 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 dlagrams, 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-
arboreal pollen (Fig. 6)f including Alnus, Ericaceae,
Gramineae, Compositae, Sphagnum, and pteridophytes were all
strongly represented. In addition many of the Betula grains

(Fig. 7) were small (£20 um) suggesting that these were

#*Figure 1included in envelope on back cover.




Figure 5. Distribution of arboreal and non-arboreal
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pollen in Wood's Pond's sediments.
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Figure 7.

Distribution of large (>20um) and small {(=20um}

Betula rollen grains in the lowermost sediments
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Figure 8. Distribution of charcoal fragments in the

sediments above 3.0 metres,
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derived from dwarf birch (Betula nana) which is a shrubby-

arctic species. Many of the pollen in this portion of the
core were not identified but were probably derived from
non-arboreal sources. Non-arboreal ﬁollen has two peaks
at 7.2 and 7.8 metres,

Above 6.8 metres (Fig. 5) non-arboreal pollen is much
less strongly represented and usually formed only about
10 % as compared to the arboreal pollen. Tne ‘L' zone is
replaced first by an 'A' zone extending from 6.6 to about
¢.2 metres, and then by a °'B' zone between 6.2 and 5.0
metres. Spruce and birch pollen are particularly-abundant
within the 'A' zone, whereas Livingstone (1968) describes
the "B’ zone as a "pine with spruce and fir tree pollen
assemblage"”. Pinus predominates throughout the 'B* zone
wnile Abies and larix form lesser components. The relative
contribution by Juercus doubled over this interval.

At approximately 5.0 metres, Finus, Abies, and lLarix

decline. Livingstone's (1968) *'C' zone, the "mixed temper-
ate hardwood and hemlock tree pollen assemblage”, would
include all the sediments above 5.0 metres. An abrupt

rise in Tsuga occurs at 4.4 metres, As was his practice,

it is useful to c¢efine three divisions within the 'C' zone

bounded by the hemlock rise at 4.4 metres and subsequent




25

decline at 2.8 metres.,

Using these divisions, the 'C+-1' subzone, characterized
by peaks in Acer and Quercus, lies between 5.0 and 4.4 metres.
The Tsugz dominated period, 4.4 to 2.8 metres, becomes the
‘C-2' sub-zone., The remainder of the diagram becomes the
'C~-3' sub-division.

At 2.8 metres Tsuga was replaced by Betula as the major
pollen contributor. Picea and Abies began to be more heavily
represented. A decline in Quercus was accompanied by a
corresponding increase in Fagus at 2.0 metres. Cyperaceae
also declined at this level. Nuphar increased while Nymphaea
showed the opposite trend. Sphagnum and Ericaceae also appear
to increase.

Between 0.5 and 0.4 metres, representation by Picea
doubled. Charcoal fragments (Fig. 8) show a similar increase.
In the uppermost sediments (Fig. 5) non-arboreal pollen were
more strongly represented., Alnus, Cyperaceae, and Gramineae
(Fig. 6)*were 211 present as significantly higher proportions.

Livingstone's (1968) diagrams, in general, do not include
the recent, settlement related increases in non-arboreal
pollen. This human influence, readily apparent at Wood's Pond
is characterized by the increased alder and grasses above 0.4

metres, Thig should probably be defined as another division.

*Pigure included in envelope on back cover.
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High non-artoreal pollen as well as the presence of
pellen from several species typical of arctic or sub-arctic
vegetation™ in the 'L' zone suggests that a cold-steppe or
tundra-like vegetation existed in this region, following
the last glaciation. This interpretation is supported by

spores of Lycopodium selago and Selaginella and by high

counts for Cyperaceae, Salix, and Ericaceae. The presence

of dwarf birech (Bstula nana) provides further evidence.

|

Radiocarbon dates from other diagrams (Livingstone, 1968;
Mott, 1975) place this period between ten and twelve
thousand years B.P. An intriguing feature in this zone is
the paired lowermost peaks for many non-arboreal pollen
species. This mzay represent a period similar to the Two
Creeks Interval descritbed by Schweger (1969) and other
authors for deposits in Michigan and Wisconsin. If so,
the peak of non-arboreal pollen at 7.2 metres may indicate

a partial readvance of the glaciers resulting from a

*p few anomalous grains of Tsuga, Betula (=25 um), and
Quercus may have been redeposited from glacial till or blown

from a great distance. These appear at 8.0 metres in the

diagram,
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climatic oscillation (Schweger; 1969). This, however, has
not in general been noted for diagrams in the Maritimes,
(Livingstone, 19é8), Low non-arboreal pollen production
above 6.6 metres signals forest development.

