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ABSTRACT

Digom andyses were caried out on sediment cores collected from two low-lying, dosed
dranage basns (PAD 9 - 58Y4646'N, 111°1948W; PAD 12 - 58%7.29, 111°19.74) in the
Peace sector of the Peace-Athdbasca Ddta (PAD), Alberta, Canada, to provide >1000 year
long records of hydro-ecologicd change. Results from diatom andyses were compared with
macrofoss| and gable isotope records from the same cores and assessed within the framework
of an Athabasca River headwater climate record inferred from isotope dendrocdlimate data
Results from PAD 9 and PAD 12 sediment cores indicated coseddrainege conditions during
the Medievd Wam Peiod (MWP) and the pod-Little lce Age and high water conditions
during the Little Ice Age (LIA). High water levels a& PAD 9 and PAD 12 reflected high water
conditions on Lake Athabasca and the Riviere des Rochers or possibly the Peace River during
the LIA (~AD 1600-1900). High water conditions were dso observed a low-lying dtes in the
centrd and southern regions of the PAD (PAD 31 and PAD 37), and corresponded with
evidence of high dreamflows on the North Seskatchewan River. In contradt, desccetion
evidet & PAD 5, a dte lagdy isolated from river influence, reflected amosphericdly dry
conditions during the LIA. Congdent with changes obsarved & PAD 5, sediment records a
PAD 15, an oxbow lake off the Revillion Coupé demondrated low flood frequency during the
ealy to mid-1700s. Increased water levels evident a low-lying Stes located in proximity to the
centra opendranage nework of lakes and rivers were likdy due to higher flows on the
Athabasca River and potentidly on the Peace River. High flows on rivers of the PAD may be
atributed to snowmdt-dominated runoff during the LIA rdaive to the ranfal-dominaed

runoff during MWP (prior to ~AD 1600) and the post-LI1A period (~AD 1900 to present).
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INTRODUCTION

The Peace-Athabasca Ddta (PAD), the world's largest freshwater deta, is contained within
Wood Buffdo Nationd Pak and has been dedgnated as a Ramsar wetland of internationd
importance and a UNESCO (United Nationd Educationd, Scentific and Culturd
Organistion) World Heritage dte for its ecologicd and culturd dgnificance. The PAD
contains a lage number of smdl, perched basns tha provide favourable hebitat for a large
vaigy of plant and animad specdes (PADPG, 1973). The ecology of these basns is dosdy
linked to the hydrology of the sysem. In paticular, periodic widesoread flooding of the ddta
has been identified as vitd to supplying nutrients and rasing waer levels in perched basns
and regulaing wetland and terrestria plant communities (Prowse and Laonde, 1996).

Concans regading drying of the PAD began with condruction of the WAC Bennett
hydrodectric dam a the hesdwaters of the Peace River and the initid filling of Willison Lake
reservoir in 1968, Condruction of the dam and reservoir infilling coincided with a low-flow
period (1968-1971), low levds on Lake Athabasca and no dggnificant flooding in the PAD
(Townsend, 1975). A second more extensve dry period occurred between two mgor ice-jam
flood eventsin 1974 and 1996 (Prowse and Conly, 1998).

Since the condruction of the WAC Bennett dam, severd studies have been caried out to
asess the impacts of Peace River regulation (PADPG, 1973, PADIC, 1987; PADTS, 1996;
Gummer e al.,, 2000). The Pesce Athabasca Ddta Project Group was formed in 1971 to
investigate the downstream effects of the WAC Bennett dam and concluded that water levels
on the ddta required management in order to mitigate the effects of river regulaion on the
Peece River (PADPG, 1973). Consequently, fixed-height weirs were condructed during the

1970s and were found to nearly restore summer water levels of open-dranage basns but did



not affect water levels of devaied areas of the ddta adjacent to the centrd opendrainage
network (PADIC, 1987). Following those initid dudies the Northern River Badns Study
(NRBS) and the Peace Athabasca Ddta Technicad Study (PADTS) were initiated in the 1990s
to explan ressons for continued drying in the ddta and to desgn methods to restore flooding
(Prowse and Conly, 2002). Results from the PADTS suggested that increases in freeze-up ice
levels due to enhanced winter flows from the reservoir and decressed soring snowmet runoff
from downgtream tributaries were responsible for decreased frequency and severity of ice-jam
floods

Mogt dudies have focused on evduaing and moddling flow regimes of the Peace River
and its mgor didributary channds (PADPG, 1973; PADTS, 1996, Prowse and Laonde, 1996;
Leconte et al., 2001; Peters and Prowse, 2001; Betaos, 2003). However, folowing a period of
record high river flows on the Peace and Athabasca rivers during the icefree season of 1990,
Prowse and Ldonde (1996) identified periodic icejan flooding as a citicad factor in
recharging the PAD because ice-jans provide the only mechaniam that can induce widespread
flooding of perched basns and eevated regions Conseguently, ice-jam floods are thought to
be a dominat factor in mantaning hydroecologicad conditions of perched basns which lie
outdde the range of floods generated during the icefree season. Although it is commonly
believed that reduced flows resulting from river regulation were responsble for the dedine in
icejams, a sudy by Prowse and Conly (1998) showed that the decline in flood events may be
due to dimdic vaiation tha has increesed temperaures during the ice-cover season and
reduced snowpack depths. Currently, reduced spring icejam flooding due to Peace River
regulation, and dimate change represent two competing mechanisms to explan recently

observed drying trends in the PAD. However, monthly ingrumentd flow records began in



~1959, only nine years prior to the dam (Prowse and Ladonde, 1996) and are too short to assess
the relative importance of these factors on patterns of ice-jam flooding.

In the absence of direct longterm hydrologicd measurements in the PAD, an extensve
multiproxy paeolimnologicd study was initiged in 2000 by Hal et al. (2004), which induded
goatid surveys of water and surface sediments from lakes, wetlands and rivers in the PAD.
Andyses of chemidry, nutrients, biota and dable isotopes were used to characterize modern
hydrologicd and ecologicd conditions in order to provide a framework for paeolimnologica
interpretation of past hydroecologicad conditions. Sediment cores from 11 basns were
andysed to assess changes in hydro-ecologicd conditions of the PAD during the past 100 to

300 years.

ISOTOPE DENDROCLIMATE RECORD — A FRAMEWORK FOR PAST CLIMATE VARIABILITY

As pat of the sudy by Hdl et al. (2004), an ~1100 year isotope dendroclimate record was
developed for the eagtern Canadian Rockies in order to provide an independent assessment of
dimate higory a the Athabasca River headwater region to which lake-specific records can be
compared (Edwards et al., 2004b). In generd, the dimae of the past millennium has been
characterized by three main dimatic regimes the Medievd Wam Period (MWP), the Little
lce Age (LIA) and the pod-LIA period (Figure 1). While the literature indicates large
vaiability in the geographical and tempora expanse of these periods, a genera underganding
of dimate during these times can be gained based on hemisphericad knowledge and congrained
based on regiond evidence. In the Northern Hemisphere extratropics (30° to 90° N), the MWP,
generdly characterized by warmer temperatures, may have begun as early as AD 900 (Esper et
al., 2002). Classicd underdanding of the ‘High Medievd’ places the warmest temperatures

between AD 1100 and 1200 (Bradley et al., 2003). The LIA dimae phase was an



goproximatdy 330 year period, which spanned the lae 1500s to ~1900, often defined by
average ummer temperatures below the AD 1960-1990 summer temperaiure mean (Matthews
and Briffa, 2005). While hemispheric temperaure inferences ae genedly agreed upon,
precipitation paterns of the MWP and LIA ae highly debated (Bradley et al., 2003; Matthews
and Briffa 2005, Sdzer and Kipfmudler, 2005). Due to vaiadle precipitation records during
the lag millennium, as wdl as regionspecific temperaiure data, devdopment of an isotope
dendroclimate record pertaining to the PeaceAthabasca Ddta was required to understand the
hydro-ecology of the PAD during the past millennium.

The isotope dendroclimate record, developed from d*3*C and d*®0 andyses on cdlulose in
decaddly resolved treetings from the essten Canadian Rockies provided a method to
quartitetively infer past temperature and rdaive humidity for the Athabasca River headwaters
a region dimatologicdly and hydrologicdly upstream from the PAD (Edwards et al., 2004b).
The recondructed temperature and reative humidity records indicated reativedy wam meen
anud and moig summer conditions between ~AD 950 and 1550 (MWP) and in paticular
highlighted the ‘hignMedevd’ between ~1100 and 1250 (Figure 1). The MWP was followed
by a shift toward cold and dry conditions between ~AD 1550 and the late 1800s (LIA). From
~1900 to the present, the recondructed climate hisory indicated a return to reaively wet
summer and warm annud  conditions, Smilar to that of the lale MWP. The hesdwater dimate
hisory was developed from isotope dendroclimatic data that primerily records mean annud
temperatures and daytime summer relative humidity, wheress lake sediment records are also
influenced by nonsummer conditions such as snowpack, icecover season conditions, river
floods and locd precipitaion. Comparison of the infered headwaer dimae with

padedlimnological records of hydrologicd and ecologicd changes provides the potentid to



disect  hydrologic and  dimdic  influences contributing to  hydro-ecological  conditions

throughout the delta.

SPATIAL LAKE SURVEYS TO ASSESS HYDROLOGICAL AND LIMNOLOGICAL RELATIONSHIPS

The sudy by Hdl et al. (2004) assessed modern hydrologicd and limnologicd conditions
of 63 lakes or ponds (Figure 2) throughout the PAD that were Stuated dong a broad
hydrologicd gradient, from condant river connection to isolated, irregulaly flooded stes. An
isotope-mass badance modd was used to edimate the water baance of lakes and rivers a the
end of the 2000 thaw season, expressed as an evaporation to inflow ratio (E/1) a each gte
(Wolfe et al., 2006a). The isotope mass badance modd provided a means to quantitatively
dassfy lakes dong the hydrologicd gradient into 3 caegories open, redtricted, or closed
drainage basins. Opentdrainage basns were identified as those with E/I ratios smilar to mgor
rivers, reflecting basn waer bdances tha were dominated by inflow reative to evgporation.
In contrast, closed-drainage basns contained the highest E/I ratios (31) due to water baances
thaa were drongly influenced by evgporaion. Redricted-dranage basn E/l ratios were
intermediate between open and closed-drainage basins.

Notable limnologca differences were obsarved between the isotope-inferred hydrologicd
lake categories. Opentdrainage basns were found to be as turbid as mgor rivers, whereas
restricted and closed-drainage besns typicdly contaned dear waer, high dkdinity and high
concentrations of K, Mg, DOC, disolved nitrogen (dN), tota nitrogen (TN), dissolved
phosphorus (dP) and chlorophyll rdative to rivers and opendrainage basins. A fourth category
cdled shdlow precipitation-influenced basins was reveded based on the integration of isotope
and limnologicd daa (Wolfe et al., 2006a). This category condss of very shdlow dtes

(<50cm) that were previoudy categorised as redricted or opendrainage based on surface



waters depleted in 0 smilar to river water, however, limnologicl deta indicated chemistry
gmilar to tha of closeddranage badns In fact, these shdlow Stes (<50 cm) ae isolated,
resembling the closed-drainage basn category but contan E/I rdios Smilar to opendranage
basns because the water baance of this category was dominated by recent summer
precipitation, which has d*0 vaues smilar to river water and low subsequent evaporative
losses Due to the morphology of these badns (eg. reatively large and shdlow) and closed
dranage hydrology, this category of dtes is susceptible to dedccation during the thaw season

(Wolfe et al., 20063).

BIOLOGICAL INDICATORS

Limnologicd differences dong the hydrologic gradient of river influence resulted in
differences in community compogtion and aundance of agudic biota (Karg-Riddoch et al., In
Preparation). Typicdly, dialom assemblages (a group of Eukaryotic dgae) from the PAD were
dominated by periphytic species but some planktonic digtoms were present. Andyses of
digtom assemblages in surface sediment samples collected from 55 of the gtes in the spdid
survey indicated that community compostion of diaoms in  opendranage badns was
ggnificantly different from assemblages of redricted and cdosed-dranage basns  but
community compogtion did not differ dgnificantly between redricted and closed-dranage
basgns. The diadom community compostions of redricted and closed-dranage basns were
typicdly dominated by epiphytic taxa, which occupy habitats provided by aguatic macrophyte
communities and proliferate under high light conditions due to high water daity. In contrat,
sedimentary diaddlom assemblages of opendranage basns were dominated by smdl benthic
Fragilaria taxa, which ae known to be tolerant of low light environments provided by the

turbid conditions of openrwater sysems (Lotter and Bigler, 2000). In opendranage basns



percent abundances of Fragilaria taxa would be further inflaed by low a&bundances of
epiphytic taxa due to suppresson of macrophyte growth in  turbid-water environments
Panktonic diatoms were dso associated with openddrainage conditions, as they ae often
common in lotic environments and may have originated from rivers (Karg-Riddoch et al., In
Preparation). Characterization of present-day distom assambleges in rdaion to  known
hydrologicd and limnologicd conditions dlows asssssment of hydrologicad changes from
sedimentary diatom assemblages in cores from Stes throughout the PAD.

