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Late Holocene paleoenvironmental history of two estuaries in Dhofar
(Sultanate of Oman)

Hoorn, C.' & Cremaschi, M.}

"Institute for Biodiversity and Ecosystem Dynamics, University of Amsterdam, Kruislaan 318,
1098 SM Amsterdam, The Netherlands, ¢-mail carina hoom @ milne.¢c
* Dipartimento di Scienze della Terra, via Mangiagalli 34, 20133 Milan, Raly, e-mail: mauro.cremaschi @ libero.it

The coastal wetlands in Dhofar (Sultanate of Oman) provide a record of Late Holocene
palcocnvironmental history. The age of the surface sediments at some selected sites in the estuaries, locally known
as khawrs and qurms, ranges from 750-390 calendar years (cal y) BC 10 Present. Geomorphological data suggest
that prior to 270-420 cal y BC these estuaries were open 1o the sea and received a high input of fresh water from
the mountains. At least from 270-420 cal y BC onwards, the physiography of the estuaries changed as a
consequence of dwindling fresh water input from the mountains. As a result, the open estuaries changed into
barrier dominated estuaries with periodical input of saline and fresh water. Palynological data indicate that the
estuaries are mainly filled with (i) pollen and spores from the surrounding vegetation: (i) a regional input of
pollen and spores through surface and subsurface runoff from mountains, coastal plain and, wadis; (iii) pollen and
spores from East Africa and the Indian subcontinent brought in by the monsoon. Between 750-390 cal y BC and
270-420 cal y BC the local input of khawr taxa prevailed whereas from 270-420 cal y BC to Present coastal plain
and wadi taxa prevail. Both geomorphological and palynological data suggest the ancient centers of trade such as
Samburam at Khawr Rawri (ca. 100 BC w0 400 AD) and Zafar at Khawr Al Balid (12" 10 15" centuries AD) were

affected by important hydrological changes related to desertification of the region as a consequence of a
kening SW ( ) 3

Vegetational changes and human presence in the low and subalpine zone in Val
Febbraro, upper Spluga Valley (Central Alps), northern Italy,
from the Neolithic to 1 AD

Moe, D.'; Engan, A. (Maude) ?; Fedele, F. C. > & Kvamme, M.

' Museum of Botany, DNS, University of Bergen, Allégaten 41, N-5007 Bergen, Norway.
* Gamle Vegsundveg 30, N-6012 Alesund, Norway.
* Section and Museum of Anthropology, University of Naples, Via Mezzocannone 8, 1-80134 Napoli, Italy.
* Lynghei , Hordaland fylkeske e, Agnes Mowinckelsgate 5, N-5020 Bergen, Norway.

An interdisciplinary pal ological study in Val Febbraro, the upper Spluga Valley (1), between
1830m and 2304m asl, suggests temporary presence of early Neolithic man at around 6,000 BP. Local forest
clearance and charcoal dust are found. Stages of forest and treeline disturbances, and increased human presence
are seen from around 5,500 BP, 5,100 BP, and 4,000 BP. A marked increase of disturbances, mainly pasturing, is
dated to the beginning of the Bronze Age. The last major stage of human made impact on the vegetation

ds with the beginning of Iron Age, with a small temporary reduction seen during the Roman Period.
Local archacological sites, finds and 14C dates coincide with the vegetational and noticeable phases.
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NON-POLLEN PALYNOMORPHS FROM FRESH-WATER SEDIMENTS.
PEAT DEPOSITS AND ARCHAEOLOGICAL SITES

Alpine extrafossils in palynological preparations from Austria -
A contribution to the new Innshruck-Extrafossil-Database
ttp://botany.uibk.ac.at/downloads/extrafossils. pdf

Wild, V."; Walde, C." & Haas, J. N.'
' Department of Botany, University of Innsbrack, Austria

Extrafossils or non-pollen palynomorphs are often completely overlooked in palynalogical studies

Here we present some detailed microscopical studies on all kind of reprod and vegetative of algae
and fungi, as well as on zoological (e.g. arthropod: bellania). which show that extrafossils may be as
abundant as pollen in Quaternary studies.

