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Other problems are connected with sclection and secondary accumulation of palynomorphs due to their
different resistences 1o the chemical and mechanical (transport) processes It is difficult to say, whether the
accumulation of the individual clements was caused by ecological character of the landscape or by special

ditions during the scd ion. In the caves from the Moravian Karst there are known taphocenoses with
prevailing small pollen of Asteroideae, or Tilia, and smooth monolete spores of Polypodiaceae.

The supponting profile exactly archeologically and p logically dated was studied in the incoming
pant of the Kitlna Cave (Moravian Karst). The sediments were dated from the ending phase of the Saale Glacial to
early Holocene. SVOBODOVA (1988, 1992) palynologically elaborated the upper part of this profile. the lower
part of the supporting profile was studicd by DOLAKOVA (2002). Palynospectra from the Kiina cave may be
used for the comparison with the ones from some other caves.

The Lower Miocene up to Lower Badenian sediments were found in the Karstic cavities in the quarries
Mokrd (Moravian Karst) and Hranice (Hranice Karst). The typical thermophile elements such as Sapotaceac,
Engethardia, Platycarya were observed. The pollen and spores were accompanied by amount of the marine
Dinoflagellata. Removed Cretaceous palynomorphs were observed — in one case even in pollen conglomerate
(Normapolles - Hranice). The existence of the Neogene di proved that mi Iy a part of the Moravian
karstic areas is of the pre-Quaternary origin.
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NON-POLLEN PALYNOMORPHS FROM FRESH-WATER SEDIMENTS,
PEAT DEPOSITS AND ARCHAEOLOGICAL SITES

Exploring the ancient occupation of a site at high altitude (Lake Lauzon, Drome,
France): comparison between pollen and non pollen palynomorphs indications

Argant, J." & Lépez-Séez J. A.*
' UMR 6636, Institut Dolomieu, 15 rue Maurice Gignoux, 38031 Grenoble, France.

* Laboratorio de Arqueoboténica, Depar ) de Prehistoria, Instituto de Historia, CSIC,
Duque de Medinaceli, 6, 28014 Madrid, Spain.

Next to Lus-la-Croix-Haute (Drome, France), Lake Lauzon is located in a small basin 1980 m above
sea level, 500 m above the actual timberline, in the middle of typical subalpine grasslands, under cliffs and masses
of fallen rocks which overlook the Jarjatte valley to the south. A drilling for samples in the wetland area bordering
the lake has made it possible to obtain a core of clayey fine sediments with a high organic matter content, in which
pollen as well as many micro-organisms had been particularly well preserved.

The pollen analysis and the non pollen palynomorphs analysis both cover a period from 714575 BP to
subpresent time, The pollen analysis reveals the presence of a flourishing forest vegetation dominated by Abies,
and the first signs of human activity near the lake and its nearby basins (Triéves, Jarjatte) in the atlantic period.
These signs became more pronounced during the Subboreal period from 4700 BP on, with a clear presence of cereals.
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This evolutioa is totally confirmed by the noa polien microfi polien
clearings or cultivation. the microfossils mdi?au that man has uﬁmm:nZlE:‘m lomt:(-:: g
(occurrences of type 7) since the Neolithic. Increasing of erosion during the subatlantic peniod is lleé the
occummer of o(;‘lmnusmc of. fasciculatum. Furthermore, non paly hs give i - - :
cul cation ¢ ¢ b a -

— lake which may be expluned by more nutricnt-rich habitats around due to grazing and

.- 4

. m}:rs.:f m : lhse::lm makes a::d pc;ml:sk 1o prove that this clevated site has been occupied and
sukzmd -5 pcribd - hgobmbd it i hnds. e |e‘ This led to deforestation, which increased during the

Non-pollen microfossils as indicators of change in Everglades ecosystems
Chmura, G. L." & Stone, P. A*

)
Department of Geography (& Centre for Climate and Global Change Research): McGill University;
: 805 Sherbrooke St W: Montreal, QC H3A 2K6 (Canada). .
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s The F;mdz Everglades 15 the largest remaining sub-tropical wildemess in the United States. It
compri mta_r;y 'mds of e::osyst'cnu. including mangrove swamps in coastal regions, rivers, lakes, open pmds
islang; i (iso::lm 5 ghs (an aquatic system where Nymphaea is important), a.nd m. islands hre.
st e h Dum' of woody vegetation (trees and shrubs) elevated above the surrounding mnﬁnoid-
Soee marsnnd.‘ ring lhf last century over half of the Everglades been lost to agricultural or residential
— e hydrological have altered the remaining system. Large scale restoration efforts are
ccosysm:‘l.s mpmﬂ-clols hsull m}lcl;«_ to be leamed about recent changes in the Everglades, and how different
; i changes in fire and hydrological regimes. In particular, little i f i
their cvolut}x’lell. Palc(l)ecological studies are being conducted to help iF:nacrcasc (I;url T:otlt;(glcwn g
' len, plant spores and other microfossils have been examined i y i
islands ‘P’;.lhe EVC,‘BIad:s National Park. Paleoenvirc were diff e mi' {::s'lf; :)t;'r::)l::t’;r:':: : Im:c
lsmde plocsric::'u:i::lawcr:d then assessed for their value as indicators of Everglades ecosystems. In two mspu':e‘
y sediments originating in sawgrass marsh, and slough. Algal fi imari
and Zygnemataceae) occurred in all three ecos s - Algal forns (pritanily Botryococeus
) ystems, thus had limited value. Fungal s d
were generally restricted to tree islands. Some testate amocbae w i e
¢ 5 ere agglutinate forms wi i
charcoal fraﬁne::s].lhus l..lhey withstood the HF used in palynological pl‘occs‘gg sing. o s -
¢ hyaline sheaths of Gloeotrichia (a nitrogen-fixin; ia) i
i y s i g cyanobacteria) were present in lower i
ll_:c; :;]?lg;:eg\(::!gshg: :I::o;?( sc)ulhler ';i‘cpgsns r‘t;cre Typha or Poaceae pollen nppearzd (both taxa arepor::‘l:?je?\t
: r - In the Everglades a recent dramatic expansion of Typha has bee i o
nutrient enrichment from agricultural run-off. Thus, the co- ichia with Typha 1 ﬂliﬂbul«! s
g sl i) imo'f-‘locri f:;‘occurrencc of Gloeotrichia with Typha suggests shifts