Macrofoss| remains from open or redtricteddrainage basns with reaively low E/l raios
were dther rae or asent due to low light conditions assodated with high minerogenic
turbidity due to grester river influence (Kars-Riddoch et al., In Preparation). Based on surface
sediment samples from spatid survey gdtes in the PAD, dosed and redtricteddrainege basins
with relativey high E/l raios were characterized by submergent aguetic plants (eg., Chara,
Potamogeton, Ceratophyllun) and redricted-drainage basns with moderate E/I rdios were
characterized by other aguatic plant taxa (eg., Drepanocladus, Sdaginella, Myriophyllum
Elodea, filamentous green dgag). Macrofossls and pollen from emergent and  submergent
aquatic plants (eg., Typha latifolia, Myriophyllum, Potamogeton, Nuphar axd Chara) were
more abundant in basns with maximum depths greater than 50 cm, whereas shdlower basins
(e.g., ddlow predpitation-influenced basns) were dominated by higher abundances of
terrestrid  shordline vegetaion (eg., Poacese, Carex, Stirpus, Rummex) (Kars-Riddoch e al.,

In Preparation)

PALEOLIMNOLOGICAL ANALYSES
Pdeolimnological andyses of sadiment cores from five basns in the Peace sector (Stes

PAD 5 9 12, 15 37) and PAD 31 in the Athabasca sector demondrated varigbility in



hydrologicd and ecologica conditions during the past ~100 to 300 yeas (Fgure 3). In
paticular, each Ste demondrated periods of increesed flooding or opendranege conditions as
well as a drying trend snce ~1920 with the exception of PAD 31, which was more influenced
by a naturd geomorphic change in the ddta that occurred in 1982 (Hal et al., 2004). However,
the longer pdeolimnologicd records provided by dtes PAD 5, 15, 31 and 37 demondrated
different hydro-ecologica conditions during the LIA that are chadlenging to reconcile.

Ste PAD 5 (58°50.82'N, 111°2884'W, 2099 m ad) is currently a closed-drainage basn
and represents one of the most elevated and least flood-susceptible basn of the Sudy Stes in
the PAD. The hydro-ecologica record of PAD 5 demondrated closed-drainege conditions and
periodic desiccation or near-desiccation during the early to mid 1700s, indicating an episode of
exceptiondly dry conditions (Figure 3) (Wolfe et al., 2005). This period coincided with a
period of low flood frequency and magnitude during the early to mid-1700s & dte PAD 15
based on magnetic susceptibility messurements in a sediment core. PAD 15 is an oxbow lake
locaed in the northwest region of the Pesce sector (58%6.72°N, 111°29.32W) tha is
suceptible to river flooding because it is segparated from the Revillion Coupé (a tributary
connected to the Peace River) by a low sIl and consequently can provide a flood frequency
record for the Peace River. Stes PAD 5 and PAD 15 demondrated conditions congstent with
the headwater dendrodimatic record that depicted cold and dry conditions during the LIA
(Edwards et al., 2004b; Wolfe et al., 2005; Wolfeet al., 2006h).

In contrast to records from PAD 5, PAD 15 and the dendrocdimae data, the sediment
record from PAD 37 (58°39.73'N, 111%27.37W; 2091 m ad), a doseddranage basn
separated by a narow sl from Mamawi Lake, a large open-drainage basin in the centrd, low-

lying region of the ddta demondrated frequent connection with Mamawi Lake which



suggested higher water levels and/or wetter conditions between ~AD 1660 and 1800 (Figure 3)
(Hdl et al., 2004). Conaget with PAD 37, gte PAD 31 (5829.84'N, 111°31.15W, 206 m
ad), a smdl, shdlow redricteddrainage basin located 150 m west of Mamawi Creek just south
of Mamawi Lake in the Athabasca sector, demondrated opendrainage conditions during the
1700s (Hdl et al., 2004).

Differences among dtes during the LIA suggest that basns within a rdaively smdl aea
can reflect different Sgnas in response to the same dimatic and hydrologica conditions. Sites
located throughout the PAD likdy reflect vaying influences of dimae and river hydrology
due to Ste-specific location and devation. In generd, the extended records avalable indicated
dry conditions in the northwest region (Stes PAD 5 and 15) of the PAD and wet conditions in
the centrd and southern regions (Stes PAD 31 and 37). However, longer hydro-ecologica
records from more dtes in different sdtings may provide the opportunity to refine
interpretetions of the role of regiond dimate, basn location and river hydrology during the
LIA.

Stes PAD 9 and PAD 12 ae low-lying, dossddranage basns located in the northeest
region of the PAD adjacent to the opendrainage network and may provide a record of changes
in the hydrology of rivers and opendrainage lakes PAD 9 and PAD 12 share smilar locd
dimatic conditions, however eech dte may demondrate different responses to river hydrology.
PAD 9 lies ~10 km northwest of Lake Athabasca and is separated by a frequently flooded,
low-lying sedge meadow. Consequently, PAD 9 may reflect changes in water levd on Lake
Athabasca and flooding in the southern portion of the Peace sector. PAD 12 is locaed a the
confluence of the Peace River and the Riviere des Rochers (the outlet of Lake Athabasca), and

may record changes in the hydrology of ether river. The locations of PAD 9 and PAD 12



coupled with the hydro-ecologicad varigbility evident from the short core results suggested that
these dtes may provide longer records that would contribute to the undergtanding of the
conditionsin the PAD during the LIA.

Due to the differences between hydro-ecologicad records from dtes PAD 5, 15, 37 and 31
within the context of the headwater dendroclimate higtory during the LIA, the PAD 9 and PAD
12 records were sdected to be extended by conducting multiproxy andyses (eg., diaom,
macrofossl, d®C, d®N, cdluloseinferred lake water d*®0) on previoudy extracted sediment
cores in order to better underdand the relative roles of regiond climae, locd cdimae and
hydrologica conditions on different basinsin the PAD.

The ~150 year record from PAD 9 developed by Hal et al. (2004) (Figure 4) showed thet
the Ste was submerged under a shdlow embayment that extended off the west end of Lake
Athabasca between the late 1800s and the early 1900s. Between ~AD 1910 and 1925, PAD 9
was inferred to be pat of a flow-through, open-dranage leke, smilar to the hydrology of
presently opentdrainege lekes (eg., Mamawi Lake, Lake Richardson). Since ~1925, PAD 9
has exised a an isolaed, closed-dranage basn. These hydrologicd changes are
independently recorded on higoricd maps and ar photogrgphs (Mollard et al., 2002) and
discussed in relation to paeolimnologicd results by Hal et al. (2004).

Pdeolimnologicd andyses on sediment collected in gravity short cores from PAD 12
provided a ~110 year record of hydro-ecologicd change, which indicated that the wettest
conditions, likey redricteddrainage conditions, occurred a the base of the core between ~AD
1890 and 1930 (Figure 5), condgent with results & PAD 9. Since ~1930, a trend toward drier

conditions and a shift toward closed-drainage hydrology was demondrated (Hdl et al., 2004).

10



The short core records avalable from dtes PAD 9 and PAD 12 depicted a unidirectiond
change from high water levels a the base of each record (eg., PAD 9 embayment period, PAD
12 redricted-drainage period) to lower water levels and closed-dranage conditions & both
gtes The unidirectiond trend may be dtributed to severd mechaniams induding isodatic
rebound, sediment infilling caused by sediment deposition which may have separated PAD 9
from Lake Athabasca, and climatic changes that have resulted in lower water levels in the
PAD. Longer records from PAD 9 and PAD 12 may hep identify or diminate some of the

possible mechaniams.

RESEARCH OBJECTIVES

The objective of this research is to extend the andyss of diaom assemblages in sediment
cores from gtes PAD 9 and PAD 12 to ~1000 years BP in order to better understand the roles
of regiond dimae, locd dimae and hydrologic processes on low-lying river-sengtive regions
in the Peace sector, within the framework of known regiond cliimate conditions (eg., MWP,
LIA). Hydro-ecologicd changes recondructed from dialom assemblages were based on
relaionships decribed by Kas-Riddoch et al., (In Preparation) and compared with
macrofoss| data provided by T. Asada and dable isotope data provided by Y. Yi (Ph.D. thess
in progress, Depatment of Eath Science, Universty of Waterloo). This research will address
ecologicd and hydrdogicad changes over a >1000 year period in the context of an
independently derived dimate record and in reation to other dtes in the Pesce-Athabasca

Ddta

1



B
|

Ao

ARH (%)
=

T T T T T T T T T

Medieval Warm Period Little Ice Age post-LIA

P2
1

AT(K)

'E 1 I- 1 T T T T T T T
800 1000 1100 1200 1300 1400 1500 1600 1700 1800 1800 2000

Year AD
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M ETHODOLOGY

STUDY AREA AND SITE SECTION

The Peace-Athabasca Déta, is located at the confluence of the Peace, Athabasca and Birch
Rivers, and is centred a approximately 59°N, 112°W. The 3900 knf ddlta is dominated by 4
large dhdlow lakes (Clare, Mamawi, Bail and Richardson) and numerous smdl basns of
vaying river-influence (eg., open, redricted-, closeddrainage), active and inective channds,
and vast wetland areas (Prowse and Conly, 1998; Prowse and Conly, 2002; Hdl et al., 2004)
(Figure 2). Large areas within the PAD ae dominated by sedge (Carex atherodes) and reed
grasses (Calamagrogtis spp.), dightly eevated areas support populations of willows (Salix
gp.), and regions of increesed eevation ae aile to support spruce (Picea spp.), poplar
(Populus spp.), white spruce (Picea glauca), jackpine (Pinus banksiana) and white birch
(Betula papyrifera) (Provse and Conly, 2002). The shdlow, dosed-drainage basins support an
abundance of emegent and submergent aguatic and semi-agudtic vegetdion and ae
favourdble habitats for muskrat, an anima of economic dgnificance to the locd people
(Townsend, 1975). The PAD is ds0 home to moose hison, fish, waefowl, and other
migratory bird species (Townsend, 1975).

Stes PAD 9 and PAD 12 are located in the Peace sector of the Peace-Athabasca Delta
PAD 9 is a gndl, shdlow, dosed-dranage, open-water wetland located approximaedy 10 km
northwest of Lake Athabasca, separated by a ~70 km? sedge mesdow (Figure 2, Table 1).
Surrounding  vegetation condds primaily of willow shrubs except for a gndl, forested
bedrock outcrop dong the south shore. PAD 9 was sdected for the study because of a double
fringe of dead willow ghrubs indicating fluctuating water levels during recent decades, and

because of its proximity to Lake Athabasca (Hdl et al., 2004).
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PAD 12 is a gmdl, round, shdlow, dosed-drainage, openwater wetland Stuated ~750 m
southwest of Riviere des Rochers near the confluence with the Peace River in the northesst
region of the Peace sector (Figure 2, Table 1). This Ste was sdected to provide a history of
hydrologicd and ecologicd change & the northeastern region of the PAD and because pest
water level fluctuations were gpparent from high-water marks on exposed shoreline bedrock
(Hdl et al., 2004). Due to its location, PAD 12 was thought to be susceptible to flooding via
the Riviere des Roches, or from direct overflow from the Peece River. Atypica of closed
dranage basns PAD 12 is characterized by turbid, brown water, with reaivey sparse

submergent macrophyte growth and dominated by free-floating microdgee (Hall et al., 2004).

FIELD AND LABORATORY METHODS

Long sediment cores were taken from centrd locations of PAD 9 (core LC3) and PAD 12
(core LC1) udng a 10 cm diameter Russan peat corer in June 2001. PAD 9 core LC3 was
collected ~200 m east of the coring location of the gravity short cores andysed by Hdl et al.
(2004). The long cores were sectioned into 0.5 cm intervals in the laboratory. Diatom samples
were prepared following standard techniques (Hal and Smol, 1996). Briefly, wet sediment was
placed in glass test tubes and treasted with 10% HCI to remove carbonates. Samples were |eft to
settle over 24 hours and the supernaant of each sample was removed. The remaining pelet
was rinsed 4 times with digtilled deonissed water dlowing a 24 hour settlement period and
remova of the supernatant each time. Samples were then treated with ~10 mL of a solution of
concentrated H,SO, and HNO; and were placed in a water bath a 80-90°C for ~3 to 4 hours,
dirring frequently. Samples were rinsed with didilled, deionised water gpproximatdy 9 times
until neutrd pH. The wel-mixed diatom durries were placed onto 18 cm diameter coverdips

a 4 different concentrations and dlowed to dry completely. The coverdips were mounted onto
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microscope dides usng Naphrax. Samples and dides are dored & the Universty of Waterloo
Environmental Change Research Laboratory.

Diadom taxonomic identification was bassd on publications by Kramme and Lange
Betdot (1986-1991) and taxa were identified to the finest taxonomic resolution possble
(typicdly to species or finer). Some ditom vaves with problematic taxonomy were placed
under the name Fragilaria construens var. venter cf. pinnata because they appeared as
intermediate forms between F. pinnata and F. construens var. venter. An initid am of 350
digtom vaves per dide was st for each count, however, due to low diaom abundance reative
to fine mingd content, a minimum of 150 vaves were counted for gpproximady hdf the
sanples. In paticular, low diatom counts were produced for the samples from the deeper haf
of PAD 9 core LC3 and more variadly throughout PAD 12 core LCLl. Sability curves were
used to determine that the 350 and 150 minima were likdy to edimate percent abundance of
the diatom taxa religbly. However, a few counts of exceptiondly poor quaity were bdow the
150 vdve minimum. Every sample between 10.0 and 29.0 cm and a least every second sample
between 29.0 and 80.5 cm were counted for core LC3 from PAD 9. Distom counts from PAD
12 core LC1 were completed on every second sample between 225 and 56.0 cm, every fourth
sample between 56.0 and 68.0 cm and a leest every eighth sample from 68.0 and 94.0 cm.

Digom profiles were divided into zones usng optimd patitioning in the computer
progran ZONE verson 12. Zones were evduaed for dgnificance udng the broken gick
method in the computer program BSTICK version 1.0 (Bennett, 1996).