Within the 'A' zone Picea and Betula decline leading
to the post-zlacizl pine period or 'B' zone. This post-~
glacial pine periocd has been the subject of much controversy,
especially conesidering the over-representation of the genus
as a result of its high pollen production. Dansereau (1953)
discussed this problem in detail. Although his paper raises
more questions than it answers, it seems reasonable to
assume that the shift from dominance by Betula and Picea to
Pinug is attributable to a progressive warming trend follow-
ing glaciation. This warming trend could ultimately explain

the subseguent appearance of Acer, Quercus, and associated

hardwood genera in the region.

The C-1 zone with the Quercus peak is comparable to
that described by Livingstone (1968)., A feature common to
each of the diagrams prepared by Livingstone (1968) andg
Mott (1975) is the Tsuga maximum or 'C-2' zone. Their data
suggest that Tsuga increased rapidly after 6,700 B.P.,

reached a maximum, and declined abrurtly before 4,700 B.P.
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The decline in Tsuga was accompanied by increased
Betula znd marks the beginning of a return by Abies and
Picea in the *C-3' zone. At 2.2 metres, Quercus declined

as Fagus first appeared as an important forest tree.

Interestingly, Nuphar appeared to replace Nymphaea at the
same level. Cyrperaceae declined, while Sphagnum and
Ericaceze were increasing. These changes over the interval
2.6 to 2.2 metres appear to pvarallel a decreased influx of
inorganic material and/or an increased organic loading to
the sediments. Carbon-nitrogen data (see appendix) show a
similar discontinuity. This suggests a rather important
change both in the character of the lake, and the surround-
ing forests. Ferhaps a shift towards dystrophy"and/or the
complete encircling of the lake by a Sphagnum bog occurred
over this interval. This may have accompanied a cooling !

trend in the region's climate as indicated by the return of

Picea and Abies, the Quercus decline, and Fagus increase.

The interpretation of these changes is controversial,
however, with the evolution of soil and the migration of

new species into the region possibly complicating this

simplistic view.
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The Picea increase accelerates above 0.6 metres and is
coupled with an increase in charcoal fragments in the
sediments., These may be the earliest indicators of the
arrival of Zurorezn man. Forest clearance is indicated by
increased non-zrbcreal pollen production in the uppermost
sediments. The Szckville vicinity was one of the earliest
localities in New Brunswick to be settled. The Acadians

arrived in the region about 300 years ago.

Chirconomid Fauna

Representatives of the Chironominae, Orthocladinae,
and Tanypodinae (Table 2) were identified from the sediments.
Difficulties with identification required that several genera
could not be consistently separated. These were grouped
together into broader classifications.

This applies to several genera of the Orthocladinae
and Tanypodinae, 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 broadly defined taxon, but has recently been sub-

divided into a number of more narrowly defined genera,

most of which are extremely difficult or impossible to




Table 2, Number of chironomids identified at each

interval,
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\

separate on the basis of their preserved head capsules.
For the purposes of this investigation, only the genus

Constempellina has been recognized within the Tanytarsini.

A1l other Tanytzrsinl have been lumped together as Tanytarsus

s. lat..

Several species of Psectrocladius (Fig. 9) are very

distinctive. Psectrocladius spjl) is distinguished by a

single, broad, peaked, unpigmented median tooth on its

hypostomial plate., Psectrocladius sp(II) has two distinct-

ly triangular, unpizgmented first laterals separated by a
much smaller median tooth. A third species,

Psectrocladius sp{Ill) is similar but lacks this median

tooth.

In the inorganic sediments*, Tanytarsus and Ortho-

c¢ladinae predcminzte {Fig. 10)#with lesser numbers of

Paracladopelma, Polypedilum, Phaenopsectra, and Harnischia.

R iy

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 Tanvtarsus continues to dominate above 6.8

metres, numerous other genera appear, including

Lauterborniella, Thienemanniella, Glyptotendipes and

Pagastiella. Although large fluctuations are apparent for

¥No chironomid remnants were recovered from the 7.6 metre level.