Palynological I perfi d on peat graphies from the Zifler Valley in Tyrol, Ausina
(Scl inmoor and Schwar nalpe within the disciplinary h project "HOLA ~ Evidence
and Analysis of Hol Avalanche Events’, hitp/fbva foevicac avSO0Mola himl) allow 10 assess the
importance of extrafossils for the interp of high Alpine long-term environmental change

Extrafossils such as Botryococeus, Chlor . Chlamyd: Ustuling deusta, Gacumannomyeoes
or Mycorrhiza spares (e.g. Gl ) indirectly add to the of sail cond hydrological change,
umberline fluctuations and of Alpine forest density, wh spores of coprophilous fungi (cg Podespora,

Sporormiella, Cercophora and Sordariaceac) may account for the 6500 year old history of human and grazing
impact in Austria.

Digital photographs of all d ined and und d extrafossils allow now o set up a new
Internet-Database in order to firm as a forum for palynologists working on fossils in regions
worldwide, and to allow d ination and di in this field of rising interest o environmental scicatists,

archacologists, geographers and geologists.

The abundance of snow algae (Chloromonas and Chlamydomonas) in Holocene bog
sediments linked to shifts in Alpine Timberline and snow-avalanche
frequency in Tyrol, Austria

Walde, C.'; Wild, V."; Remias, D.'; Liitz, C."; Luzian, R. & Haas, J. N.'

! Department of Botany, University of Innsbruck, Austria.
* Department of Avalanche and Torrent Research, Austrian Federal Office and
Research Centre for Forests, Innsbruck, Austria.

The Quaternary history of snow algae is completely unknown today. Blooms of the Chlorophyceaen
algae Chlamyd. nivalis and Chlor nivalis frequently cause Red Snow™ in artic and
alpine snowfields at summertime due to the massive ace lation of lary car ds. Many of these snow
algae survive a snowmelt and other unfavourable conditions by building cyst-like resting stages. These cysts have
a well developed, long-lasting cell wall with species-specific omamentation and can be recognized in
palynological studies.

Here we present the first comparative study on Chlamydom and Chl cysts found in
Holocene sediments from two bogs in the Austrian Alps (Schwar i o & Schwar inalpe in Zillertal,
see also our project homepage HOLA -~ Evidence and Analysis of Holocene Avalanche Events',

ul
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http//fbva forvie ac av/800/hota hml) which show that the amount of snow algae varied dramatically for the last
9500 years. For Schwarzensteinmoor (2150 m a.s.L), the amount of cysts scems thereby directly correlated to the
landscape openness and to the amount of snow transported 1o the coring site by snow avalanches in late winter and
carly spring.

Major avalanches starting at 2700 m a.s 1. had a pronounced negative effect on the long-term stability
and stand structure of the Pinus-cembra-timberline below 2300 m a.s.1., and produced rising snow algae values by
the focussed deposition of huge snow amounts at lower altitudes. An increase in the grazing pressure and human
impact on the Pinus cembra forests since the Neolithic period more than 6000 years ago may have even
accentuated this effect. The frequency of snow algae cysts in Holocene sediments may therefore directly account
for the long-term avalanche freq y in mg i regions worldwide.

Are fern spore key indicators of recovery ecology in wet tropical lowland rainforest
communities? Vegetation reconstruction from coastal peats

Jago, L. C. F. & Boyd, W. E.

Centre for Geoarchacology and Palacoenvironmental Research, Southern Cross University,
Lismore, NSW 2480, Australia.

The coastal peat swamp in the lowland wet tropics at Garu, West New Britain, has developed in a area
with a dynamic environmental history. The region has been defined by periodic disastrous plinian volcanic
episodes and allows us to examine the resilience of tropical rainforest communities to major environmental
change. Four metre profiles, with very clearly bedded tephra and peat layers, have permitted fine-scale resolution
palynology, dating from around 3000 yrs BP.