Petterns of change in sedimentary diatom assemblages from PAD 9 and PAD 12 cores and
their rdaionship to hydrologicd and limnological conditions were evauated usng canonica

correspondence  andysis (CCA) within the context of reaionships between modern diatom
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assemblages and environmentad  conditions determined from the spetid survey of 55 dtes in the
PAD by Karst-Riddoch et al. (In Preparation). PAD 9 LC3 and PAD 12 LC1 samples were

plotted as supplementary data by depth and coded by zone,

CHRONOLOGY

The chronology of Russan cores PAD 9 LC3 and PAD 12 LCl1l was based on a
combination of CRS moddling of 2!°Pb activity (Oldfidld and Appleby, 1984) of gravity cores
PAD 9 KB4 and PAD 12 KB3 respectivdy, with accderator mass spectrometry (AMYS)
radiocarbon dates provided by plant macrofossls found in each long core.

209y  andyss was caried out a the Environmenta Radiochemistry Laboratory,
Freshwater Inditute, Depatment of Fisheies and Oceans, Winnipeg, Manitoba, usng dpha
spectrometry. #°Pb, a naturd radioactive isotope of lead, provides a means of dating sediment

from gpproximately O to 150 years BP (Appleby, 2001). One to three grams of sediment were
andysed for 2°Pb by leaching in 6N HCl in the presence of a 2°°Po tracer, autoplating Po onto
a slver disc (Flynn, 1968), and counting the disc on an apha spectrometer to determine #°Pb
using its *®Po successor (Hall et al., 2004). Reaulting dates were modelled using the constant
rate of supply modd (CRS), which assumes congtant rate of °Pb supply to the sediment while
dlowing for changing sedimentation rates (Appleby and Oldfidd, 1978).

AMS radiocarbon dating of plant macrofossis was caried out a Beta Andytic Inc. in
Miami Horida In preparation for submisson, samples were washed in didilled water and
dried in an oven a 75°C. Samples were submitted in glass vids wrgpped in foil and pladic.
Radiocarbon dates were cdibrated to cdendar years before present by the probability

digribution method usng the Intcd98 cdibraion curve (Suiver et al., 1998). Radiocarbon



dating provides a means of daing sediment as old as ~40,000 years BP, but is less rdiadle for

young maerid (eg., <300 years BP) (Svante and Wohlfarth, 2001).
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Table 1. Summary of Russian core information for Ste PAD 9 and PAD 12 taken in June 2001.

Core

PAD9LC3

PAD 12LC1

Date of Core Collection
Latitude (N) and Longitude (W)
Altitude (m ad)

Water Depth (cm)

Area(ha)

Core Length (cm)

Number of Diatom Samples Analysed

June 2001

58%46.46',111°19.48

208.8

June 2001

58%7.29,111°19.74
209.8

~90

~5

117.0
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PAD 9 ResuLTs

ALIGNMENT OF GRAVITY AND RUSSIAN CORES

Russan core LC3 wes digned with gravity core KB4 based on the diatom profiles in order
to condruct an age-depth profile for core LC3. Pdterns of diatom change corresponded wel in
the overlgoping segments of the two cores without adjusting core depths for LC3 rddive to
KB4 and, therefore, no adjusments were made (Figure 6). The dignment was based primarily
on the Fragilaria pinnata pesk located a approximaey 18 cm in both cores Mog of the
dominant taxa showed sufficent dignment, for example, percent abundances of Fragilaria
pinnata increased between 16 and 33 cm in both cores and the percent abundance of Cocconel's
placentula var. placentula declined correspondingly. However, some discrepancies existed
between the two cores. For example, percent abundance of Fragilaria construens var. venter
pesked & 28 cm depth in core KB4 and between 17 and 20 cm depth in core LC3. More
examples of dissmilarity between cores KB4 and LC3 were observed in some subdominant
goecies Ongoing dudies ae invedigaing two possble reasons for the discrepancy between
cores vaidblity in sedimentation raes between cores and vaiability in digom assemblage
due to differences in hydrolimnologicd conditions across the ~200 m digance that separated
the coring locations for cores KB4 and LC3 (Lau, Undergrad thesis in progress, Department of

Biology, University of Waterloo).

CORE CHRONOLOGY
Snce the initid dudy by Hdl e al. (2004), AMS radiocabon daes from plant
macrofossls have raised doubts about the adequacy of the liner modd used by Hdl et al.

(2004) for edimaing core chronology from 21°Pb andyss The '#C dates from core LC3
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provided esimated ages of AD 540 and 220 a 745 and 7875 cm depth, respectivdy (Teble 2,
Figure 7C), which suggested that the liner modd likdy provided ineccurate dates below
~17.75 cm (FHgure 7A, B). Conversdy, the condant rate of supply (CRS) modd (Oldfidd and
Appleby, 1984) provided edimated dates which were more condgent with the AMS
radiocarbon dates. The liner moddl assumes a condant sedimentation rate, wheress the CRS
modd asumes a congant flux of *'%Pb to the sediment and changing sedimentation rates
(Oldfidd and Appleby, 1984). The underlying assumptions of the liner modd ae unlikdy to
aoply to PAD 9 and consequently the age-depth modd has been revised based on the CRS
model which was used to edimate sediment core chronologies for al other dtes in the PAD
that used 2°Pb andyss (Edwards et al., 2004b). Extrgpolation of dates bdow the leve of
unsupported #°Pb activity was previoudy based on a linear regresson of the liner modd
(Figure 7B), but was revised based on a linear interpolaion between the base of the CRS
model and the AMS radiocarbon deates from core LC3 (Figure 7C). The revised chronology for
core KB4 shifted the core basal age from AD 1843 to 1579 (Figure 8).

The age-depth profile for core LC3 was edablished by linear interpolation between the
CRS moddled age a 21.25 cm depth (KB4) and an AMS radiocarbon date provided by plant
macrofossils a 4.5 cm depth (AD 540) of core LC3 (Figure 7C). Extrgpolaion of dates below
the oldest radiocarbon date was based on linear regresson of the linear interpolaion between
745 and 7875 cm depth. Despite varying sedimentaion rates inherent in the multi-century
timescde presented, the linear interpolation approach used represented the best edimae of
chronology based on avaldble information. Two other AMS radiocarbon dates were obtained
near the base of core KB1 a 26.5 and 27 cm depth (AD 1500 and 1300 respectively), but were

based on aguatic plant samples that are susceptible to contamination by “old carbon” (Table 2).
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Accordingly, those dates were not used to develop the PAD 9 core LC3 age-depth profile
(Edwards et al., 2004b). The gpproach outlined above provided a basd age for core LC3 of
~AD 100 and a top age of ~1967, producing an agpproximatey 1900 year record within core

LC3.

REVISED SHORT CORE SUMMARY PROFILE

The revisad chronology of PAD 9 core KB4 indicated a basd age of ~AD 1579, providing
a ~422 year record within the 33 cm core From the base of the core to ~AD 1900, the
summary profiles (Figure 8) provided evidence supporting inundation of PAD 9 by a shdlow
embayment extending off the wet end of Lake Athabasca Evidence incduded rdatively
abundant opendrainage indicator digtoms and Chara oospores, rddivey low abundances of
closed-drainage indicator diaioms and macrofossls from emergent or shordine plants, and
cdluloseinferred lake water d'0 vdues sSmilar to present-day vaues of water in Lake
Athabasca (-16.3 to -14.8%0). The pdeolimnologicd data were consgent with conditions
depicted in higoricd maps from 1827, 1834 and 1897, which illudrated higher weter levels on
Lake Athdbasca and possble inundation of dte PAD 9 under an embayment of Lake
Athabasca (Figure 9).

Beween ~AD 1900 and 1930, the summay proxy profiles indicated open-dranage
conditions In particular, the most depleted cellulose-inferred lake water d®0 velues and a
quartz pesk suggested drong river influence and a corresponding high energy  environment. A
higoricd map from 1917 depicts PAD 9 as pat of a flow-through lake connected to Lake
Athabasca by a river, which suggested receding water levels on Lake Athabasca relative to the

embayment period (Figure 9).



From ~AD 1930 to 2001, the pdeolimnologica profiles indicated a shift to dosed-drainage
conditions. Spedificdly, an increese in abundances of closeddrainege indicator digioms a
corresponding dedine in opendranage indicator digoms an increee in emeagent and
shordine plant macrofossl remains and a trend toward more enriched cdlulose-inferred lake
water d'®0 vaues suggested a dedline in river influence. Historicd maps from 1927 and 1955
showed increasng isolation of PAD 9 from Lake Athabasca and a decline in river influence

(Figure 9).

PAD 9 LC3 DIATOM PROFILES

Fossl diaoms were abundant and provided counts of a least 350 vaves for samples
between ~AD 1390 and 1967. From ~AD 130 and 1390, samples were of poor qudity with
low digtom abundance and dilution by high minerd content. A totd of 132 dialom taxa were
identified in core LC3, and 23 taxa had maximum abundances of >5% and occurred in & lesst
3 samples The mog common taxa were epiphytic taxa indicative of cdosed-dranage
conditions (eg., Cocconeis placentula var. placentula, Achnanthes lanceolata ssp
frequentissma, and Nitzchia amphibia) as determined by a spatia survey of surface sediment
assemblages in 55 lakes in the PAD (Kag-Riddoch et al., In Preparation), other manly
epiphytic forms tha were not Sgnificantly associated with a hydrologic leke category (eg.,
Amphora libyca, Epithemia turgida and Gomphonema clavatum), and smdl, benthic
Fragilaria pinnata and F. construens var. venter indicaive of open-drainage conditions

Zondtion andyss identified four gatidticdly dgnificant periods of didinct digom
assemblages and  correponding  hydroecological  conditions  during the ~1900 year long
sediment record of LC3 (Figure 10): ~AD 100-1600 (Zone 1), ~AD 1600-1860 (Zone 2), ~AD

1860-1930 (Zone 3), ~AD 1930-1967 (Zone 4).
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Canonicd correspondence andysis of surface sediment samples from 55 gtes in the PAD,
which was used to provide a context for sedimentay diatom assemblages, identified 4
hydrologicd and 13 limnologicd dgnificant varisbles (p < 0.05) as explanaory variadles
(Figure 11A) (Kas-Riddoch et al., In Prepadion). The minimum st of environmentd
vaiables that best described the varidion in the diatom species data set were identified as
d'®0, LEL offst, dP, Cl, K, Zma. Stes and samples that demongtrate high d'®0 values and
high nutrients and ions (dP, K, Cl) reflect enrichment and increased concentrations associated
with evaporation characteristic of closed-drainage basins, wheress low d®0 vaues and high
nutrient and ion concentrations were charecteridic of open-drainage basins. The LEL offset,
the distance from the loca evaporation line (LEL) in d?H-d'®0 space estimates the differences
in the contribution of input sources of water (Wolfe et al., 20068). Specificdly, offsets above
the LEL denoted by pogtive vaues indicae a grester contribution from summer precipitation,
wheress offsets bdow the LEL denoted by negdtive vaues indicaie grester contributions from

sowmdt (Wolfe et al., 20068). Accordingly, Stes and samples that demondrate higher LEL

offst vaues and low maximum depths reflected conditions typicd of shdlow precipitaion
influenced basins. Eigenvadues of the fird two CCA axes (11 = 0162, |, = 0129) were
ggnificant (p < 0.05) and explaned 11.1% of the variaion in the didom daa (Kars-Riddoch

et al., In Preparation).

Zone 1

Beween ~AD 100 and 1600, diaom assamblages were dominated by epiphytic taxa, in
particular, Amphora libyca and Cocconels placentula var. placentula. The percent abundance
of centric diatoms was rddively low throughout the core and ranged from ~0 to 6% between

~AD 100 and 1100. Between ~AD 1100 and 1350, centric distoms amost disgppeared from
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the record. Percent abundances of Fragilaria taxa were low during this period, dthough
modest abundances (~5-10%) were obsarved between ~AD 900 and 1250. When plotted
passvey in a CCA ordination of surface sediment diatom assemblages from surveyed PAD
dgtes, zone 1 samples grouped together with the lowest sample scores dong axes 1 and 2
compared to assemblages from subsequent zones. Zone 1 diatom assemblages were associated
with limnologicd conditions charecterized by high leke waer d*®0, dP, and ionic content
relative to zones 2 and 3, dmilar to doseddranage basns in the modern setting of the PAD

(Figure 11).

Zone 2

At ~AD 1600, percent abundances of epiphytes Amphora libyca and Cocconeis placentula
var. placentula dedined by gpproximatdy 20%. Fragilaria pinnata incressed from ~15 to 30%
abundance and became the dominant species by the end of this period and Nitzschia amphibia
increased from <10 to >20% of the distom sum. In contrast to the short core diatom record
(KB4), Fragilaria construens var. venter percent abundance remained low throughout much of
this period. Sample scores for zone 2 distom assamblages were postioned a higher vaues
dong CCA axes 1 and 2 reative to zone 1 indicating a shift to assemblages associaed with
depleted lake water d*80 vaues and low concentrations of nutrients and ions (dP, K) typicd of

opertdrainage basins in the modern setting of the PAD (Figure 11).

Zone 3
Between ~AD 1860 and 1930, the cdosed-drainage indicator digoms and other epiphytic

taxa declined to <5% abundance. Fragilaria pinnata and F. construens var. venter percent

abundances increased to ~40 and ~50% of the dialom community, respectivdly. Zone 3 diatom

28



sample scores plotted to the upper right quadrant of the CCA biplot outsde the range of the
lakes in the modern cdibration set (Fgure 11). These dialom assemblages were associated
with low concentrations of nutrients and ions (dP, K) and depleted d*®0 vaues of surface

water, Smilar to opendrainage Stes of the modern calibration set.