Environmental ?nd paleolimnological evolution since 3500 bp in the Maya lowlands.
Multiproxy analysis of the Laguna Tuspan (Peten, Guatemala)
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A 6,5m sedimentary core from the Laguna Tuspan (Peten, Guatemala) provides a 3500 yr BP record of
detailed human. in Maya Lowlands. Multi-proxies analysis including pollen. non pollen
palynomorphs (algae, fungi), charcoal particles, geochemistry and magnetic susceptibility was performed on the
same core. Chronology and age-depth relationship based on 8 AMS ““C dating of charcoal and terrestrial material
ndicate high sedimentation rate and provides a reliable chronology of mayan activities in good agreement with
local archaeological data.

The first palynological cwdmccs of M:ya dtsnuhanccs and cultivation (Zea) are registered in the basal
part of the core ¢. 3500 BP. Imp d ggested by the decrease in the pollen of
trees and by regular occurrences of dxsturbancc taxa (Asteraceac and Ambrosia-type) began around 1000 cal. BC
during Pre-Classic period. Several phases of cultivation are identified between this period and the end of Classic
period. Sediments, non pollen palynomorphs and magnetic susceptibility show soil erosion during each phases of
intensive land-use. The return of forest that follows the disapp of Zea and disturbance taxa can be related
to the Classic Maya Collapse c. 900 cal AD.

Using pollen and palynomorphs to distinguish between four different grassland land
use types in the salt marshes and dikelands of the upper Bay of Fundy, Canada

Graf, M. T. & Chmura, G. L.

Department of Geography and Centre for Climate and Global Change Research, McGill University, 805
Sherbrooke St. W., Montreal, Quebec, (Canada) H3A 2K6

The Bay of Fundy is a highly sedi Yy idal basin di h d from the Gulf of
Maine. It is bounded to the northwest by New Brunswick and to the southeast by Nova Scotia. The tidal range in
the Cumberland Basin at the head of the Bay of Fundy semi-diurnally fluctuates up to 16 m. Extensive salt
marshes border the Cumberland Basin but the majority have been diked for agricultural purposes. Palynomorphs
from four different grassland land use types were analysed to determine if the land uses could be distinguished
based on their microfossil assemblages. The four land uses were salt marsh, cattle grazed or manured dikeland,
unmanured hayed dikeland, and fallow dikeland. Conventional pollen counts from the modern soil samples were
sufficient to distinguish b salt hes, fallow dikelands and farmed dikelands; however, pollen signatures
were not sufficiently distinet to differentiate between grazed and hayed agricultural land uses. Salt marsh soils
were distinguished from dikeland soils by their proportions of locally produced pollen, such as Plantago sp. and
Potamogeton-type (from Triglochin), but more so by arboreal pollen that is largely tidally imported. Fallow
dikeland soils were enriched in shrub and Asteraceae Tubulifloreae-type pollen while farmed dikeland soils were
enriched in Poaceae, Fabaccac and Asteraceac Ligulifloreac-type pollen. In order to differentiate between
d/ d and hayed/ d land uses, several types of coprophilous fungal spores were counted in a
subscl of samples from each land use type and statistically analysed. The fungal spores identified included
Podospora-type, Sordaria-type, Tripterospora-type and Cercophora-type. Fungal spore counts in farmed
dikeland samples with regular cattle grazing or manure application were significantly higher than those from the
hayed dikelands, as well as those from the salt marshes and fallow dikelands. This combined pollen and
coprophilous fungal spore approach allows for a more detailed interpretation of land uses and may be very useful
for historical land use reconstruction.

Extrafossils as palynological tool for the reconstruction of long-term Alpine vegetation
change due to Holocene snow avalanches in Tyrol (Austria)

Haas, J. N.'; Walde, C."; Wild, V."; Pindur, P.%; Nicolussi, K.%; Sailer, R.%; Zwerger, P.* & Luzian, R.*
. DePartmem of Botany, University of Innsbruck, Austria.

“ Austrian Academy of Sciences, Vienna, Austria.
* Institute of High Mountain Research, University of Innsbruck, Austria.
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* Department of Avalanche and Torrent Rescarch, Austrian Federal Office
and Research Centre for Forests, Innsbruck, Austnia

Smow and ice avalanches belong to the most destructive natural hazards in the Alps. However, the
Holocene history and frequency of large avalanches was unknown up o \u) recently. Here we presml lcsults
performed in the Ziller Valley (Tyrol) within an disciphnary between paly
dendrochronologists, foresters, modellers as well as avalanche experts lHOL-\ - Evidence and Anl\m of
Holocene Avalanche Events’, hitp:/fhva.forvie.ac.at/S00/hola. htmi)

The compansm of palmok:gle changes at ouwr study sites ‘Schwarzensteinmoor’ and
“Schwar inalpe” with dendrochs gically dated avalanche events allows the reconstruction of 6000 years
of avalanche impact on the Pinus cembra timberline and on Alpinc vegetation in general.

Extrafossils such as algal cysts or fungal spores thereby clearly add to our understanding of (palaco-
Jecological change at high altitude and allow to assess the relative importance of climatic change and of
prehistorical human impact in the Eastern Alps. Cysts from snow algae such as Chlamydomonas and Chioromonas
may hereby help to reconstruct the long-term avalanche frequency for the Holocene.