‘The spore and pollen analysis which allowed us to examine in detail the natural regeneration of the
rainforest also provided the possibility to identify key indicators of the processes of recovery. The fossil plant
assemblages at this peat swamp indicate clear changes in vegetation communities occurring between volcanic
cruptions, and once recovery commences, the forests g Iy blished th Ives quite rapidly, reaching
relative maturity within a century or less.

It appears possible that ferns have played a significant role in the recovery ecology of the rainforest
communities following the major tephra events. However, before we can confirm this, we need to determine if the
abundance of ferns is a palynological artefact (COLINVEAUX 1999) or a genuine expression of the ecological
process (cf. Maunten Paia). It is notable that the peat rates of 1cm/5-8 years may be best explained by a significant
imput of organic matter from a dominant fern community. The rapid peat rates are reflected by fast recovery of the
rainforest communities.

COLINVEAUX, P., DE OLIVEIRA, P.E. & PATINO, J.EM. 1999. Amazon pollen manual and atlas. pp. 48-
54. Harwood Academic. Amsterdam.

LENTFER, C. & BOYD, B. 2001. Maunten Paia: Volcanoes, people and envir : The 1994 Rabaul
voleanic eruptions. Southern Cross University Press, Lismore.

Non-pollen palynomorphs as sources of palaeoecological information:
case-studies from Mediterranean Spain

Carrién, J. S." & YII, R.?

! Departamento de Biologia Vegetal, Universidad de Murcia, Spain.
* Area de Botdnica, Universidad Auténoma, Barcelona, Spain.

Several examples from Mediterranean Spain are used to show that records of non-pollen palynomorphs

(algal and fungal spores and cysts, charophytes and other microfossils of unknown biological origin) are
worthwhile in addition to pollen analysis for studies of palacoecological reconstruction. In the lacustrine sequence
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of Casiada de la Cruz, the of pakscod i & = w 3 <
: £rap P = P wth climatic control of
vegetation stages 2t the response scales of decades 1o ¢ The seg of N peovides evidence of

millennial-scale change in the trophic conditions of & peat-forming basin, whach Bels local and ve

changes since the last glacial 1o the Holocene under the influencs of fire events, chmchlp:md'm

activity. The sequence of Villaverde shows out-of -phase rela hins of 3 ad W Mo s
v ¥ gl

developments. probably in connection with alterations i local drainage patterns cassed by karst dynamics
groundwater input. The correl bet i logical, and local foswl and macrofossil sorati graphics

-

is nevertheless notable. The sequence of San Rafael offers an example of synchronous vanation of x ViR
pollen and microfossils indicative of temporary marsh desiceation, in concordance with regronal h:;ql:t of
aridification since the mid-Holocene. The sequences of Siles and Gador show how extrafossil abandances can be
used to establish the tempo of pastoral pressure. chimatic change, and fire incidence Non-polica palynomaorphs can
also help address crucial taphonomical issues with coprolite. middens, and other fossil materials.

Fresh-Water Algae, indicators of monsoon fluctuations over West Africa
during the last glacial-interglacial transition

Cazet, J. P.; Lézine, A. M.; Duplessy, J. C.
LSCE, UMR 1752 CNRS-CEA, Orme des Merisiers, 91191 Gif-sur-¥ vette cedex (France)

The study of aquatic and mangrove pollen grains and algae from fresh water enviroaments from core
KW31 recovered off the mouth of the Niger River (3°31°IN - 0573471 E. 1181 m water depth) documents large:
scale changes in niver discharge linked to vanantons in Atlantic Monscon rainfall dunng the last glacial
interglacial transition and the Holocene.