Zone 4

At ~AD 1930, Fragilaria pinnata and F. construens var. venter populations dedined to
<5%. Concurrently, percent a&bundances of cdoseddrainage indicator diatoms and other
epiphytic taxa increased, in paticular Cocconeis placentula var. placentula, Nitzchia amphibia
and Amphora libyca. Zone 4 sample scores grouped toward the center of the CCA biplot and
overlapped with sample scores from zone 1. These digtom assemblages are characterigtic of
modern ponds with high lake water d*®0 vaues and high concentrations of nutrients and ions

(dP, K) that typify closed-drainage basins.

MULTIPROXY SUMMARY OF PALEOENVIRONMENTAL CHANGES AT PAD 9

The summary profiles (Figure 12) show summed percent abundances of closed and open
dranage indicator distoms based on datidicd associaion with hydrologic categories (Kars-
Riddoch et al., In Preparation) and emphasize the 4 zones outlined above. The summarized
digtom data provides a means to compare the main trends gpparent in the diatom profiles to
other padeoenvironmenta indicators, incduding plant mecrofossils, cdluloseinferred lake water
d'®0, d®Cyg vdues which can reflect changes in basn productivity, and isotope
dendroclimate data from the Athabasca River headwaters In generd, low d'®0O vaues can

indicate that inputs dominate the water balance of the basin and high d'®O vaues can indicate

greater influence of evaporation (Wolfe et al., 20063). However, changes in lake water d*20



vaues can dw reflect dimatic shifts associated with shifts in the d*®0 of precipitation

(Edwards et al., 20044).

Diatom Zone 1 (~AD 100-1600)

Clossddrainage indicator diatoms and the epiphyte Amphora libyca dominated diatom
assemblage (~20-40% each) throughout zone 1 while occurrences of openrdrainage indicator
diatoms were negligible. Near the base of the core, between ~AD 200 and 800, concentrations
of Chara oospores declined and dundances of Amphora libyca, Carex, Typha and
Chenopodium increased. Concurrently, the cdluloseinferred d*®0 vadues indicated a trend
toward more depleted vaues d3C vdues dedined & ~AD 550, consstent with low
concentrations of Chara oospores, which were dominant among the macrofossis during this
zone,

Between ~AD 800 and 1100, an increased abundance of Chara oospores was accompanied
by decreased Amphora libyca percent abundances and an increese in the percent abundance of
opendrainage indicators, including a smdl pesk between ~AD 900 and 1000. From the base of
the Athabasca River headwater climate record & ~AD 930 to 1100, pogtive rdative humidity
and temperaure vaues were recondructed, indicating relatively warm, wet conditions. The
d'®0 record indicated generdlly more depleted vaues with increesed variability during this
period. d*C vaues incressed from AD 800 to a pesk a@ ~AD 1000 corresponding with Chara
oospore concentrations.

Beween ~AD 1100 and 1500, the isotope dendrodimate record indicated warm, wet
conditions, which highlighted the ‘High Medievd’ between 1100 and 1250, and a trangtion to
a more cool, dry dimae a& ~AD 1500. Between ~AD 1100 and 1150, the d'®O record

demondrated a 4% eichment and a more gradud enrichment trend untii ~AD 1300,
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condgent with low or no abundances of centric dialoms and dominance of dosed-dranage
indicator diatoms and the epiphyte Amphora libyca and a dedine in Chara oospores. Between
~AD 1100 and 1600, occurrences of opentdrainage indicator diatoms were more congsen.
The d'3C record demonstrated higher vaues untl ~AD 1550, corresponding with relatively
high percent abundances of closed-dranege indicator digdoms and the epiphyte Amphora
libyca, but without coincident increased abundances of macrofossls from aguatic macrophytes

or shordine vegetation. At ~AD 1550 d*3C values dedlined.

Diatom Zone 2 (~AD 1600-1860)
The Athdbasca River headwater dendroclimate record was characterized by codl, dry
conditions reatve to zone 1. Opendranage indicator diaioms increesed fram <6 to >35%

abundance, and dosed-dranage indicator diatoms dedined to ~20% a ~AD 1600 but returned

to ~40% abundance gmilar to vaues seen before AD 1600. Consequently, opent and closed
drainage indicator diatoms represented nearly equa percent abundances while Amphora libyca
demongrated a 30% decline in reative aundance. Core LC3 findings were inconsgtent with
core KB4 where opendrainage indicator distoms reached nearly 90% abundance and closed
dranage indicator dialoms dedined to ~10%. Chara oospores (type 2) declined, disgppeared
from the record and were dso not obsarved in macrofoss| counts from the short core.
However, the other Chara macrofossils maintained moderate concentrations in core LC3. d*®0
vaues vaied by ~3%o. between consecutive data points during this period, but displayed an
overdl trend toward higher vdues d'3C vadues were rdativey depleted during this period, but

demongrated atrend toward higher vaues toward the top of zone 2.

31



Diatom Zone 3 (~AD 1860-1930)

The headwater climate record showed a trend toward wetter, warmer conditions during this
period. Closeddranage indicator digtoms declined from ~40 to <5% &bundance, open
dranage indicator diatoms increesed from ~40 to ~90% dbundance and Amphora libyca
demongrated further declines in abundance. Chara oospores increased toward the end of this
period, shortly after the opendrainage indicator digtom peek. Concentrations of Typha, Carex
Chenopodium and Salix macrofossils were either low in abundance or nonexistent. The d*®0
record demondrated a trend towards lower vaues with a change of gpproximately 3%o over the
70 year period. The d*3C vaues were highest during this interva, but demonstrated a depletion

following the trend seen in the d*2O record.

Diatom Zone 4 (~AD 1930-1967)

During this period, the headwaer dendroclimete record indicated temperature and rdative
humidity vaues gmila to those seen a ~AD 1400. Opendranege indicaor diaom
populetions declined to <5% abundance and cdoseddrainege indicaors increased to >50%
abundance. Percent abundances of Amphora libyca increesed to ~15%, sSmilar to abundances
seen in zone 3. Concentrations of Typha, Carex and Salix macrofossils increased consgtent

with atrend toward higher d*20 values.

32



€e

Table 2. AMS radiocarbon ages from PAD 9 cores KB1 and LC3 sediment records. Conventiond radiocarbon ages are corrected for
isotopic fractionation and are reported witha 1l s error.

Core and L aboratory Conventiondl Intercept of **C age Cdibrated age range AD Material dated
Depth (cm) Number radiocarbon age with cdibration curve (29gma)
(yr BP) (cd.yr. AD)
KB126.5 Beta-169365 360 + 40 1500 1440-1640 Potamogeton seeds
KB127.0 Beta-169366 670+ 40 1300 1270-1400 Carex seeds & wood
LC374.5 Beta-193586 1540+ 40 540 420-620 Soarganium, Carex, Sirpus
& Rumex seeds
LC379.0 Beta-193585 1830+ 40 220 90-260 Carex & Scirpus seeds
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Figure 6. Profiles of percent abundance of dominant diatom taxa plotted by depth to dign cores
KB4 (0O) and LC3 (m) from site PAD 9 in the Peace-Athabasca Delta
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PAD 12 RESULTS

ALIGNMENT OF GRAVITY AND RUSSIAN CORES

Russian core LC1 was digned with the gravity short cores that were dated using 2*°Pb
analyss (Hal et al., 2004) in order to condruct an age-depth profile for core LC1 by lowering
core LC1 by 65 cm. The dignment of the cores was based primarily on the d*3Cyg profiles
from cores LC1 and KB2 (Figure 13). The downward shift of core LCl provided sufficient
dignment of the dominant diatom profiles in the intervd of overlap between cores KB3 and
LCl For example, pronounced dratigrgphic dedlines in percet aundance of Fragilaria
pinnata from 30 to 25 cm depth and the trend toward higher percent abundances of Achnanthes

lanceolata ssp. frequentissima from 25 to 23 cm depth corresponded well between cores.

CORE CHRONOLOGY

The chronology for PAD 12 core LC1 was based on AMS radiocarbon dates from plant
macrofoss| remains found in core LC1 and the 2*°Pb-based chronology previoudy developed
for core KB3 by Hdl et al. (2004) (Figure 14). The PAD 12 short core chronologies were
based on the #'°Pb activity profile of core KB3. The #!°Pb ativity profile did not display a
typicd exponentid decay curve, ingeed a large dilution of 2*°Pb occurred between 7.25 and
10.25 cm and between ~23.25 and 24.75 cm. The CRS modd was usad to caculate dates to
2325 cm and then linear regresson of the CRS modd was used to extrgpolate dates between
23.25 cm depth and the base of the core because the CRS mode could not adequately account

for dtered sedimentation rates due to gpparent flooding. This provided a basd age of ~AD

1892 for core KB3 (30.5 cm) (Figure 14B) (Hal et al., 2004). However, with the addition of a

new radiocarbon date, the age-depth rdationship for sediments beow 2325 cm was adjusted
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by linear interpolation between 23.25 cm depth (~1924) of core KB3 and the AMS radiocarbon
date of AD 420 a 119.0 cm depth from core LC1. As a reault, the date of the bottom of core
KB3 (30.25 cm) has been revised from ~AD 1890 to 1806 (Figure 14C).

An age-depth profile for core LC1 was edtablished by linear interpolation between 23.25
cm of KB3 and the AMS radiocarbon date a 119.0 cm depth of core LC1 (Table 3, Figure
14C). While varying sedimentetion rates are inherent in the depostiond environment of PAD
12 over the multi-century timescde presented, the linear intepolaion gpproach provided the
bet edimae of chronology based on the avalable information. The other reported AMS
radiocarbon date, which was based on aguatic plant mecrofossl remains & 80 cm depth of core
LCl (Table 3) gopeared to be too old and consequently, was not used in the chronology
deveopment. Based on the gpproach outlined above, the base of the analysed portion of core
LC1 (93.75 cm) daed to ~AD 736 and the uppermost sample andysed for distoms (22.75 cm)

dated to ~AD 1925, providing a~1100 year record from core LC1 (Figure 14C).

PAD 12 LC1 DATOM PROFILES

PAD 12 core LC1 contained more poor qudity digtom samples with high minerd content
relaive to PAD 9 core LC3. Only one peiod of samples (~AD 1612-1847) contaned
relaively wdl-preserved digioms & a higher abundance relative to minerd content. A totd of
122 diatom taxa were identified in core LCl, and 25 taxa were present a a maximum
abundance of >5% and occurred in a least 3 samples The most common taxa were epiphytic
daoms indicative of closedtdrainage conditions (eg., Cocconeis placentula var. placentula,
Achnanthes lanceolata ssp. frequentissma, A. conspicua and Navicula laevissma) as
determined by spatid surveys of surface sediment diatom assemblages by Karst-Riddoch et al.

(In Preparation), other mainly epiphytic forms that were not dgnificantly associated with a
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hydrologic lake caegory (eg., Amphora libyca, Epithemia turgida and Gyrosgma
acuminatum), and smdl, benthic Fragilaria pinnata, indicaiive of opendrainage conditions
Zondion andyses of the ~1100 year diatom record from PAD 12 core LC1 identified five
datidicdly ggnificant zones (Figure 15): ~AD 820-1100 (Zone 1), ~AD 1100-1550 (Zone 2),

~AD 1550-1610 (Zone 3), ~AD 1610-1830 (Zone 4), ~AD 1830-1925 (Zone 5).

Zone 1

The diaom community was dominated by doseddranage indicator taxa and other
epiphytic distoms. In particular, Cocconels placentula var. placentula was the mos abundant
taxon and Fragilaria taxa and centric diatoms were not abundant. When plotted as passve
samples within the CCA ordination space defined by surface sediment diatom assemblages and
limnologicd varigbles from a 55 lake cdibration set from the PAD (Karg-Riddoch et al., In
Preparation), sample scores for distom assemblages during zone 1 plotted roughly toward the
bottom left of the biplot indicating that assemblages were associated with high leke water d'2O
ggnatures and high concentrations of nutrients and ions (K, dP), typicd of dosed-drainage

conditions (Figure 16).

Zone 2

The trandtion between zone 1 and zone 2 was marked by a dedine in Cocconeis placentula
var. placentula from ~30 to <20% &bundance and an increee in Achnanthes conspicua, an
epiphytic distom, from <2 to >20% abundance. Occurrences of Gyrosigma acuminatum
Fragilaria taxa and centric diatoms increased dightly during this zone. Sample scores for zone

2 based on dialom assamblage grouped toward the right of the biplot, associated with low lake



water d*®0 vadues and low concentrations of nutrients and ions (K, dP) reaive to zone 1

(Figure 16).

Zone 3

Beween ~AD 1550 and 1610, the diaom community was characterized by increased
abundances of Gyrosigma acuminatum from <10 to dmog 40% and a decline in Achnanthes
conspicua abundances to <5%. Zone 3 sample scores plotted toward the right, associated with
depleted lake water d*®0 vaues and low concentrations of nutrients and ions (K, dP) redive to

zones 1 and 2 (Figure 16).

Zone 4

Fragilaria pinnata increased to ~40% abundance at the base of the zone and reached the
highet aundance of the entire sediment record during this zone In generd, the percent
abundance of closed-dranage indicator diatoms and other epiphytic digoms dedined. In
paticular, Amphora libyca, Epithemia adnata, E. turgida and Gyrosigma acuminatum
abundances declined gppreciably. Zone 4 sample scores grouped toward the upper right
quadrant of the biplot, were characterized by high LEL offst vadues, lower concentrations of
nutrients and ions (K, dP) and low lake water d'®0 veues and overlgpped with moden

restricted-drainage stes (Figure 16).

Zone 5

Between ~AD 1830 and 1925, percent abundances of open-drainage indicator Fragilaria
pinnata declined and abundances of severd closed-drainage indicaior diatoms (eg., Cocconels
placentula var. placentula, Achnanthes lanceolata sp. frequentissma, Navicula laevissima)

increesed. Zone 5 sample scores showed grester variability in the CCA ordination space



relaive to the other zones and overlapped with samples from zones 1, 2 and 3. The diadom
assemblages from zone 5 were assodiated with vaiable in lake waer d®O vaues and
concentrations of nutrients and ions (K, dP) but demondrated dosed-drainage characterigics

relative to assemblages from zone 4 (Figure 16).