Other algae such as Botryococcrs are clarifying the role of hydrological change for the loag-term
development of the Alpine flora and vegetation. The intriguing mnrl.lnun between Boiryococcus blooms at ZISO
m as.l and the expansion of the Abieti-Fagetum at lower, des may therefore point 1o (
precipitation as driving factor for the massive immigration and expansion of Abies alba and Fagus sylvatica 65(!)
years ago.

Other extrafossils such as spores fmm copmphllws fungi (see also the new Innsbruck-Extrafossil-
Database at http://botany.uibk.ac.at/d ils.pdf) are hereby of special interest, as they also
allow to adress the importance of livestock grazing and pn:hlsmm man on tree populations at timberline in the
Austrian Alps.

A multi-proxy reconstruction of late Holocene environmental history
and human interrelationships in Uganda

Lejju, J. B."; Taylor, D.' & Robertshaw, P.*

! Department of Geography. Trinity College, Dublin.
* Department of Anthropology, California State University.
R ucting envi | history and b il i lationships in pre-colonial centnl
Africa during the Late-Holocene period has been the focus of recent palacoenvi 1 and
studies. This paper details an allcmpl 1o mvcsugal: xhc polcmlal of phytoliths and fungal spores used in
combination with other of p v as proxies of vcg:muon history in Uganda.
The research focuses on the last ca 1000 years, which is a period of major socio-economic and environmental

changes in the region. Phytoliths, pollen and fungal spores were d from sedi cores collected from a
previously excavated archaeological site located at Munsa and used in conj ion with con 1 ch 1
AMS "C and archaeological information.

Fossil phytoliths provided additional information in ucting vegetati bling the

discrimination of vegetation types and agricultural activities generally invisible in standard pollen and carbon
isotope analyses. Phytolith morphotyes discriminated forest and shrub vegetation dominated by Cs plants from
C4/C, grasses that are adapted to various soil environments and climatic conditions. The phytoliths also provided
evidence of early banana cultivation in the region. The remains of fungal spores indicate past periods of high
densities of herbivores around the site. Phytolith and pollen records indi ion change in the
region for the last ca 4,000 years. A relatively wet and forested period existed pnm to the pcnod ca 1,000 yr. BP.
This was followed by a period of human induced forest clcarancc and bummg that caused a significant decline in
forest vegetation, increased charcoal and grassland-d y in the study area. A phase of forest
recovery occurred ca 200yr. BP, L(]l'ﬂllﬂtll'lg with the archaeological evidence of abandonment of the site.

Key words: Munsa archaeological site, phytoliths, vegetation history, Uganda.
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Reconstructing Holocene palaeoclimate using pollen, non-pollen palynomorphs and
geochemical data from the ombrotrophic peat bog of Pena da Candela, NW Spain

Martinez Cortizas, A.'; Mighall, T.” & Biester, H.?

'Edafologia y Quimica Agricola, Fac. Biologia, Universidad de Santiago de Compostela,
15782 Santiago de Compostela (Spain).
Geography, School of Science and the Environment, Coventry University, Coventry (UK).
g of Envi | Geoch y, University of Heidelberg, Heidelberg (Germany).

Petia da Cadela bog is a saddle mire situated in the Xistral Mountains (NW Spain), at an elevation of
970 m as.l. and 25 km south of the coast. Present day vegetation is dominated by sedges (Carex durieui, C.
vulgaris, C. panicea, Eleocharis multicaulis) and grasses (Agrostis curtisii, A. hesperica, Molina caerulea,
Deschampsia flexuasa), heathers are also present (Erica mackaiana, E. cinerea) (FRAGA VILA et al., 2001).

In October 1998 a peat core of 185 cm was taken by direct sampling in a recently opened ditch. The
core was sliced into 2 cm sections and the scctions analysed for trace elements, pollen and non-pollen
paly phs. The trace ¢l were d using an energy-dispersive miniprobe multi-clement analyzer
(EMMA) at Key Analytical Inc (Canada) whilst the pollen and palynomorphs were prepared and analysed
following routine methods (Barber, 1976). The age of the base of this core is 5,300 calibrated years BP.

Variations in the abundance of non-pollen palynomorphs (NPP) show no correlation with a temperature
index (T1) but a few of them showed a remarkable similarity with a humidity index (HI) developed for NW Spain
in a previous work (MARTINEZ CORTIZAS et al., 1999). Non-pollen palynomorphs T18 and T44(?) show a
direct relationship to HI and also to Cyperaceae abundance, while T306 shows an inverse relationship. These
results indicate that T18, T44 and Cyperaceae increased during wet periods and decreased during dry periods;
T306 percentages increased during dry and decreased during wet periods. The changes in NPP abundance suggest
the presence of at least four main wet periods during the last 5,300 years (based on the T18 abundance): 1860 BC
10 1590 BC, 1015 BC to 260 AD (probably two periods: 1015 BC to 790 BC and 580 BC to 260 BC), 190 AD to
525 AD and 1110 AD to 1470 AD.

The records of chemical elements also show good correlation with the NPP / wetness variations.
Lithogenic elements were supplied to the bog by the deposition of atmospheric dust (Ti, Y, Zr) as well as some
elements bound to the organic matter (like Se and Br). All have high concentrations in peat sections with low T18
(ie. during dry phases) and low concentrations coinciding with high T18 abundance (i.e wet phases). During dry
periods higher dust deposition may be expected since the amount of atmospheric dust and its residence time is
mversely correlated to the amount of rainfall (PROSPERO & LAMB, 2003), explaining the increase in the fluxes
of lithogenic elements. The increase in concentration of elements bound to the organic matter (OM) seems to be
related to an enhanced peat degradation / decomposition. FREEMAN et al. (2001) have demonstrated that the
shortage of oxygen limits peat decomposition by ining the enzimatic activity of the phenol oxidase, while
acration has the opposing effect. On the other hand, different authors have found that halogens (as Cl and Br) are
incorporated to the OM during its degradation (MYNENI, 2002; KEPPLER & BIESTER, 2003). In wet periods
the high water table prevents or slows peat decomposition because of the anoxic conditions, while in dry periods
the drop of the water table increases aceration in the upper sections of the bog accelerating peat degradation and the
incorporation of halogens to the OM. I d peat mineralization may also affect to the concentration of
lithogenic elements since the inorganic material will be relatively enriched due the mass loss of the organic
component of the peat. The net effect may be an enrichment of many elements in the peat during dry periods.