The algal blages are composed of 70 morphotypes ponding to 26 & d txa Two
main taxa are dominant: Pediastrum which records the strongest river input from 14 500 10 7500 cal years B P,
and Botryococcus which indicates surficial runoff in more arid periods, particularly at the oaset of the deglaciation
and during the Younger Dryas. Several dry events punctuated the first and more itense phase of the so-called
“African Humid Period™ (14 500 cal years B.P. ~ 8 200 cal years B.P') ;: during the Younger Dryas (13 400-12 100
cal years B.P.), then around 11 400-11 200 cal years B.P. and 9600-9400 cal years B.P, testifying for important
climate instability. The fluvial phase ended after 7500 cal years B.P.. while dry conditions definitively took place
after 5500 cal years B.P. KW31 shows that the increase in fresh-water input 1o the ocean and correlative rainfail
over Tropical West Africa was gradual in response to insolation forcing at the wansition from glacial to
interglacial situations ; the record of the end of the Holocene fluvial period is on the contrary abrupt, contrasting
with land data which indicate that humid conditions persisted during the late Holocene, allowing for a lacustrine
phase centred around 3500 years B.P.
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The late glacial maximum hydrological conditions of the Venetian Po Plain
(north-eastern Italy). Some evidence from non-pollen palynomorphs

Miola, A.; Canale, A.; Favaretto S.; Piovan S. & Sostizzo, A

Department of Biology, University of Padova - Via Ugo Bassi 58 B, 35100 Padova ~ ltaly.

Sed Yy 5¢q from the jan alluvial plain (north-castern Italy) have been widely studied
in recent years (detailed references in Miola er al., 2003). Many Authors reported the presence of peat layers at
different depths from the ground level. According 10 radiocarbon dating, the ages of peat layers range from 22,500
10 18,000 yr BP. These layers could be used as a biostratigraphic tool for the correlation of sequences, when litho-
stratigraphic data are not useful. In fact the sedimentation has been greatly affected by the evolution of the
principal fluvial systems (Adige, Brenta, Piave and Tagliamento) and by the sea-level fluctuations (Castiglioni &
Pellegrini, 2001, Bondesan et al., 2002). On the other hand, the microfossil content of sediments such as sands,
silts and clays, is quite poor. Pollen analysis of peats, on the contrary, offers useful results. In particular it has been
argued that the entire arca was covered by an upland plant community, mostly consisting of Poaceae, Arfemisia,
Chenopodiaceae, Caryophyllaceae, A A idi Api and arboreal plants as Pinus and Betula.
These data do not repart pollen records from local plant communities of peat bogs, with the exception of
Cyperaceae and a few aquatic taxa

Our research aims to identify the local plant communities in LGM peat-bogs, in order to contribute to
the definition of past local hydrological diti Samples of radiodated peat sedi from seq cored in
the north Adriatic sea coastal area, have been analysed. We have studied pollen, non-pollen palynomorphs and
macrofossil remains (sensu Birks & Birks, 1980), and compared pollen and non-pollen palynomorphs data with
semi-guantitative macrofossil remains data.

We identified some herbaceous polien types and many types of Fungi, Algae and Mosses and non-
pollen palynomorphs of unknown origins. Pollen of Cyperaceae and spores of Mosses were the dominant faxa.
Among the macrofossil remains, Carex cf. fusca rootlets and remains of the brown moss Scorpidium scorpioides
were the most abundant. So we argued that mosses spores were possibly produced by Scorpidium scorpioides,
now living in artic and boreal regions, in eutrophic bogs with low content of mineral salts (Polunin & Walters,
1985).

In order to decide whether there is an equal distribution of pollen and spore associations among sites,
pollen and spores records have been compared by means of a new statistical method of data analysis, namely the
NonParametric Combination of Dependent Per ion (NPC) Tests (Pesarin, 2001). This new method has been

dopted by the data configuration is ch rized by a relatively high number of variables, i.e. pollen and
spore faxa, compared 10 the number of statistical units, i.c. peat samples. In this situation a standard multivariate

pproach, as Principal Comp Analysis, is not appropriate and applicable and in general it does not permit any
kind of decision on the problem of determining whether there is an equal distribution of pollen associations among
the sites.

BIRKS, H.J.B. & BIRKS H.H. 1980. Quaternary palacoecology. Edward Amold, London.

BONDESAN, A., MOZZI, P. & CALDERONI, G. 2002. L’assctto geomorfologico della pianura veneta centro-
orientale, stato delle conoscenze e nuovi dati. Scritti in ricordo di Giovanna Brunetta. pp. 19-38. Dip.
Geografia dell' Universita di Padova.