MULTIPROXY SUMMARY OF PALEOENVIRONMENTAL CHANGES AT PAD 12

The summary profiles of the open and closed-drainage indicator diatoms emphasze the 5
zones outlined a@ove. The summarised digdlom data provided a means to compare the man
trends in digdom community compodtion to other key indicators induding plant macrofossls

d"3Corg rests and isotope dendrodimete data from the Athabasca River hesdwaters (Figure

17). The cdllulose inferred |ake water d*80 record for PAD 12 core LC1 isnot yet available

Diatom Zone 1 (~AD 820-1100)

Between ~AD 820 and 1100, closeddranage indicator diatoms demondrated rdatively
high but varigble percent aundances (30-55%) and percent abundances of opendranage
diatoms were low (0-3%). Concentrations of Drepanocladus and Calitriche remains were
relatively high a the base of the core but declined during this period. Conversdy, abundances
of Chara oospores and ostracod shells increased. d™*Cog values were stable at ~24.5%o0 during
this period. Between the base of the dendroclimate record a ~AD 930 and 1100, inferred

climatic conditions were relaively wet and warm.

Diatom Zone 2 (~AD 1100-1550)
Between ~AD 1100 and 1550, the headwater dendrodlimate record indicated a shift to wet
and wam conditions reaive to zone 1, which highlighted the ‘High Medievd’ between ~AD

1100 and 1250. Between ~AD 1100 and 1350, dosed-dranege indicaor diatom abundances



(>20%), Chara oospore and osracod shdl concentrations and d"*Crq vaues (~27%o)
decreased while abundances of Achnanthes conspicua and Drepanocladus increased. At ~AD
1450, dosed-drainege indicator digoms pesked a ~50% abundance while Achnanthes
conspicua abundances and concentrations of Drepanocladus remans decreased. Between ~AD
1470 and 1550, abundances of Drepanocladus Chara, Nitela and odracod remans and

d"*Corg values incressed while dlosed drainage indicetor diatom abundances decreased.

Diatom Zone 3 (~AD 1550-1610)

Between ~AD 1550 and 1610, the sotope dendroclimate record indicated a trend toward a
cool, dry dimae reative to previous conditions While percent abundances of openr and
closed-dranage indicator diastoms showed little change, Gyrosgma acuminatum demondrated
a diginct pesk (<40%), which lagdy defined this zone Concurrently, Drepanocladus remans

and Chara and Nitella oospore concentrations dedined and d**Corg values demonstrated a trend

toward more depleted vaues.

Diatom Zone 4 (~AD 1610-1830)

Between ~AD 1610 and 1830, the isotope dendroclimate record indicated cooler and drier
conditions reldive to zone 3 conditions and encompassed much of the LIA. Opendranage
indicator diatloms increesed from <10% to a pesk of ~55% abundance a& ~AD 1725 and
Gyrosgma acuminatum abundances declined from nealy 40 to <5%, but cosed-dranage
indicator diatoms sustained ~30% abundance smilar to values seen & the end of zone 2
During this period, plant macrofossis and ostracod shells were present in low abundances and

d*3Corg values became dightly higher (~-25.0%o) reldiveto zone 3.



Diatom Zone 5 (~AD 1830-1925)

Between ~AD 1830 and 1925, the isotope dendroclimate record indicated a trend toward
wetter and warmer conditions. Closed-drainage indicator diatoms increased from ~25 to 50%,
while open-drainage indicator diatoms dedlined from ~40 to <20% abundance. d"3Cyq vaues
decreased by ~2%0 to ~27.0%.. The macrofoss| andyds of the sediment core ended a the

sample aged a ~AD 1870 and did not show any notable change during the last period.
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Table 3. AMS radiocarbon ages from PAD 12 LC1 sediment record. Conventiond radiocarbon ages are corrected for isotopic

fractionation and are reported witha 1 s error.

Depth (cm) L aboratory Conventiond Intercept of ““C agewith  Cdibrated age Materid dated
Number radiocarbon age cdibration curve range AD
(yr BP) (cd.yr. AD) (29gma)
80.0 Beta-193534 1410+ 40 650 530-680 Ceratophyllum demersumé&
Potamogeton seeds
1125 Beta-160220 1630+ 40 420 350-530 Cyperaceae seeds, wood
(119.0 - adjusted) fragments & spruce needles
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DiscussioN

This discusson will provide an interpretation of the hydrologicad and ecologicd changes a
gtes PAD 9 and PAD 12 that have occurred over the past >1000 years based on anayses of
digoms, plant macrofossis and dable isotopes. Patterns of change found a both dStes will be
identified and compared with hydro-ecologicd records from dtes PAD 5, 15 31 and 37.
Posshle mechaniams involved in regulating the hydroecologica changes & sStes PAD 9 and

PAD 12 will be identified and discussed.

ECOLOGICAL AND HYDROLOGICAL CHANGES AT PAD 9

Ste PAD 9 demondrated consderable hydrologicd change over the past 1900 years Prior
to the LIA (~AD 100-1600), including the MWP, PAD 9 exided as a dosed-drainage basn
characterized by abundant macrophytes and corresponding didlom communities dominaed by
epiphytic taxa During the LIA, pdeolimnologicd evidence (eg., nealy equa percent
abundances of open and cdoseddranege indicator distoms moderade Chara oospore
abundances, d®0 vaues sSmilar to present-day Lake Athabasca vaues) indicated that PAD 9
was likey inundated under a shdlow embayment of Lake Athabasca for a least 250 years
(~AD 1600-1860) due to higher water leves on Lake Athabasca as edablished by the short
core andyses and further supported by a map from 1827 (Vandermaelen, 1827). At the end of
the LIA PAD 9 gradudly became isolated from Lake Athabasca As Lake Athabasca water
levels receded, a brief interval of openrdrainage  flow-through conditions developed when
PAD 9 was likely connected to Lake Athabasca by a river, as illudrated in a map from 1917
(Mollard et al., 2002). By ~AD 1930, PAD 9 demondrated coseddrainage conditions smilar

to those conditions prior to the LIA.



The findings from core LC3 are conggent with the results from the short core andyses and
are further supported by higoricd maps with the exception of the 1884 and 1897 magps which
depict PAD 9 &s inundated under the embayment of Lake Athabasca indead of as a flow-
through basn as indicated by the LC3 record. The discrepancy is likdy caused by erors in
dating and may be a result of gplying the CRS moddled ?!°Pb dates from core KB4 to core
LC3. Reallts from Lau (Undergrad thess in progress, Depatment of Biology, Universty of
Waterloo) may judify a re-evdudion of the daing modd used for core LC3, however, the
information currently avaladle limits the dating modd to the one provided. The 1927 mep
illusrated PAD 9 as a closed-dranage basn possbly associated with reaivey minor river
influence whereas pdedlimnological data from zone 3, which ended in ~1930, indicaed
dronger river influence a dte PAD 9. However, the zone daes used were gpproximated to
provide a means to more conveniently discuss changes over time The actud zone boundary
was between 1925 and 1931 and is conggent with the 1927 map indicating that the end of this
zone occurred before 1927.

Within the man peiods identified by zondtion, additiond dratigrgphic changes were
gpparent in severa proxies, which may reflect the influence of dimaic shifts and suggest
minor hydro-ecological changes within the record. A ~AD 1100 the d*®O record demongirated
a pronounced shift to higher vaues, the magnitude of which was not reflected in the other
proxies and may have been caused by a shift in source water (Y. Yi, persond communication).
While PAD 9 likdy remaned a doseddrainage basn prior to the LIA (~AD 100-1600), the
shifts in the d*®0O record may reflect changes in the rdlaive annud inputs of snow and ran to
the basn. In particular, between ~AD 350 and 800, PAD 9 may have been influenced by

higher inputs of snow resulting in depleted d'®0 vaues. Between ~AD 800 and 1100,



pdeolimnologica evidence (eg, a smdl pesk in opendranage indicator diatoms depleted
d'®0 vaues and a pesk in Chara oospores) suggests a brief period of incressed river influence
a PAD 9, dthough minor reaive to the changes observed during the MWP-LIA trangtion. At
~AD 1100, coincident with the onset of the ‘High Medievd’, a pronounced shift to more

enriched vaues may reflect a change to rainfal-dominated inputs and high evaporation.

ECOLOGICAL AND HYDROLOGICAL CHANGES AT PAD 12

Baed on avaldble pdedlimnologicd evidence, dte PAD 12 demondrated subgtantid
hydroecologicd change over the past ~1200 years. Prior to the LIA (~AD 820-1550),
incdluding the MWP, PAD 12 exided as a cdoseddrainage basn as indicated by abundant plant
mecrofoss| remains and digom community assemblages dominated by epiphytic taxa The
beginning of the LIA (~AD 1550) was marked by a diginct pesk in Gyrosigma acuminatum
and coincided with a pronounced decline in temperature and relative humidity as inferred from
the dendroclimate record. Gyrosigma acuminatum was not well characterized within surveys of
modern diatom assemblages in surface sediment in the PAD, however, the Gyrosgma genus is
made up of matile taxa that occupy epipdic habitats and are known to have some tolerance for
turbid conditions (Fore and Grafe, 2002) and may indicate increased river influence during that
time period. During the LIA, PAD 12 demondrated incressed river-influence and a shift from
dosed- to redricted-drainage conditions characterized by increesed percent abundances of
opendranage indicator digoms while 4ill mantaning moderate redive abundances of
closed-drainage digtoms. During the period following the LIA, PAD 12 demondrated a return
to closeddranage conditions smilar to those seen prior to the LIA evident from a decline in

opendrainage diatom abundances.



Pronounced changes in the plant macrofossl record indicated consderable ecologicd
change in the basin during the cosed-drainage period prior to the LIA. A change from Chara
to Drepanocladus-dominated meacrophyte community was accompanied by changes in the
dominant epiphytic diaom taxa and fluctudtions in the d13Corg record. In paticular, the
Drepanocladus peek that occurred in zone 2 and corresponded with the ‘High Medievd’, was
accompanied by low d'*Cyry vaues consistent with patterns observed a sites PAD 8, 31 and 23
(Hdl et al., 2004). High pH vdues (>8) messured a PAD 12 indicated that bicarbonate
(HCO3) makes up a large component of the DIC. In high bicarbonate lakes, submergent
aquatic macrophytes (eg., Chara, Nitella, Potamogeton and Myriophyllum) preferentidly take
up HCOs™ as a carbon source (Oana and Deevey, 1960; Smith and Epgein, 1971). However,
Drepanocladus, an agudic moss, can teke up only smdl amounts of bicarbonate (Bain and
Proctor, 1980; Rundd et al., 1980; Allen and Spence 1981, Raven et al., 1985) and indead
rdies mainly on dissolved CO, as a carbon source. Bicarbonate is enriched relative to COxy
(Clak and Fritz, 1997) and accordingly, Drepanocladus tissues would be depleted in *3C
rdaive to submergent macrophytes. As a reult, sedimentary organic mater derived from
Drepanocladus remans would be °C-depleed. The shift in macrophyte community thet
occurred during zones 1 and 2 may be associaed with carbon speciation and may reflect
changes in lake water pH, in paticular, Drepanocladus would be dundant in lower pH lake
water. The relationship between Drepadocladus and low d*3C vdues dso likdy explains the
dedline in d*3C values at the top of core LC1, which corresponds with an increased abundance

of Drepanocladus after ~AD 1930 in the short core macrofoss| andysis (Hal et al., 2004).
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PATTERNS OF HYDROLOGICAL CHANGE IN THE NORTHEAST REGION OF THE PAD

Comparison between the long core hydroecologica records & stes PAD 9 and PAD 12
indicated smilar conditions during the >1000 year records avalable Both dtes demondrated
closed-drainage conditions prior to the LIA, from the base of each record to ~AD 1600, which
included the MWP. However, pronounced shifts were observed a each ste (eg., PAD 9 d'®0
record, PAD 12 Drepanocladus pesk) at the onsat of the ‘High Medievd’, which may reflect a
ghift in dimate. Stes PAD 9 and PAD 12 demondraed high water conditions during the LIA.
Specificaly, PAD 9 was submerged under an embayment of Lake Athabasca, whereas PAD 12
demondrated increased flood frequency and was likdy a redricteddranage basn. Following
the LIA, records from stes PAD 9 and PAD 12 reflected lower water levels and less frequent
flooding, respectivdy. PAD 9 demondrated incresssd opentdrainage conditions indicaing a
river connection with Lake Athabasca due to receding water leveds on Lake Athabasca
followed by areturn to dosed-drainage conditions.

The timing of hydrologica changes recorded a stes PAD 9 and PAD 12 corresponded
with regiond dimate changes inferred from dendroclimate data In particular, a pronounced
shift in hydrologic regime was demondrated during the trangtion from the MWP to the LIA
and agan a the LIA-pos-LIA boundary. While the timing of changes was smilar, the records
demongrated differences (eg., pesk opendranage conditions @& PAD 9 coincding with
closed-drainage conditions a& PAD 12 immediaidy following the LIA) tha were likdy due to
differences in the setting of each basin. In particular, evidence from ste PAD 9 demondrated a
longer period of high water levels rdative to PAD 12, which may reflect the influence of Lake

Athabascaon ste PAD 9.