FRAGA VILA, M.IL. SAHUQUILLO, E. & GARCIA TASENDE, M. 2001. Vegetacién caracteristica de las
turberas de Galicia. In: A. MARTINEZ CORTIZAS & E. GARCIA-RODEJA (eds) Turberas de montaia
de Galicia. pp.79-98. Coleccién Técnica Medio Ambiente, Xunta de Galicia. Santiago de Compostela.

FREEMAN, C., OSTLE, N. & HOJEONG, K. 2001. An enzymatic latch on a global carbon store. Nature 409:
149.

MARTINEZ CORTIZAS, A, PONTEVEDRA POMBAL, X., GARCIA-RODEJA, E., NOVOA MUNOZ, J.C., &
SHOTYK, W. 1999. Mercury in a Spanish peat bog: archive of climate change and atmospheric metal
deposition. Science 284: 939-942.

MYNENI, §. 2002. Formation of stable chlorinated hydrocarbons in weathering plant material. Science 295: 1039-
1041,

KEPPLER, F. & BIESTER, H. 2003. Peatlands: a major source of naturally formed organic chlorine.
Chemosphere 52: 451-453.
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Freshwater algal palynomorph records from the Holocene
deposits in the coastal plain of Rio Grande do Sul, Brazil

Medeanic, S.
Institute of Geosciences. State University of Rio Grande do Sul, 91509-900, Porto Alegre, RS, Brazil,

The specific features of the present-day environment of the Coastal Plain in the State of Rio Grande do
Sul is a result of the Holocene evolution of this region associated with chimatic changes and sea-level oscillations.
Lagoons, which formed during the last Postglacial manine gression, are widespread. The ion of the
history of these lagoons and surrounding areas are usually based on palynological data from the Holocene lagoonal

di Fresh algal paly phs are d in the Hok lagoonal deposits of this region
together with pollen and spores of terrestrial and aquatic vascular plants, cysts of di _"1," and acritarch
and fungal spores. Thesc paly phs are rep d by zygosp and bias of Chiorophycean and
Zygn phy algae. S i fresh algal paly phs are more freg m ples than the
palynomorphs of other plants.

Due to sporopollenin-like composition of the ior layer, the fi algal paly phs are very
well preserved in deposits and are not d yed during the chemical of samples. Van Geel (1976) and
Van der Hammen (Van Geel & Hammen, 1978) were the first palynologists who indicated the imp of fresh
water algal palynomorphs for palaeoecological reconstructions. The zygospores of Spirogyra, Zvgnema,
Mougeotia, Debarya and coenobias of Botryococcus and Pediastrum are the most widespread algal paly ph
in the Holocene deposits. All of them are considered as freshwater algae but differ in tolerance to salinity, depth,
and pH.

L The algal palynomorphs were studied both superface sediments, and core Holocene sediments. The
recent superficial deposits from the lagoon. salt hes, fresh hes, peat and fluvial deposits were
collected and analyzed in order to establish the algal palynomorph assemblages for each. type of environment and
use the obtained data for palaeoecological reconstruction. As a result, four types of assemlages were recognized:
(1) Predominant: Pediastrum + Mougeotia + Spirogyra with subordinate Debarya, Zygnema, and rare Chara
(fluvial deposits); (2) Predominant Spirogyra with subordinate Botryococcus, Debarya, Zygnema, Mougeotia
(freshwater marsh deposits); (3) Predominant Botryococeus with subordinate Spirogyra and rare lkbarm.
Mougeotia, and Zygnema (salt marsh and superface lagoonal deposits); (4) Predominant Spirogyra with
subordinate Pseudoschizea, ocasional Botryococcus, Zygnema, Coelastrum, and very rare Tetraedron (peat).

The Holocene deposits were collected from cores extracted from 6 boreholes drilled in the dos Patos
Lagoon, the Tramandai Lagoon and adjacent terrestrial areas. A total of 120 samples were studied. A great number
of freshwater algal palynomorphs were identified in the Holocene lag 1 deposits. The changes in ratio b
marine algal palynomorphs (dinoflagellates and acritarchs), silicoflagellates and freshwater algae palynomorphs
related to marine transgression and regression stages comply with diatom analysis data and "*C datings.

The deposits corresponding to the epoch of transgression include less freshwater palynomorps than
those in the regressive series. However, Botryococcus predominate, and Spirogyra constantly present virtually in
all Holocene lagoonal sediments. Significant predominance of Botryococcus in comparison with the sum of all

encountered palynomorphs was determinated from the lagoon dep corresponded to 2r ive stage. Oth‘er
freshwater algal palynomorphs (Pediastrum, Mougeotia, Debarya, Zyg Pseudoschizea) in | 2 1 dcpos}ts
are sporadic. They were prabably allochth carried by fresh i into lagoon during the pluvial

periods, which led to freshening of the lagoons. Their proportion in different samples are varying, probably due to
oscillations in atmospheric precipitation.