CASTIGLIONI, G.B. & PELLEGRINI, G.B. (eds.) 2001. Note illustrative della Carta geomorfologica della
Pianura Padana. Geogr, Fis. Dinam. Quat. Suppl. IV, 208 pp.

MIOLA, A., ALBANESE, D., VALENTINI, G., CORAIN L. 2003. Pollen data for a biostratigraphy of LGM in
the Venetian Po Plain. Il Quaternario. 16 (1 bis): 21-25.

PESARIN, F. 2002. Extending conditional inft to unconditional ones. Journal of the Italian Statistical
Society. (in press).

POLUNIN, O. & WALTERS, W. 1987. A guide (o the vegetation of Britain and Europe. Oxford University Press.
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Holocene non-pollen palynomorphs from Lake Zempoala, Mexico
Almeida-Lenero, L.' & Van Geel, B*
' Depto. de ecologia y Recursos Naturales, Pacultad de Ciencias, 1) snd Nackomal A

C.P. 04510, México D F. Mexico. o-mail

ey - lall @h focncias Wam.mY
Institute for Biodiversity and Ecosystem Dynamics, University of Amsterdam, Kruislaan 318, 1098 SM
Amsterdam, The Netherfands. o-mart vanGesl @ scicnco sl

de Mexwo,

A 520 cm long core from Lake Zempoala (2500 m alt ), located 63 km SW of Mexico City comprises
mhﬂaﬁwakmmﬁ-w&mwhumdmwmmczmuu
documented. Among these are the spores of various coprophilous ascomycete taxa (Podaspora-type. Corcaphona-
type and Svpomrmizlla—typc)A We also recorded chiamydospores of the a;\l fungus Glomus (crosion indicator) and
.._;r“ qfl‘ anow) es (parasitic on Cyperaceae). In addition we found heterocysts of Rivelaria-type
(e P y g phosph phication of the lake), chamred
(human impact) and leaf-spines of Ceratophyiluom (the pollen of which does ot W*mm““:
Sporormielia was by Owen Davis and he used these characteristic fungal cells 1o document changing granng
pressure in N-American sites during the late Plei herb and late Hok of
domesticated herbivores by Europeans. The records of non-pollen palynomorphs Zempoala deposits
form a valuable addition to the pollen record The paleo-envi 1 “uuuul:dmmm
palynomorphs is evident. Many of the non-polien paly appear to be politan, but not ubiga
ALMEIDA-LEAERO, L., 1997. Vegetacidn, fitogeografia y pal logia del | alpino y b

montanos de la region central de Mexico. PhD Thesis, University of Amsterdam, The Netherlands. :

ALMEIDA-LENERQ, L., HOOGHIEMSTRA, H, CLEEF, AM & VAN GEEL, B, in prep. Holocene climatic
and environmental change from pollen records of Mexican lakes Zempoala and Quila

DAVIS, OK.. 1987. Spores of the dung fungus Sporormiclla: increased abundance in histone sediments and
before Pleistocene megafaunal extinction. Quat. Res 28: 290-294

LUNDQVIST, N., 1972. Nordic Sordariaceae s. lat. Symb. Bot. Ups. 20 1.374.

VAN GEEL, B, BUURMAN, J. BRINKKEMPER, O, SCHELVIS, .. APTROOT, A, VAN REENEN, G. &
HAKBUL, T., 2003. Eovi 1 of a Roman Period settiement site in Ustgeest (The
Netherlands), with special reference to coprophilous fungi. J. Archaeol. Sei 30 §73.883

VAN GEEL, B., 2001. Non-pollen palynomorphs. In: JP. SMOLL, HJ)B. BIRKS & WM LAST (eds)
Tracking environmental change using lake sediments.. Volume 3 Terestial, algal and silicaceous
indicators. Kluwer, Dordrecht, p. 99-119.