REGIONAL COMPARISON OF HYDROLOGY WITHIN THE PAD DURING THE LITTLE ICE AGE

The hydroecologica higory of stes PAD 9 and PAD 12 during the LIA suggested high
water conditions in the northeast region of the PAD and can be compared to findings from dtes
PAD 5 15 31 ad 37 by Hdl et al. (2004) and with the Athabasca River headwater
dendroclimate record in order to improve understanding of the roles of dimatic variation and
river hydrology in regulaing the dynamics of the PAD ecosysem (Figure 18). Ste PAD 5 is
one of the most devated ddtac pond and is contained within a bedrock basn and surounded
manly by maure fores. Accordingly, water samples collected from PAD 5 in October 2000
contained the highest d*®0 vaue rdaive to other surveyed water bodies in the delta, which
indicated high eveporative enrichment (Wolfe et al., 20068). Site PAD 5 is less prone to river
flooding rdaive to most of the other surveyed dtes due to its high devation and disance from
mgor rivers. Consequently, hydrologicd conditions a& PAD 5 are likdy grongly influenced by
locd dimate. During the 1700s, the PAD 5 record indicated dsrong evaporative loses and
possble periodic desccation events conddent with the dry amospheric conditions inferred
from dendroclimate records during the LIA (Woalfe et al., 2005). Ste PAD 15 is an oxbow lake
cut off from the Revillon Coupé near the Peace River. Magnetic susceptibility measurements
on the sediment core from PAD 15 are thought to provide a record of ice-jam floods on the
Peace River (Wolfe et al., 2006b). Condgent with PAD 5 and dendrodimate records during
the LIA, PAD 15 demongrated low flood frequency during the early to mid-1700s.

Conversdy, dtes PAD 9, 12, 31 and 37 ae low-lying gStes located in proximity to the
central open-drainage network of lakes and didributaries of the Athabasca River and appear to
reflect greater influence of river hydrology rdative to Stes PAD 5 and PAD 15 located in the

northwest region of the PAD. During the LIA, PAD 9 reflected a high water stand on Lake



Athabasca, while PAD 12 indicaed increased flooding from the Riviére des Rochers or the
Peace River. PAD 37 and PAD 31 likely recorded elevated weter levels on Mamawi Lake that
would occur by connection to Lake Athabasca The spaid pettern of high water conditions in
the PAD during the L1A suggests high flows on the Athabasca River.

Despite the low flood frequency a ste PAD 15 during the ealy 1700s the potentid of
high flows on the Peace River during that time cannot be discounted. The low flood frequency
a PAD 15 may indicate a decrease in ice-jam flooding on the Peace River and may not reflect
potentid high flows during the thaw season. Accordingly, the discrepancy between the records
from PAD 12 and PAD 15 during the LIA may reflect a difference in susceptibility to open
water flood events caused by high flows on the Peace River. Conversdy, the period of low
flood frequency a PAD 15 is coincident with a period of glacid advance (Luckmen e al.,
1997) and may reflect a short period of low flows on the Peace River that was undetected by
the PAD 12 diaom record due to low resolution. Low magnetic susceptibility vaues in the

PAD 15 record may aso indicae a source water shift to waer carying sediment with low

magnetic susoeptibility Sgnatures.

POTENTIAL MECHANISMS FOR HYDRO-ECOLOGICAL CHANGE AT RIVER-SENSITIVE SITES IN THE
PEACE-ATHABASCA DELTA

Prior to the devdopment of extended records from PAD 9 and PAD 12, hydro-ecologicd
change dnce the LIA a each dte could be explaned by severd mechanisms incduding isodtatic
uplift, sediment infilling and dtered river hydrology afected by dimaic changes Revised
chronologies for the short cores combined with comparison between the extended records from
gtes PAD 9 and PAD 12 and findings from other regions within the PAD helped to evduae

the influence of each potentid mechanism on the hydro-ecology of the PAD.



The short core records avalable for stes PAD 9, 12, 31 and 37 demondraed a
unidirectiond change to closedtdrainege conditions in response to decreesng water leves.
Unidirectiond hydrologicd change seen in the records suggests both isodtaic rebound and
sediment infilling as possble mechaniams of change a each dte. However, the longer records
provided for stes PAD 9 and PAD 12 demondrated closedtdrainage conditions prior to the
high water level period indicated in the short core records. The closed-drainage conditions
during the MWP removed the unidirectional nature of the data avalable for PAD 9 and PAD
12 and indicated that isodatic rebound and sediment infilling were not driving mechanisms for
hydroecologicd change a those dtes Furthermore, regiond isodatic uplift Studies have
indicated that as eastern areas were uplifted, the western end of the lake basins were drowned
(Lemmen et al., 1994). Therefore, as the eastern end of Lake Athabasca rebounds, a trend
toward wetter conditions in the PAD (which lies to the west of Lake Athabasca) may be
expected, incongstent with paeolimnologica evidence a StesPAD 9, 12, 31 and 37.

During the LIA, a dimatic peiod characterized by cold and amosphericdly dry
conditions the low-lying PAD dtes located in river proximd aess demondrated
unprecedented high waer conditions, suggesting high flows on the Athabasca River,
corresponding high weater levels on Lake Athabasca and potentidly, high flows on the Peace
River. The trangtion from dosed to opendrainage conditions a& PAD 9 and PAD 12 between
the MWP and the LIA was likdy due to a change in runoff regime from ranfal-dominated
river discharge during the MWP to snowmdt-dominated river discharge during the LIA tha
devaed river volumes entering the PAD, as suggested by Case and MacDondd (2003) based
on evidence from the North Sasketchewan River to the south. Streamflows on the North

Saskatchewan River inferred from tree rings demondrated lower flows during the MWP, and
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higher flows during the LIA with the exception of periods of pronounced glacid advance
(Luckman et al., 1997), conddent with findings from the river proximad dgtes of the PAD.
Increased  temperatures asociated with the MWP would  likdy reduce the totd snowfdl
relaive to ran and cause reduced snowpack, reduced spring snownmdt and result in net
reduction of dreamflow during the growing seeson (Nkemdirim and Purves, 1994; Yulianti
and Burn, 1998, McCabe and Wolock, 1999). Conversdy, snowmdt-dominaed runoff
asociated with the LIA may have provided a more sustained source of water during the thaw
Season due to increesed seasond snowmdt. The shift in hydrology during the MWP-LIA
trandtion evident a dtes PAD 9 and PAD 12 is condsent with the hydrologic changes
associated with changes in runoff regime.

The North Sasketchewan and Athabasca Rivers both have headweaters in the southern
Canadian Rocky Mountains and would likdy explan the common trends in waer levd change
goparent a sStes PAD 9 and PAD 12 and the North Saskaichewan River during the MWP and
the LIA, and ds0 stes PAD 37 and 31 during the LIA. The correspondence of the hydrology
of dtes PAD 9, 12, 31 and 37 with dimdic regimes demondrates the influence of regiond
cimate on river-sendtive gtes in the PAD and the impact of changing runoff regime on baan
hydrology. In paticular, cimatic changes associated with the LIA appear to have resulted in
complex and dynamic changes in the PAD. Sudaned high water levds on the openrdranage
network of the PAD resulted in high water conditions a river proxime Stes whereas devated
dimate-sengtive dtes reflected amosphericaly dry conditions These findings highlight the
role of the headwater regions of the PAD in the hydro-ecologicd conditions of the PAD and

the complex, nortlinear reaionship betweendimeate, flood-frequency and water levels.
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FUTURE DIRECTIONS
Pdedlimnological recondruction of the hydro-ecology of dtes PAD 9 and PAD 12 have
highlighted severd aress of research that reguire further investigation.

Evidence from PAD 9 reflected a high water sland on Lake Athabasca during the LIA.
However, pdeolimnologicd evidence from gtes located within Lake Athabasca (eg.,
Bugard Idand, other embayments of Lake Athabasca) is necessay to provide an
independent, nonddtaic record of hisoric Lake Athabasca waer leve fluctuations
(Johngton and Kodter, in progress).
Records from PAD 9 and PAD 12 demondrated low water leve conditions during the
MWP retive to the LIA. Extended records from stes PAD 31 and 37 are required to
asess hydrologica conditions a those Stes and provide an opportunity for regiond
comparison of river proximd stesin the PAD during the MWP.
Extended records from stes PAD 15 and 54 (an adjacent oxbow lake) may provide a
hisory of flood frequency from the Peace River during the MWP and the beginning of
the LIA and reved conditions in the northwest region of the PAD during those times. In
paticular, more information is required to assess whether low magnetic susceptibility
sgnatures during the early 1700s from the PAD 15 record were due to (1) increased
open water floods (beow the PAD 15 sl leve) but decressed icejam flooding, (2) low
flows on the Peace River during glacid advance, or (3) a source water change to waters
carying ssdiment with lower magnetic susceptibility sgnatures (Jarviss, MLES in

progress, Department of Geography, Wilfrid Laurier Univergty).



An isotope-inferred dendroclimate record from the Pesce River headwaters is necessary
to evauate the influence of headwater climate on Pesce River flows and PAD
hydrology (Edwards and MacDondd, in progress).

In addition to a Peace River hesdwaer dendroclimate record, paeolimnologica records
from additiond gtes in proximity to the Peace River and removed from the influence of
the Athabasca River (eg., PAD 48 and PAD 49) are necessary to etablish flows on the
Peace River.

Developing an underdanding of Pesce River conditions during the MWP and the LIA
through paedlimnologicad andyses of dtes PAD 15, PAD 54 and potentidly PAD 48
and PAD 49, as wdl as the headwaer dendroclimate record, may provide information
necessary to assess the reldive roles of the Peace River and the Athabasca River on

PAD hydrology.
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APPENDIX |
Digtom taxa identified as being daidicdly dgnificant in associdion with opent or closed
drainage basins based on surface sediments from 55 dtes sampled in the PAD from October

2000 (Hall et al., 2004).

CLOSED-DRAINAGE INDICATOR DIATOMS

Achnanthes lanceolata sp. frequentissma
A minutissma

Cocconeis placentula (smdl)

C. placentula var. placentula
Epithemia adnata

Fragilaria capucina var. mesolepta
Gomphonema angustum

G. parvulum

Navicula cryptocephala

N. minima

N. pupula

N. seminulum

Nitzschia amphibia

N. palea

OPEN-DRAINAGE INDICATOR DIATOMS
Cyclostephanos cf. tholiformis
Fragilaria brevistriata

F. construens var. venter
F. pinnata
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Chronology datafor a) PAD 9 and b.) PAD 12

12



a.) PAD 9 LC3 Chronology

Midpoint Midpoint Midpoint

Depth (cm) Year (AD) Depth (cm) Year (AD) Depth (cm) Year (AD)
10.25 1967.57 34.25 1542.30 58.25 944.65
10.75 1965.34 34.75 1529.84 58.75 932.20
11.25 1963.22 35.25 1517.39 59.25 919.75
11.75 1960.91 35.75 1504.94 59.75 907.30
12.25 1958.71 36.25 1492.49 60.25 894.85
12.75 1956.07 36.75 1480.04 60.75 882.40
13.25 1952.92 37.25 1467.59 61.25 869.95
13.75 1949.69 37.75 1455.14 61.75 857.50
14.25 1946.89 38.25 1442.69 62.25 845.04
14.75 1943.99 38.75 1430.24 62.75 832.59
15.25 1939.99 39.25 1417.79 63.25 820.14
15.75 1935.63 39.75 1405.34 63.75 807.69
16.25 1931.16 40.25 1392.88 64.25 795.24
16.75 1925.67 40.75 1380.43 64.75 782.79
17.25 1919.41 41.25 1367.98 65.25 770.34
17.75 1912.59 41.75 1355.53 65.75 757.89
18.25 1903.16 42.25 1343.08 66.25 745.44
18.75 1893.59 42.75 1330.63 66.75 732.99
19.25 1885.45 43.25 1318.18 67.25 720.54
19.75 1879.83 43.75 1305.73 67.75 708.09
20.25 1876.63 44.25 1293.28 68.25 695.63
20.75 1872.55 44.75 1280.83 68.75 683.18
21.25 1866.02 45.25 1268.38 69.25 670.73
21.75 1853.57 45.75 1255.92 69.75 658.28
22.25 1841.12 46.25 1243.47 70.25 645.83
22.75 1828.67 46.75 1231.02 70.75 633.38
23.25 1816.22 47.25 1218.57 71.25 620.93
23.75 1803.76 47.75 1206.12 71.75 608.48
2425 1791.31 48.25 1193.67 72.25 596.03
24.75 1778.86 48.75 1181.22 72.75 583.58
25.25 1766.41 49.25 1168.77 73.25 571.13
25.75 1753.96 49.75 1156.32 73.75 558.67
26.25 1741.51 50.25 1143.87 74.25 546.22
26.75 1729.06 50.75 1131.42 74.75 511.88
27.25 1716.61 51.25 1118.96 75.25 477.54
27.75 1704.16 51.75 1106.51 75.75 443.20
28.25 1691.71 52.25 1094.06 76.25 408.86
28.75 1679.26 52.75 1081.61 76.75 374.53
29.25 1666.80 53.25 1069.16 77.25 340.19
29.75 1654.35 53.75 1056.71 77.75 305.85
30.25 1641.90 54.25 1044.26 78.25 271.51
30.75 1629.45 54.75 1031.81 78.75 237.17
31.25 1617.00 55.25 1019.36 79.25 202.83
31.75 1604.55 55.75 1006.91 79.75 168.49
32.25 1592.10 56.25 994.46 80.25 134.15
32.75 1579.65 56.75 982.00
33.25 1567.20 57.25 969.55
33.75 1554.75 57.75 957.10
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b.) PAD 12 LC1 Chronology