Obtained data indicate that freshwater algal palynomorphs are imy for the recc ion of the
environmental evolution of the Coastal Plain during the Holocene. They may serve as sensitive indicators of
salinity, pH and depth changes'in palaecolagoons influenced by climate and sea level oscillations. Increase in
Botryococcus content in lagoonal deposits may be related to dry periods, and Pediastrum increase, on the contrary,

may indicate pluvial periods. : !
Detailed morphologic studies of freshwater algal oalynomorps and the establishment qf their ecology
are important for succesful application of these algal palynomorphs in pal logical reconstruction,
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Non-pollen palynomorphs in alder carrs
Prager, A.
Palaco-Landecology Group.Department of Botany, Emst-Moritz-Arndt-University Greifswald, Germany

The interpretation of palaco-ccological data may profit greatly from the inclusion of non-polien
palynomorphs (VAN GEEL 1972, VAN GEEL 1978, VAN GEEL e al. 1980/81, PALS er al. 1980, etc.). Thus far
analysis of bog peat has received most of the atteation in this respect. The focus of the Palaco-Landecology Group
Greifswald lies on fen ecosystems, including alder carrs. In these peat deposits, pollen grains and macrofossils are
usually in a bad state of conscrvwcn (BAm{am 2000). Many nuu-poucu palynomorphs are more resistant to

100 and thus provide an ive source of palaco-i

To Imptov: the lmapmauon of non-pollen palynomorph data surface samples were compared with

data on vegetation and environmental conditions,

Mnmpleswmnkmmllalducmmlhvamngecobglcal ditions in north Gi y.
Mllcrial was gal d from both h k and hollows and varied from moss, 10 dead wood and bark, to litter.
were d following the dard protocol for pollen samples (¢f. FAEGRI & IVERSEN 1989).

Vegcuuon rclevta were made, including mosses and fungi, and environmental conditions like pH, nutrient
factors, and water level and dynamics were measured.

Besides providing indicators by comrelation of palynomorph data with environmental conditions and
vegetation, comparison with the present taxa encountered may lead to the identification of the actual producers of

the non- pollen pxlynomplu
In order the morecasnly ible, a database that includes data on morphology, habitats,
| diti life gl Lath with other species, taxonomy, and (when available) a
photoylph has bccn crulcd Data from literature and from other, unpublished sources has been added where
logi dcscnplors allow for casy identification and description. The growing
database will be made available as an aid in identifying non-pollen palynomorphs and as a tool for providing
information on site conditions indicated by these non-pollen palynomorphs.

BARTHELMES, A. 2000: Paliodkologische Untersuch zur Entstehung von Erlenbruchwaldtorfen.
Diplomarbeit Ermst-Moritz-Amdt-Universitit Greifswald,

FAEGRI, K. & IVERSEN, J. (1989): Textbook of pollen Analysis, 4th edition, John Wiley & sons, 328 S.

PALS, ). P., VAN GEEL, B. & DELFOS, A. 1980: Palacoecological studies in the Klokkeweel bog near Hoogkarspel
(Prov. of Noor-Holland), Rewiew of Palacobotany and palynology 30: 371-418

VAN GEEL, B. 1972: Palynology of a section from the raised peat bog “Wietmarscher Moor”, with special
reference 1o fungal remains. Acta Bal. Neerl., 21: 261-284.

VAN GEEL, B. 1978: A palacoecological study of Holocene peat bog sections in Germany and Netherlands, based
on the analysis of polleu spores and makro- and microscope remains of fungi, algae, cormophytes and

i Review of P botany and Palynology 25: 1-120
VaN GB-J B., BOHNCKE, S. J. P. & DEE, H 1980/81: A palacoecological study of an upper Late Glacial and
1 from “De Borchert”, The Netherlands. Review of Paleobotany and Palynology 31: 367-

448.

The paleo-environmental indicator value of non-pollen palynomorphs in lake
sediments, peat deposits, and archaeological sites

Van Geel, B.

Institute for Biodiversity and Ecosystem Dynamics, University of Amsterdam, Kruislaan 318, 1098 SM
Amsterdam, The Netherlands. e-mail: vanGeel @science.uva.nl

In pollen preparations, other microfossils of various origin are often also preserved. Over the past 35
years, the palynology of Late Quaternary deposits has been studied at the Paleoecology research group of the
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Most fungal, algal taxa and cyanobacteria have a much longer geological history than angiosperms and
gwmospcnm:nd, therefore, some of the NPP studies are also of interest for palynologists specialised in the
is of pre-Qu y dep An overview will be given of the most mformative NPP from lakes, fens,
bogs and archacological sites. Some hitherto undescribed fossil fungal spores (Omcopodiella trigonella,
Bactrodesmium cf. abruptum), indicating nearby stands of trees on An Loch Mér, a presently tree-less island
located near the west-coast of Ireland, wall also be presented.

VAN GEEL, B. 1978. A palacoccological study of Holocene peat bog sections in G y and the Netherland
Rev. Palacobot. Palynol. 25: 1-120.

VAN GEEL, B., BOHNCKE, SJ.P. & DEE. H. 1981. A palacoecological study of an upper Late Glacial and
Holocene sequence from "De Borchert”, The Netherlands. Rev. Palacobot. Palynol. 31: 367-448.

VAN GEEL, B. 1986. Application of fungal and algal ins and other microfossils in palynological analyses.
In: B.E. BERGLUND (ed.). Handbook of Holocene Palacoecology and Palacohydrology. pp. 497-50S,
Wiley. Chichester.

VAN GEEL, B., COOPE, GR & VAN DER HAMMEN. T. 1989. Pal logy and igraphy of the
Lateglacial type section at Usselo (the Netherlands). Rev. Palacobot. Palynol 60: 25-129

VAN GEEL, B. & GRENFELL, H.R. 1996. Spores of Zygnemataceae. In: J. JANSONIUS & D.C. McGREGOR
(eds.). Palynology: principles and applications, Vol. 1, pp. 173-179. American Associ of Stratigraphi
Palynologists Foundation.

VAN GEEL, B. ODGAARD, B.V. & RALSKA-JASIEWICZOWA, M. 1996. Cyanobactenia as indicators of
phosphate-eutrophication of lakes and pools in the past. PACT 50: 399-415.