#Rigure enclosed in envelope on back cover,




Figure 9. Comparison of the hypostomial plates of

three species of Psectrocladius.
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species 2

species 3




33

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

Chironomus 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, Chircnomus 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

subcequent history, Heterotrissocladius was replaced by a

number of other chironomid genera. These genera, including

Microtendipes, Lzuterborniella, Phaenopsectra (formerly

Sergentia) and others, may be more characteristic of
mesotrophic or near mesotrophic environments (Moore, 1979

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

apparent decline in generic diversity suggests a rather

important change in the lake above this level. Interestingly.

this event corresponds roughly to the decreased percentage
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of inorganic materials in the sediments, and the Nymphaea
~to Nurhar 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 Paterson (1978) demonstrated a relationship

between Nuphar znd certain species of Psectrocladius in
Wood's Fond.
The single most dramatic change in the chironomid

fauna, a Tanytarsus to Chironomus shift occurs with forest

clearance following the arrival of European man. 1If
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 diatom present, Cyclotella occurred between
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6.6 and 5.2 metres as a regular component. Near the surface,

Tabellaria replaces Pinnularia as the most abundant species.

This transition, 2%t about 0.5 metres correlates with the
recent changes in the chironomid fauna and pollen rain.
Although the diatoms require further investigation, some

interpretation mzy bs possible., Cyclotella, which occurs as

a regular comtonent 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 agzin poses the possibility
that man may have influenced recent developments within:. that
water body.

How mam 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 al (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, poor.y-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-iike, or sub=-arctic vegetation. As forests
developed within this region, the influx of inorganic
materials to the sediments decreased and/or the organic
imputs increzased. The increased orgénic loading of the
sediments probatly influenced the lake such that oxygen avail-
ability near the substrate gradually declined. This is
supported by the appearance of chironomids typical of
mesotrophic environments.

A progressive warming trend following glaciation
resulted in a progressive shift from a épruce 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, Tsuga
became an important forest tree. Tsuga may have dominated

these forests for up to 2000 years following the hardwood

maximum.
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Following Tsugza's decline, conditions permitted Picea
and Abies to increzse, The decline in Quercus appears to
be coupled with increased Fagus. Over the same interval a

Nymphaea to Nurthar shift occurs within the pond. Although

Cyperaceae declire , Sphagnum and Ericaceae increase,

These charnges may indicate an important transition.
The increased organic component of the sediments, and a
similar discontinuity in the carbon-nitrogen data (appendix)
might be interpreted as a shift towards dystrophy and/or
the complete encircling of the pond by Sphagnum. Further
investigation will be necessary if these changes are to be
adequately explained. The proposed explanations are still
highly speculative.

Beginning at 0.4 metres, the effects of settlement
become apparent. Picea representation doubles presumably

as a result of man~caused forest fires. A Tanytarsus to

Chironomus and a2 Pinnularia to Tabellaria shift, document-

ed for the chircnomids and diatoms respectively, occurs at
the same level. Human alterations appear to have recently:
influenced the vegetation of the watershed. Ferhaps, this
alteration or others indirectly influenced the pond's

recent history. A%t 0.3 metres forest clearance is indicated

by increased non-arboreal pollen production.
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APPENDIX

Carbon-Nitrogen ratios are widely used in central
Europe to characterize humus conditions (Harries, personal
communication}. Although not a common practice in.
paleolimnolcgy, this ratio has been employed as an indicator
of past lake conditions (Huttenen et al, 1978). Data
received (Fig., 4c¢ and udj'after the writing of this thesis
show an increase in the ¢/N ratio over the lake's develop-~
ment. Three explanations for this increase are possible.
Decreased decomposition, increased influx of allochthonous
organic matter to the sediments, and/or a deceased nitrogen
content of material incorporated into the sediments could
be responsible. Each of these explanations is consistent
with a shift towards dystrothy. The C/N ratio increases
abruptly within the interval 2.4 to 1.4 metres, parallel

to other observed changes as discussed in this paper.

*Figure included in envelope on back cover.







Figure 4,

Sediment composition
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Figure 6.

Wood's Pond pollen diagram
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Figure 10,

Wood's Pond chironomid diagram
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