Midpoint Midpoint Midpoint Midpoint
Depth Depth Depth Depth

(cm)  Year (AD) (cm)  Year (AD) (cm)  Year (AD) (cm)  Year (AD)
22.75 1924.86 47.25 1546.91 7175 1162.21 96.25 77751
23.25 1923.76 47.75 1539.06 72.25 1154.36 96.75  769.66
23.75 191591 48.25 1531.21 72.75 1146.51 97.25 76181
24.25 1908.06 48.75 1523.36 73.25 1138.66 97.75  753.96
24.75 1900.21 49.25 151551 73.75 1130.81 98.25 746.11
25.25 1892.36 49.75 1507.66 74.25 1122.96 98.75  738.25
25.75 1884.51 50.25 1499.81 74.75 1115.11 99.25  730.40
26.25 1876.66 50.75 1491.96 75.25 1107.25 99.75  722.55
26.75 1868.81 51.25 1484.11 75.75 1099.40 100.25  714.70
27.25 1860.96 51.75 1476.25 76.25 1091.55 100.75  706.85
27.75 1853.11 52.25 1468.40 76.75 1083.70 101.25  699.00
28.25 1845.25 52.75 1460.55 77.25 1075.85 101.75 691.15
28.75 1837.40 53.25 1452.70 77.75 1068.00 102.25  683.30
29.25 1829.55 53.75 1444.85 78.25 1060.15 102.75  675.45
29.75 1821.70 54.25 1437.00 78.75 1052.30 103.25 667.60
30.25 1813.85 54.75 1429.15 79.25 1044.45 103.75 659.74
30.75 1806.00 55.25 1421.30 79.75 1036.60 104.25 651.89
31.25 1798.15 55.75 1413.45 80.25 1028.74 104.75 644.04
31.75 1790.30 56.25 1405.59 80.75 1020.89 105.25 636.19
32.25 1782.45 56.75 1397.74 81.25 1013.04 105.75 628.34
32.75 1774.59 57.25 1389.89 81.75 1005.19 106.25  620.49
33.25 1766.74 57.75 1382.04 82.25 997.34 106.75 612.64
33.75 1758.89 58.25 1374.19 82.75  989.49 107.25 604.79
34.25 1751.04 58.75 1366.34 83.25 981.64 107.75  596.94
34.75 1743.19 59.25 1358.49 83.75 973.79 108.25  589.08
35.25 1735.34 59.75 1350.64 84.25 965.94 108.75  581.23
35.75 1727.49 60.25 1342.79 84.75  958.08 109.25 573.38
36.25 1719.64 60.75 1334.94 85.25  950.23 109.75  565.53
36.75 1711.79 61.25 1327.08 85.75  942.38 110.25 557.68
37.25 1703.94 61.75 1319.23 86.25  934.53 110.75  549.83
37.75 1696.08 62.25 1311.38 86.75  926.68 111.25 541.98
38.25 1688.23 62.75 1303.53 87.25 918.83 111.75 534.13
38.75 1680.38 63.25 1295.68 87.75  910.98 112.25 526.28
39.25 1672.53 63.75 1287.83 88.25 903.13 112.75  518.42
39.75 1664.68 64.25 1279.98 88.75  895.28 113.25  510.57
40.25 1656.83 64.75 1272.13 89.25 887.42 113.75  502.72
40.75 1648.98 65.25 1264.28 89.75  879.57 114.25  494.87
41.25 1641.13 65.75 1256.42 90.25 871.72 114.75  487.02
41.75 1633.28 66.25 1248.57 90.75  863.87 115.25  479.17
42.25 1625.42 66.75 1240.72 91.25 856.02 115.75  471.32
42.75 1617.57 67.25 1232.87 91.75 848.17 116.25  463.47
43.25 1609.72 67.75 1225.02 92.25 840.32 116.75  455.62
43.75 1601.87 68.25 1217.17 92.75 83247 117.25  447.77
44.25 1594.02 68.75 1209.32 93.25 824.62 117.75  439.91
44.75 1586.17 69.25 1201.47 93.75 816.77 118.25  432.06
45.25 1578.32 69.75 1193.62 94.25 808.91 118.75 42421
45.75 1570.47 70.25 1185.77 94.75  801.06
46.25 1562.62 70.75 117791 95.25 793.21
46.75 1554.77 71.25 1170.06 95.75  785.36
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Percent abundance of dl diatom taxa encountered ina) PAD 9 and b.) PAD 12.
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a.) PAD 9 Relative Abundances Midpoint Depth (cm)

10.25 10.75
Achnanthes conspicua 0.00 0.00
A. hungarica 0.00 0.00
A. lanceolata var. biporoma 1.15 0.00
A. lanceolata ssp. frequentissima 6.59 6.48
A. minutissima 0.00 0.00
Unidentified Achanthes sp. 0.00 0.00
Amphorainariensis 0.00 0.00
A. libyca 9.17 12.96
A. ovalis 7.16 0.85
A. veneta 0.00 0.56
A. girdle 0.00 3.10
A. sp. cf. delicatissimma 0.00 0.00
Anomoeoneis sphaerophora 0.00 0.00
Aulacoseira ambigua 0.00 0.00
A. crenulata 0.00 0.00
A lareta 0.00 0.00
Unidentified Aulacoseira sp. 0.00 0.00
Caloneis bacillum 0.57 0.28
C. schumanniana var biconstricta 0.00 0.00
C.silicula 0.57 0.00
Unidentified Caloneis sp. 0.00 0.00
Unidentified Centric sp. 0.00 0.00
Cocconeis placentula small (<15um) 8.02 5.07
C. placentula var. euglypta 3.15 0.00
C. placenula var. klinoraphis 0.00 0.00
C. placentula var. lineata 1.72 1.13
C. placentula var. placentula 5.73 7.04
C. Raphid valves (> 15um) 2.01 3.10
Unidentified Cocconeis sp. 0.00 0.00
Cyclotella meneghiniana 0.57 0.00
C. sp cf. ocellata 0.00 0.00
Cyclostephanos PAD sp. 1 0.00 0.00
C.PAD sp. 2 0.57 0.00
Unidentified Cyclostephanos sp. 0.00 0.00
Cymatopleura elliptica 0.00 0.00
C. solea 0.00 0.00
Cymbella aspera 0.00 0.00
C.cistula 0.00 0.00
C. cuspidata 0.00 0.00
C. helmckei 0.00 0.00
C. cf. helmckei 0.00 0.00
C. microcephala 0.00 0.00
C. minuta 0.57 0.85
C. proxima 0.00 0.00
C.silesiaca 0.00 0.56
C. subaegualis 0.00 1.13
C. subcuspidata 0.00 0.00
Unidentified Cymbella sp. 0.00 0.00
C. sp. cf. naviculaformis 0.00 0.00
Unidentified Diatom sp. 0.00 0.28
Epithemia adnata 1.15 1.13
E. turgida 1.72 254
Eunotia bilunaris 0.00 0.00
E. circumborealis 0.00 0.00
E. implicata 0.00 0.00
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11.25
0.00
0.00
0.00
1.14
0.00
0.00
0.00

13.43
0.29
1.14
2.86
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.86
0.00
0.00
7.43
0.00
0.00
0.00

12.29
2.29
0.00
0.29
0.00
0.00
0.29
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.29
0.00
0.00
0.00
0.00
0.00
0.00
0.86
2.00
0.57
0.00
0.00
0.00

11.75
0.28
0.28
0.00
6.16
0.00
0.00
0.00

11.48
2.24
0.00
4.48
0.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
7.84
0.00
0.00
2.52
7.84
1.40
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
112
0.84
5.04
0.00
0.00
0.00

12.25
0.00
0.63
0.00
2.75
0.00
0.00
0.21
9.94
0.63
1.27
3.59
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.50
0.00
0.00
0.00
5.71
2.54
0.00
0.00
0.00
0.42
0.00
0.00
0.00
0.00
0.00
0.42
0.00
0.00
0.00
0.00
0.00
0.00
0.42
0.00
0.00
0.42
0.00
0.00
3.38
1.90
0.00
0.00
0.00

12.75
0.00
0.56
0.00
2.25
0.00
0.00
0.00
8.99
112
0.56
1.97
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.21
112
0.00
112
6.46
0.84
0.00
0.00
0.00
0.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.84
0.00
0.84
0.00
0.00
0.00
0.00
0.00
3.65
3.09
0.00
0.00
0.00

13.25
0.00
0.53
0.53
0.27
0.27
0.27
0.00
6.90
1.06
0.00
1.86
0.00
0.00
0.00
0.00
0.00
0.00
0.53
0.00
0.00
0.00
0.00
8.49
0.00
0.27
0.27
6.10
2.39
0.00
0.00
0.00
0.00
0.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.59
0.00
0.00
0.00
0.00
1.06
2.92
1.59
0.00
0.00
0.00

13.75
0.52
1.04
0.00
3.39
0.26
0.00
0.00

11.75
0.26
0.78
2.35
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.26
0.00
0.00
7.31
0.52
0.26
131
4.96
2.61
0.00
0.52
0.00
0.52
0.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.04
0.00
0.00
0.00
0.00
0.00
0.78
1.04
0.00
0.00
0.00

14.25
0.00
0.26
0.00
2.62
0.26
0.00
0.00
7.87
0.00
0.00
2.10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.67
1.05
0.00
0.00

10.76
2.89
0.00
0.00
0.00
0.52
0.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.10
0.00
0.52
0.00
0.00
0.00
0.00
0.26
2.36
1.05
0.00
0.00
0.00



14.75
0.00
0.00
0.00
0.58
1.45
0.00
0.00
3.48
3.19
1.16
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.58
0.00
0.00
0.00
0.00
6.96
0.00
0.00
0.58
4.35
1.45
0.00
0.58
0.00
0.00
1.74
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.74
2.90
0.00
0.00
0.00

15.25
0.00
0.00
0.00
4.48
0.56
0.00
0.00
9.24
1.68
0.00
2.52
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.76
0.56
0.00
0.28
6.72
2.24
0.00
0.28
0.00
0.84
1.96
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.76
0.56
0.28
0.00
0.00

15.75
0.00
0.56
0.00
1.97
1.13
0.00
0.00
8.17
2.54
0.85
2.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.56
0.00
0.00
7.89
0.00
0.00
0.00
9.58
141
0.00
0.00
0.00
0.00
0.56
0.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.13
141
1.97
0.00
0.00
0.00

16.25
0.00
0.28
0.57
3.40
0.57
0.00
0.28
6.52
1.13
0.85
0.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.57
9.07
0.00
0.00
1.13
5.67
0.57
0.00
0.28
0.00
0.57
1.13
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.85
0.00
0.00
0.00
0.00
0.28
4.53
1.13
0.00
0.00
0.00

16.75 17.25

0.23
0.00
0.00
3.74
1.17
0.00
0.00
3.50
0.00
0.93
0.70
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.50
0.00
0.00
0.00
2.10
0.93
0.00
0.00
0.00
0.23
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.17
0.00
0.00
0.00

0.00
0.00
0.57
2.55
1.98
0.28
0.00
3.40
0.85
1.13
0.57
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.00
0.00
3.68
0.00
0.00
0.28
1.13
1.13
0.00
0.28
0.00
0.28
2.55
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.98
2.55
0.00
0.00
0.00

17.75
0.00
0.00
0.00
1.04
0.00
0.00
0.00
1.57
0.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.52
0.00
0.00
0.00
1.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.26
2.35
0.00
0.00
0.00

18.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

77

18.75
0.00
0.00
0.00
1.14
0.00
0.00
0.00
0.57
0.57
0.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.85
0.85
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.28
0.85
0.57
0.00
0.00

19.25
0.27
0.00
0.00
0.82
0.00
0.00
0.00
1.92
0.00
0.00
0.55
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.27
0.00
0.00
0.00
0.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.82
0.00
0.00
0.00
0.00

19.75
0.00
0.00
0.00
1.10
0.00
0.00
0.00
3.59
0.55
0.28
0.55
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.28
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.83
0.83
0.55
0.00
0.00
0.00

20.25
0.79
0.00
0.00
0.26
0.00
0.00
0.00
2.90
0.00
0.00
0.53
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.26
0.00
0.00
0.53
0.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.26
0.00
0.00
0.00
0.00
0.00
0.53
0.00
0.00
0.00

20.75
0.55
0.00
0.00
3.86
0.83
0.00
0.00
4.41
0.28
0.55
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.10
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.65
2.20
0.28
0.00
0.00

21.25
0.00
0.27
0.00
4.27
0.00
0.00
0.00
6.13
0.53
0.27
1.60
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
2.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.80
1.33
0.00
0.00
0.00

21.75
0.86
0.00
0.00
2.57
0.00
0.00
0.00
9.14
0.29
0.29
1.43
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.00
5.14
1.14
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.00
0.00
1.14
1.43
1.14
0.57
0.00
0.00



22.25
0.00
0.00
0.00
3.61
0.28
0.00
0.00
9.44
1.11
0.28
2.78
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.50
0.28
0.00
0.28
2.78
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.56
0.00
0.00
0.00
0.00
2.22
1.11
0.00
0.00
0.00

22.75
0.00
0.00
0.00
3.12
0.28
0.00
0.00

10.48
0.85
1.42
0.85
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.70
0.00
0.00
0.00
5.95
0.85
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
1.13
0.00
0.00
0.00
0.00
0.00
3.12
0.85
0.00
0.00
0.00

23.25
0.00
1.99
0.00
4.83
1.42
0.00
0.00
3.69
1.42
1.14
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.13
0.00
0.00
0.00
1.99
0.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
2.56
0.00
0.00
0.00

23.75
0.56
0.28
0.56
251
1.12
0.00
0.00
8.10
0.00
1.12
2.23
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.56
3.07
0.84
0.00
1.40
3.35
0.00
0.00
0.00
0.00
0.00
0.56
0.00
0.00
0.00
0.00
0.84
0.00
0.00
0.00
0.00
1.96
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
3.35
0.28
0.00
0.00