LOPEZ SAEZ, J.A., VAN GEEL, B., FARBOS-TEXIER, S. & DIOT, M. F. 1998, Remarques paléoécologiques A
propos de quelques palynomorphes non-polliniques p de q en France. Revue
de Paléobiologie 17: 445-459.

LOPEZ SAEZ, JA., VAN GEEL, B. & MARTIN SANCHEZ, M. 2000. Aplxcacxén de los microfésiles no
polinicos en palinologia arqueoldgica. Actas do 3° Congr de A ! P lar, Vol IX: 11-20.

VAN GEEL, B. 2001. Non-pollen palynomorphs. In: J.P. SMOL, H.1.B. BIRKS & W.M. LAST (eds.). Tracking
environmental change using lake sediments. Volume 3: Terrestrial, algal and silicaceous indicators. pp. 99-
119. Kluwer. Dordrecht.

VAN GEEL, B., BUURMAN, J., BRINKKEMPER, O., SCHELVIS, J., APTROOT, A., VAN REENEN, G. &
HAKBUL, T. 2003. Environmental reconstruction of a Roman Period settlement site in Uitgeest (The
Netherlands), with special reference to coprophilous fungi. J. Archacol. Sci. 30: 873-883.

Fungal spores in pollen diagrams as cultural indicators examples from our own work
Van Leeuwen, J. F. N. & Van der Knaap, W. O
University of Bern, Institute of Plant Sciences, Altenbergrain 21, CH-3013 Bern, Switzerland.

Since Bas van Geel (Amsterdam) has made us aware of the interpretative value of extra microfossils
encountered in pollen slides, we found that certain easy-to-count fungal spores are of great value in tracing cattle
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grazing and other forms of past human activity in the landscape (1) In Sagistalsee, a lake high in the northem
Swiss Alps, spores of the dung fungi Podospora, Cercophora, and Spc il d the P of
pollen and spores in terms of carly cattle grazing (Neolithic and later; \hckctal Z(X)\) (2) In Bibersee, a small
former lake on the Swiss Plateau north of the Alps, fungal spores of Ustuling deusta trace the management of
Fagus forests (van der Knaap and van Lecuwen, 2001). This fungus thrives preferentially on bark of dead and
dying Fagus trees. Ustulina declined abruptly around 3600 cal BP when grassland polien and Cerealia increased,
but continued high Fagus pollen values indicate that the beech forests were little affected. Our explanation for the
decline of Ustulina is that d the dead Fagus wood, possibly for the use as fuel and to facilitate
forest grazing. (3) In an unpublished pollen diagram from the Azores, Podospora and Cercophora spores appear
with the first colonization by man in the sixteenth century. (4) In a pollen diagram from peat with near-annual
resolution for the last century (Praz Rodet in the Swiss Jura Mountains; van der Knaap et al., 2000), extreme peaks
ofl’adoapam und Sporormiella dung-fungal spores and grassiand plant pollen (Trifolium and others) are too short
in d ially one level analysed for pollen) to allow an interpretation as a change in local vegetation
from peat to grassland and back again. It must therefore represent dung on the bog surface left by stray cattle, with
grassland pollen in the dung and the fungi growing on it

VAN DER KNAAP, W.O., andVANLEEUWEN JEN., 2001. Vi i hichte und menschlicher Einfl
in der Umpgebung des Bib hen 2600 und 50 v. Chr. In: GNEPF HORISBERGER, U. and
HAMMERLE, S (eds.) CHAM-OBERWIL, HOF (Kanton Zug) - Befunde und Funde aus der
Glockenbecherkultur und der Bronzezeit. Antiqua 33, Schweizerische Gesellschaft fiir Ur- und
Fruhgeschichte, Basel. pp. 181 and 194-199.

VAN DER KNAAP, W.0., VAN LEEUWEN, J.F.N., FANKHAUSER, A., and AMMANN, B., 2000. Palyno-
stratigraphy of the last centuries in Switzerland based on 23 lake and mire deposits: chronostratigraphic

pollen markers, regional and local histories. Review of Palacobotany and Palynology 108: 85-143.
WICK, L VAN LEEUWEN i EN., VAN DER KNAAP, W.0. and LOTTER, A.F. 2003. Holocene vegetation
in the h of Sigistalsee (1935 m asl), a small lake in the Swiss Alps. Journal of

Pllwbmlwlogy 30(3): 261-272.

Mid-Holocene environmental change at Black Ridge Brook, Dartmoor, SW England:
a new appraisal based on fungal spore analysis

Innes, J. B."; Caseldine, C. J.; Hatton, J.? & Blackford, J. J.*

! Department of Archacology, University of Durham, Science Laboratories, South Rd. Durham DH1 3LE, UK.
’Depanmcnl of Geography, University of Exeter, Amory Building, Rennes Drive, Exeter, EX4 4RJ, UK.
* Department of Geography, Queen Mary, University of London, London E1 4NS, UK.

Black Ridge Brook is an upland peat site in a climatically wet area of SW England. Pollen evidence
from the area has shown that it was once wooded, with Berula and then Corylus dominant, before successive
periods of change to more open ground and a gradual spread of mire vegetation types. Previous palacoecological
work inferred a history of burning and grazing based on microscopic charcoal levels and pollen indicators of acid
heath and bog vegetation. This led to the development of a qualitative model of vegetation change and blanket bog
initiation that implicated Mesolithic human activity, as suggested elsewhere in upland Britain.

In this paper, the assumptions of grazing and buming at the site are tested using fungal spore
assemblages. Fungal spores are common m some peat types, and in many pollen prcparauons, but have often been
under-utilised. A lysis of the changing vegetation patterns, t I I, pollen and fungal spore data
confirms the importance of grazing in certain phases of the vegetation developmenl. although not in all cases.
Indicators of burned ground are less conclusive, perhaps suggesting phases when the site itself was burned, rather
than receiving microcharcoal fragments only from distal sources. Multivariate statistical analysis of the combined
fungr. pol]cn and charcoal data suggwls that there is a clear link between some fungal types and different stages of

ion. Fungi iated with Calluna suggest that the site itself was only colonised by Calluna in
the last phase of the dlagram despite relnuvcly high pollen counts in earlier stages.