Lake deposits, natural archives of past land use and atmospheric pollution
Bunnik, F. P. M. & Walraven, N.
Department of Geo-Environment. TNO-NITG, Utrecht, (The Netheriands)

Traces of the past play an important role in the appreciation of present-day landscapes. Natural
archives, such as lakes, peat bogs and ponds are important records of the past. They contain information about past
environments and climate but also about past human activities. These natural archives are not only part of our
cultural heritage, but they also tell us of events in the past which may serve as a lesson for the future
Unfortunately present-day landscape develop (a.0. housing and road jon) and work
(a.0. dredging) and lowering of ground water levels threaten these natural archives Results of sediment studies
may provide convincing arguments to value and preserve them.

Our history is preserved in archives. For the last decades, most climate and environmental parameters
(e.g. temperature, water quality, ctc) are recorded instrumentally. For climate data, we can even rely on written
records from the past 200 years. However, when going back further in time, or when reconstructing non-measured
records, we need to rely on the natural archives. In The Netherlands, lakes, peat bogs and ponds, if undisturbed,

are most valuable natural archives. Lake dey P p ing of (a mix of) minerals, organic
and inorganic chemical comy the ins of living organisms (pollen, ils), etc. Studying these
Vol, 14 (2004) 577
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sediment Layers (read: natural archive) with geobiological, geophysical and geochemical methods, reveal
information about past chmates, environments and human activities.

Pollen analysis of the sediment reflect the shift in agriculture in the second halve of the 20™ century
from cereal growing (rye, wheat) 1o com (Zea mais) production. Comn became an important crop in the last
decades of the previous century, as the comficlds tolerate great quantities of produced by the i 2
bio industry (pig farming) in the arca. The com in tum is used to feed caitle. Coeval to this shift the pollen records
indicate increasing nutrient levels of the meadows by lower values of grassland weeds as ribwort plantain
(Plantago lanceolata). The increase of arboreal pollen m the record of Fort Vechten shows the reforestation of the
fortress since the Second World War, when the area was completely deforested for military

In 2003, two small antropgenic lakes near Utrecht, viz. Lake Vechten and Lake Fort bij Vechten were
sampled and analysed. From each lake several sediment cores were taken. Based on the ""'Cs data it was clear that
the lake sediments were undisturbed and record the period from 1940-2003. The chemical composition and
o of spherordal carb fly-ash particles was determined using 1-cm thick slices. Lead was
extracted following GRANEY etal , 1995, The method used to extract SCP was an adaptation of the method
developed by ROSE, 1990. The SCP curve - the first in The Netherlands - can serve as a reliable dating method
for last century deposits in The Netherlands (ROSE, 1999).

Results show that he atmospheric lead and SCP deposition increase from 1940 towards the 1970's and
than sharply decrease. The increase in the lead content is caused by the increase of the combustion of leaded
gasoline. From 1923 tetracthyl (TEL) lead was added to gasoline for its anti-knock properties. However, soon after
the introduction of TEL, scientific rescarch revealed that gasoline lead poses a serious threat to human health. It
lasted until 1970 before legislative measures were taken to curtail lead in gasoline inducing a strong decline in the
atmospheric deposition of lead after the 1970's.

GRANEY, JR., AN. HALLIDAY, G.J. KEELER, J.O. NRIAGU, J.A. ROBBINS & S.A. NORTON. Isotopic
record of laed pollution in lake sedi from the northi n United States. Geochim. Cosmochin. Acta,
59. pp. 1715-1728.

ROSE, N.L., 1990. A method for the extraction of carbonaceous particles from lake sediment. J, Paleolim. 3. pp. 45-53.

ROSE, N.L., 1999. The spatial and temporal distributions of spheroidal carbonaceous fly-ash pariteles (SCP) in
the sediment records of European mountain lakes. Water, Air & Soil pollution 113. pp. 1-32.

Linking current environments and processes to fungal spore assemblages
Blackford, J. J." & Innes, J. B.?

! Department of Geography, Queen Mary, University of London, London E1 4NS, UK.
* Department of Archacology, University of Durham, Science Laboratories, South Rd. Durham DHI 3LE.