Overall, lusion g the ion of the Black Ridge Brook site and the use of fungal
spores in lhIS comcxt may be mched Fuslly, the Black Ridge Brook data are well structured and show both local
and regi ges in vegetation and fire history, with fungal evidence able to distinguish between the two in
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Casresponding author: 1 blackford@qmul ac.uk

Multi-proxy studies in the lake Estanya (pre-Pyrenean region, NE of Iberian
Peninsula): 2,000 vears of land use and climatic change

Riera, S.'; Lopez-Saez, J. A%} Julia, R.%; Wansard, G.*

' Department of Pn:hxsxm Ancient History and Archacology. University of Barcelona, 08028 Barcelona, Spain
y of Archacobotany, In of History, CSIC, 28014 Madrid. Spam
’lnsnute of Earth Sciences, Jaume Almera, CSIC, 08028 Barcelona, Spain
* Faculté Polytechnique de Mons. 9, rue de Houdain. B-7000 Mons, Belgium.

Lake Estanya is a carbonated lake located at 670 m asl in the Pre-Pyrencan ranges, close © the
northern boundary of the Ebro Basin. Climate is characterized by an annual rainfall of 625 mm and a mean annual
temperature of 12.2 °C

Maximum water depht is 22 m. The lake is monomictic, with a thermal stratification extending from
March to September. The lake has a negligible catchment area and it is mainly fed by underground springs.

A core of 1,57 m depth was obtained in the shore of the lake using a piston core.

Multi-proxy analyses were camied out. Proxies lyzed were: lithology,
mineralogical composition, water and organic carbon content, ostracod content, gcox.hem:suy of ostracod valves,
microcharcoal particles, pollen and non-pollen microfossils,

Chronological model was built using radiocarbon dates and historical data of land use with a strong
correlation with changes of taxa in the pollen record.

Cross comparison between multi-proxies allowed us 10 isolate between human and climate signals and
1o determine the causes of the environmental changcs.

Seven main episodes of envil | change were established on the basis of multi-proxy data:
Episode 1 (16090 to 1075240 AD): Dominance of saline waters as a consequence of low water levels
Non-pollen mic ils suggest mesothrophic-eutrophic conditions during X-XI1 th centuries

The first important human impact on vegetation were due to the frequent fires indicated by the
maximum charcoal concentrations during the IX th -X1 th centuries. The first phase of large-scale forest clearances
and soil erosion occurred at the same time as the lake reached its lowest water level.

Muslim and Christian warlords carried out raids over the border, and the high frequency of fires could
have been used as a military strategy to prevent settlements. Pollen record indicates thet griculture during the X th
century was mainly dedicated to vineyards, cereals and hemp.

Nitrophilous herbs and the high percentages of Arremisia suggest that the clearances could also be
attributed to the expansion of pastoral activities in spite that non-pollen microfossils related 1o grazing are very
scarce.

Episode II (1075240 to 1220440 AD): This episode is mainly characterized by a rise in the water level
probably due to moister conditions. Woodland recovers former deforested areas because of a decline in wars and
human activity, although vineyards and cereal crops continue to be present.

Episode Il (1220+40 to 136050 AD): This episode records a drastic change in water chemistry
suggesting shallower conditions and calcium-rich water. Lake level reconstruction indicates a fall to 2m below
present day level. Non pollen microfossils indi shallow- phic waters and high temperature,

Olive groves expanded during the XIII th century at the expense of vineyards induced by the warmer
and drier conditions between 1220 and 1360 AD. These climatic conditions could be correlated with the Medieval
Warm Period.

Episode lV (l360:-_50 to 1580240 AD): A pmgr:sswc change from shallower to freshwater
( phic) [ lasa | of water level rise. Maximum water level occurred at ca. 1550
AD. The rise in water level coincided with the i in hemp production, The water channels linking the three
lakes were probably built during this episode, Nevertheless, little water was added by the channels to the lake
compared with the large volume from the underground sources.
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This episade records two phm of vcg:mmn change: 1360-1510 AD is characterized by large-scale

defi jon due 1o the exp | and arablc farming; the phase 1510-1580 AD recorded a forest
jon as a g uflh:‘ phic crisis during the Modem Age.

Episode V (1580240 10 1760230 AD): Multi-proxy data suggest a fall in the lake water level and
mesothropic conditions. The minimum lake level was recorded at ca. 1700 AD. Hemp production reached a peak
according (o the pollen diagram. The peak of temmigenous sediment input at 40 cm depth could be attributed to the
hemp retting process, as stones were placed over the hemp to prevent it from floating away.

This episode started with a clearance of the mixed forest and 2 maximum land use (cultivation of
cereal, olive and hemp).

Episode VI (1760230 10 1895240 AD): The lake level uction shows a progressive rise in
wuﬂk'vel l)emgnphsc expusmn led 1o maximum vegetal degradation, inducing the growth of shrubs and

The pellen diagram shows the reduction of hemp production and the expansion of olive

crops between 1800 and 1850 AD.

Non pollen microsfossils suggest the develop of p Ii

Episode VII (1895240 to 1991 AD): The rogressive decrease in water level led to mesothtopic status.
Agricultural activity decreased as a consequence of depopulation after 1870. Non pollen microsfossils indicate
large grazing activities.

Session h8

POLLEN CALIBRATION AND QUANTITATIVE RECONSTRUCTION OF
PAST VEGETATION COVER

Reconstructing 17 centuries of forest history around Lake Clair, Quebec, Canada
Richard, P. J. H.
Department de Geographie. Universite de Montreal. C.P. 6128 Centre-Ville, Montreal (Canada H3C 317).

Lake Clair is located in the Sugar Maple ~ Yellow Birch Vegetation Domain (Mixed Forest Biome) of
southern Quebec, ca. 50 km northeast of Québec City, close to the southern limit of xhe Bureal Forest (Balsam Fir
~ Yellow Birch Vegetation Domain). The forest stand in the lake’s hed hed, and is now
occupied by six tree species: Sugar Maple (Acer saccharum : 68%), American Beech (Fagus grandifolia : 9%),
Balsam Fir (Abies balsamea : 9%), Red Spruce (Picea rubens : 8%), Yellow Birch (Betula alleghaniensis : 6%)
and some While Birch (B. papyrifera) (% of total basal arca).

resolution pollen analysis of a short core (0-50 cm of surficial lake sediments), spannmg the last
1700 years (2' Pb and “*C dating), reveals assemblages that closely track the land pe-level vegetational ct
that oceurred outside the watershed in the nelghbounng Saint-Lawrence Lowlands: 1) the early settlement under
the French Colony (Seigneurie de Portneuf since 1647 A.D.), 2) the progressive clearing of forests for agriculture
in the Lowlands, 3) its maximal extension to the hinterland, towards the Laurentian Highlands and Lake Clair
between 1830 and 1870 A.D., and 4) the demise of marginal agriculture since 1920 A.D. Nowadays, the closest
agricultural areas are located some 10 km away from the lake. They never got closer in the past. Pollen evidence
for those changes include the arboreal pollen decline and recovery, and the changing representation of cereals,
weeds, and second-growth tree species like Red Maple (Acer rubrum). All are long-distance transported from
outside the watershed and totalize 15-20% of the pollen sum. A decline from 10 to 3-4% in the pollen
representation of White Pine (Pinus strobus) and of Eastern Hemlock (Tsuga canadensis) underscores those extra-
regional vegetational changes.

Within the regional pollen source-area, that is the Lake Clair catchment itself, the quantitative changes
in forest composition through time were assessed by applying a correction factor to the pollen representation of
each of the five tree genus represented in the forest canopy. Those correction factors were derived from a
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the regional vegetation (% basal arca). This allowed the reconstraction of the pnmeval, late Holooene lursx
around Lake Clair, and the examination of the changes that occurred during the Iast two millenia

The pre-historical forest composition, albeit similar 1o the modem, expericnced marked changes in the
abundance of Red Spruce. Balsam Fir, Sugar Maple and Amenican Beech. The former two appear to have
respoaded closely to the Littie kee Age (cooling) by increasing their abundance, but they also show a sustained
increase at the scale of the Upper Holocene (Neoglacial). Sugar Maple and Amencan Beech experienced a
corresponding decline at both temporal scales, but only the former responded 10 the end of the Little kee Age by a
spectacular increase of its populations. Sugar Maple thus reacted much as an tolerant species. The intolerant
Amcrican Beech was 2 much more important component of the primeval forest (22% compared to 9% in modern
tmes). There are indications for cychic changes in the mutual abundance of Sugar Maple and American Beech that
could relaie to competition, or to century-scale climate cycles. Finally, a steady decline of the pollen accumulation
rates for the deciduous species is mdn:auve of an overall decline in the density of the tree cover throughout the last

17 centunies, perhaps term depletion of soil
Pollen aml\ms of Lake Clnr s scdxmenls thus exhibit the long-term response of a forest to both
limatic and non ch c (competition and soils) envi 1 changes.

Objective comparison of vegetation composition between
sites using pollen assemblages

Sugita, S.
Department of Ecology. Evolution and Behavior. University of Minnesota. $5108-6097. St. Paul (USA)

A new method to assess the differences in species comp of the di between
pollen sites is proposed and tested. Diff in the regional pollen background can smx\glv mﬂucnce the pollen
representation of vegetation (Sugita 1994; Sugita et al. 1999; Parshall and Calcote 2001). Even if the vegetation
composition is the same within the relevant source area of pollen (as defined in Sugita 1994), the polien
assemblages can differ in other regions or in different time periods with the changes in the background pollen.
This makes objective comparison of the vegetation composition among sites using pollen assemblages difficult.

The proposed method, the Qualitative Assessment of Difference method or QAD, neutralizes the
impacts of the background on the pollen asscmblagcs and objectively ranks the plant abundances of individual
taxa between sites. Based on the pollen data, the diffi in ion proportion of the constituent
taxa are assessed at a pair of sites at the same nmc horizon using an inverse form of the Extended R-value model
(Prentice and Parsons 1983), and are expressed as positive, negative, or no difference between the sites. Although
the results are qualitative, this method is free from the artefacts of p lculation of pollen blag
and is unconstrained by the changes in background pollen abundancc We dcmonsume the validity of the method
using a hypothetical example, and an empirical data set of the surface pollen from forest hollows and the
surrounding vegetation from northern Michigan and northwestern Wisconsin in the United States. The QAD
method is appropriate for sites closely located to cach other, satisfying the assumptions that the background pollen
loading and pollen productivity for individual taxa considered are consistent among sites. Reconstruction of the
vegetation composition using the fossil pollen records from four forest hollows at the Sylvania Wilderness in
northern Michigan shows the advantages of the method over the stand-type reconstruction based on the
multivariate numerical techniques.

PARSHALL, T. & CALCOTE, R. 2001. Effect of pollen from regional vegetation on stand-scale forest
reconstruction. Holocene 11: 81-87.

PRENTICE, LC. & PARSONS, R.W. 1983, Maximum Likelihood Linear Calibration of Pollen Spectra in Terms
of Forest Composition. Biometrics 39: 1051-1057.

SUGITA, S. 1994. Pollen repr ion of vegetation in Q y sedi Theory and method in patchy
vegetation. J. Ecol. 82: 881-897.

SUGITA, S., GAILLARD, M.-J. & BROSTROM, A. 1999. Landscape openness and pollen records:
a simulation approach. Holocene 9: 409-421.
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