While the basic premise of palacoecological research is that the past and present can be linked,
qualitatively or quantitatively, this has not been the case with much of the work in fungal spores. This relates
partly to the shortage of ecological data, especially in terms of microfungi on plants or in soils. An additional
problem is that despite the increasing range of surface-studies of pollen influx and representation in a range of
European environments, this approach has rarely been extended to include fungi. To address this problem, modern
samples have been analysed from moss polsters, surface litter, shallow soil scrapes and slightly deeper soil
samples from a range of different vegetation types. In this paper, we outline the techniques used and make
recommendations for further research in this field, regarding sampling spatially and in terms of depth and choice
of material. Secondly, we report modern fungal and pollen assemblage data from heathland and woodland sites in
the UK and suggest how these can be used to interpret subfossil, Holocene-aged fungal spore assemblages.
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Linking pollen transport in rivers to catchment vegetation: implications for sediment
source tracing and palacoenvironmental reconstructions

Carpenter, R. G.'; Brown, A. G.' & Walling. D. E.'
' Department of Geography, Reanes Drive, Usiversity of Excter, Exeter, UK. EX4 4RJ

Existing work has shown that polken and spores for a significant prog of the particulate
organic load transported by rivers and the water-bome pollen asscmblage is chwely related 1o that of the
ding vegetation. This paper rep an investig: of the rel hep b Nuvial polien and the
vegetation of the surrounding catchment. The catchment of the River Exe Devon, UK. was chosen for the stady as
it represents a catchment with distinct zones ch sod ag vep and hydrological resp
The River Exe rises on Exmoor and its upper catchment is charactensed by moorland and rough pasture with
limited suspended sed: production. The central part of the catchment is & d i L

and pasture, whilst the lower part is dominated by arcas of arable farming which sre typically arcas of high
suspended sediment production. Samples were collected at a number of sites along the River Exe to identify the
sources of the water-bome pollen and to examine both the temporal and spatial vanations in its assemblage during
storm events. A ber of sampling techniques were loyed. inclading point, hydrograph and tume-integrated
sampling. The results demonstrate that water-bome bits similar hydrody beh to fine
particles, once ion is p ia hip b pended  sodi and
concentrations is not a direct relationship, mainly due 1o the effects of seasonality,
source i.e. re-suspended material or fresh input. Temporal and spatial

ch istics have been identified, these relate to the & & type and fl ing scason as shown by
the transport of Calluna vulgaris. The results from frequent sampling permit the construction of a model t©
demonstrate the input and outputs of the system and the production of a steady state polien diagram, which arc
compared to pollen diagrams with a fluvial signal

Poster session h8

POLLEN CALIBRATION AND QUANTITATIVE RECONSTRUCTION OF
PAST VEGETATION COVER

Reconstructing biodiversity from pollen data: making the data comparable
Weng, C.; Duivenvoorden, J. F. & Hooghiemstra, H.

Institute of Biodiversity and Ecosystem Dynamics (IBED), University of Amsterdam, Kruislaan 318,
1098 SM Amsterdam, The Netherlands. Email: weog@science.uvinl

Biodiversity has long been of interest to ecologists and conservation hiolugglx Sevqnl factors l}a_vc
been proposed that may regulate biodiversity of a community or a region, including climate, climatic stability,
habitat heterogeneity, competition, predation, disturbance, production and energy availability. However, the
mechanism and importance of these factors are still unknown. A biodiversity history mny‘revul the possible
relationship between biodiversity and the environment, and provide clues as 1o how this rel.numsb:p may change
in the future. Preserved fossil artifacts of animals or plants may be a useful source of bi@lwrnly history.
However, the fossil record is often not complete or continuous. Fossil pollen from pre-dated sediments may be a
more accessible source for this purpose. :

So far, there have been at least four categories of methods available for bludl;cnl(y wcmwuc:wn
using pollen data: 1) direct comparison of the number of pollen types (palynological nic ness) enc n
pollegn zopectm: 2) comparison of d[;::rsily indices based on downpor: pollen speetra, suc_h as the Shanmm-Wc:lver
index, Simpson’s index, Berger-Parker index etc.; 3) comparison of palynological richness using rarefaction

Vol. 14 (2004) 579
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