24.25 24.75

0.00
1.28
0.00
5.61
0.00
0.00
0.00
13.01
0.00
1.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.77
0.00
0.00
0.00
6.63
0.77
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.26
0.00
0.00
0.00
0.00
2.81
2.55
0.00
0.00
0.00

0.00
0.00
0.00
4.59
0.81
0.00
0.00
5.41
0.00
0.81
2.70
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.14
0.00
0.00
0.00
7.84
0.54
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.27
0.00
0.00
0.00
0.00
0.00
0.00
0.81
0.00
0.00
0.00
0.00
0.00
2.43
2.97
0.00
0.00
0.00

25.25
0.00
0.28
1.13
6.80
0.57
0.00
0.00
7.65
3.12
0.28
3.12
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.12
0.00
0.00
0.85
6.23
1.98
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.85
2.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.83
3.40
0.28
0.00
0.00

25.75
0.00
1.05
0.00
3.40
0.00
0.00
0.00
7.07
0.00
0.52
131
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.52
0.00
0.00
1.83
0.52
0.00
0.52
4.45
0.79
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.79
0.00
0.00
0.00
0.00
0.52
0.00
0.00
0.00
0.00
0.00
0.00
0.52
0.79
3.93
0.52
0.52
0.00
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26.25
0.00
0.50
0.00
6.50
0.25
0.00
0.00
8.25
0.25
0.50
2.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.00
0.00
0.00
0.00
3.00
0.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.25
0.00
0.00
0.00
0.00
0.00
0.00
0.75
0.00
0.00
0.00
0.00
0.00
2.00
2.00
0.00
0.00
0.00

26.75
0.00
0.56
0.00
7.61
0.00
0.00
0.00
7.32
0.28
0.28
0.56
0.00
0.00
0.28
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.69
0.00
0.00
2.54
141
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.56
141
0.00
0.00
0.00
0.00
0.00
0.56
1.69
1.13
0.00
0.00
0.00

27.25
0.00
2.20
0.00
6.10
0.98
0.00
0.00
5.12
0.24
0.00
0.98
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.73
0.00
0.00
6.83
0.73
0.00
0.00
0.00
0.00
0.24
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.24
0.00
0.00
0.00
0.00
0.49
1.22
0.98
0.00
0.00
0.00

27.75
0.00
0.57
0.00

10.29
0.86
0.00
0.00
3.71
1.71
0.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.00
0.29
0.00
0.00
2.57
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.29
0.00
0.00
0.00
0.00
0.00
0.57
0.57
0.29
0.00
0.00

28.25
0.00
111
0.00
4.71
0.00
0.00
0.00
8.03
1.11
0.83
0.55
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
1.66
0.28
0.00
0.55
0.83
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.55
0.00
0.00
0.00
0.00
0.00
0.83
1.11
0.00
0.00
0.00
0.00
0.83
1.39
2.22
0.28
0.00
0.00

28.75
0.00
0.00
0.00
3.63
1.04
0.00
0.00
8.81
0.00
0.52
0.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.52
0.00
0.00
0.78
0.00
0.00
0.00
2.33
0.78
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.52
0.00
0.52
0.00
0.00
0.26
0.00
181
1.30
0.00
0.00
0.00

29.75
0.24
0.48
0.48
5.54
0.00
0.00
0.00
7.47
241
0.24
0.72
0.00
0.00
0.00
0.24
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.89
0.00
0.00
0.96
0.48
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.24
0.00
0.00
0.00
1.20
2.17
0.00
0.00
0.00



30.75 31.75 32.25 33.25 34.25 35.25 36.25 37.25 38.25 39.25 39.75 40.75 41.75 42.75 43.75
0.00 0.79 0.00 0.00 0.00 0.00 0.00 0.00 054 0.00 057 0.00 043 0.00 0.88
0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.27 0.00 090 0.00 000 0.86 056 1.68 0.00 0.00 057 0.00 2.60 0.68 0.88
163 553 269 315 916 7.71 817 251 271 199 227 299 6.06 7.82 9.25
0.54 0.79 0.00 0.00 079 0.29 0.00 0.56 0.00 0.00 0.85 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 052 0.00 0.00 0.56 0.00 0.00 0.00 0.00 0.00 0.34 0.44

14.36 36.36 27.35 33.24 18.32 24.00 21.69 25.42 21.95 38.46 26.35 29.91 32.90 27.55 19.38
352 198 6.73 430 393 429 0.00 3.63 3.79 285 340 342 216 3.40 264
054 040 090 0.29 026 1.14 028 1.12 054 057 0.00 0.00 1.73 0.00 1.76
352 356 000 4.87 288 7.43 845 922 8.40 7.12 11.33 9.83 9.09 7.14 8381
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
054 119 045 229 209 457 338 279 352 057 085 171 0.00 0.34 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.27 0.00 0.00 0.57 0.00 057 0.00 0.00 0.00 0.00 0.85 0.43 0.00 0.00 0.88
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.29 0.00 0.00 0.00 0.00 0.00 0.28 0.57 0.00 0.87 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
434 0.00 10.31 516 8.64 829 8.17 475 949 513 850 7.69 216 8.16 2.64
0.27 0.00 0.00 0.00 0.00 0.00 056 0.00 0.00 0.00 0.28 0.00 0.00 0.34 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 045 0.00 052 0.29 085 0.00 190 085 0.28 0.00 0.00 0.00 0.00
244 198 493 458 524 6.8 394 950 3.79 940 7.65 641 7.36 510 9.25
163 1.19 090 229 419 200 000 0.84 190 313 283 1.71 0.87 3.06 0.88
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.44
0.00 0.00 090 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.56 0.00 0.00 0.00 0.00 0.00 0.00 0.88
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 090 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.68 0.00
0.54 040 0.00 1.72 000 057 028 0.00 0.27 000 0.00 0.00 0.00 1.36 1.76
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.57 0.00 0.00 0.00 0.56 0.00 057 0.00 0.00 1.30 0.00 0.00
0.81 0.00 0.00 0.00 0.00 0.00 0.28 0.56 0.00 0.00 0.28 0.00 0.00 0.00 0.00
0.54 0.00 0.00 0.00 0.00 0.29 0.00 0.00 0.00 0.57 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.28 0.00 0.00 0.00 0.00 0.00
298 3.16 0.00 3.72 288 0.00 225 4.19 244 456 510 299 3.46 272 4.85
407 395 6.73 057 209 486 394 112 7.86 3.13 397 427 3.03 442 7.05
0.00 0.00 045 0.29 026 0.29 0.28 0.56 0.00 0.00 0.00 0.00 0.43 0.00 0.44
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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44.75 45.25 46.25 46.75 47.75 48.25 49.25 49.75 50.75 51.25 52.25 52.75 53.75 54.25 55.25
0.00 1.33 200 0.00 130 0.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.31 2.63
0.00 0.00 0.00 0.00 000 1.29 0.00 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.18 0.67 3.33 267 1.30 0.65 0.67 0.00 0.00 0.00 0.00 0.00 0.00 1.31 0.66
355 533 133 2.00 455 194 400 059 235 260 0.00 479 7.74 0.65 5.26
237 133 0.67 067 195 0.00 133 1.18 1.76 0.00 0.00 240 1.19 3.27 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 1.33 267 0.00 065 0.00 0.00 0.00 0.00 0.00 0.65 0.00 0.00 0.00 0.00

27.81 25.33 14.67 20.00 24.03 23.23 21.33 13.02 15.88 20.78 16.13 13.77 20.24 16.99 14.47
473 0.67 400 400 130 452 333 059 235 130 194 240 238 0.00 0.00
0.00 0.67 0.67 0.00 065 0.00 1.33 0.00 059 0.00 0.00 0.60 1.19 0.65 0.00
1.78 6.67 1.33 10.67 455 452 200 9.47 353 519 258 6.59 536 392 7.89
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.59 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.20 0.00 1.96 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.00
0.00 0.00 0.00 0.00 0.00 1.94 0.00 0.00 0.00 0.00 0.00 1.20 0.00 0.00 0.00
0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 1.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 1.29 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.78 8.67 200 333 325 452 267 592 824 584 7.10 838 4.17 1046 1.32
0.00 0.00 0.00 0.00 065 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.31 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 1.33 0.00 0.00 0.00 0.00 0.00 0.59 0.00 065 0.00 0.60 0.00 0.00 0.00
4.14 2.67 16.00 7.33 5.84 9.03 14.00 9.47 22.35 20.13 20.00 7.19 7.74 5.88 09.87
237 200 0.00 267 195 3.87 067 533 412 130 452 180 238 327 461
0.00 0.00 0.00 0.00 130 0.00 0.00 0.00 0.00 0.00 0.65 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 065 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.31 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.60 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 065 0.00 1.20 1.19 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 059 0.00 000 129 0.00 0.00 1.31 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 1.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.20 1.19 0.00 0.00
0.00 0.00 0.00 0.00 065 0.00 0.00 0.00 0.00 1.30 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 1.33 0.00 130 0.00 0.67 0.00 059 0.00 0.00 0.00 0.00 0.00 0.00
0.59 3.33 0.00 0.67 000 452 400 1.78 059 065 065 120 3.57 3.27 7.89

11.24 8.00 4.00 4.67 195 516 6.00 651 176 130 4.52 1.80 595 3.92 855
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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56.25 57.25 57.75 58.75 59.75 60.75 61.75 62.75 63.25 64.25 65.25 65.75 66.75 67.75 68.75
0.00 132 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.66 0.00 0.00 0.66 0.00 1.02
0.00 0.00 0.00 0.00 0.00 1.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.30 0.00 133 130 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.90 19.08 6.00 3.90 189 250 566 130 3.80 461 065 0.60 331 7.94 1.02
195 0.00 0.00 455 6.92 125 189 0.00 253 0.00 0.00 1.20 0.00 1.40 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.30 0.00 0.00 0.65 0.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

13.64 11.18 18.67 9.74 20.75 12.50 10.69 15.58 18.99 28.95 23.23 18.56 23.84 17.29 16.75
0.00 263 267 130 252 250 252 455 063 066 065 180 0.66 0.93 1.02
0.00 2.63 4.00 0.00 189 0.00 252 130 190 461 0.65 359 4.64 0.00 0.00
779 461 0.00 649 314 3.75 6.29 0.00 6.96 0.00 7.74 539 9.27 10.28 13.20
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.65 0.00 0.00 0.63 1.30 1.27 0.00 0.00 1.20 0.00 0.47 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 132 0.00 0.00 0.00 0.00 0.00 0.65 0.00 0.00 0.00 0.60 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 1.26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 250 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
260 066 200 844 063 063 1.26 1.30 759 197 452 240 199 6.54 051
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 240 0.00 0.00 0.51
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.00 0.00
3.25 526 933 6.49 818 9.38 440 1234 6.96 7.89 839 958 596 3.27 5.08
0.00 132 067 260 126 0.63 3.77 195 190 000 258 180 132 3.74 0.51
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.27 000 1.29 0.00 1.32 1.40 0.00
0.00 0.00 0.67 0.00 0.00 0.00 0.63 0.00 1.27 132 0.00 1.80 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.65 0.66 0.00 0.00 0.00 0.00 0.00 0.00 0.00 066 1.29 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.66 0.00 0.00
0.00 132 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.67 0.00 0.00 1.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 195 0.00 0.00 0.00 0.00 0.63 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.47 0.00
1.30 0.00 0.00 0.00 0.00 0.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.30 0.00 0.00 0.00 0.00 0.00 0.00 2.03
195 1.32 8.00 455 252 5.00 1006 325 759 395 258 180 0.66 1.87 0.00
3.90 592 533 390 881 563 503 1234 253 395 323 539 199 514 6.09
0.00 0.00 0.00 0.00 0.00 0.00 0.63 0.00 0.00 0.00 0.00 0.60 0.66 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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69.25 70.25 71.25 72.25 73.25 74.25 75.25 76.25 76.75 77.75 78.75 79.75 80.25
186 066 0.00 132 231 133 11.76 0.00 196 241 0.00 0.00 0.63
0.00 0.00 0.00 0.00 0.00 0.67 196 0.00 0.00 1.20 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.00 0.00
3.11 132 199 397 347 200 000 690 261 241 252 4.03 250
0.00 132 1.00 0.66 0.00 2.00 000 0.00 131 1.20 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.66 0.00 2.00 0.00 0.00 131 0.00 0.00 1.34 0.63

27.95 16.45 20.90 15.89 34.10 27.33 41.18 31.03 30.07 21.08 30.19 30.87 21.25
186 197 149 132 4.62 200 0.00 0.00 196 1.20 1.89 0.67 3.75
186 0.00 249 199 0.00 000 196 5.17 0.00 0.00 0.63 0.00 0.63
6.83 592 299 7.28 3.47 14.00 392 517 11.76 6.02 11.32 6.04 8.75
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 0.58 0.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.62 197 000 0.66 058 1.33 196 172 0.65 241 1.89 3.36 1.88
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
1.24 0.00 1.00 0.00 0.58 0.00 0.00 0.00 0.00 0.00 1.89 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
186 592 448 1258 1.73 333 0.00 1.72 523 241 314 0.67 13.13
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.63
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.66 0.00 0.00 0.00 0.00 0.00 1.72 0.65 0.00 0.00 0.00 0.00
248 461 6.97 265 925 4.67 784 172 458 7.23 566 6.71 7.50
124 132 448 59 231 133 000 0.00 523 241 126 201 8.3
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 132 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.66 1.99 0.00 0.00 0.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 1.00 1.99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 050 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.62 0.00 0.00 0.66 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.26 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 3.29 1.00 0.00 0.00 0.00 0.00 0.00 0.65 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.20 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.62 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
248 0.00 0.00 0.00 058 0.00 0.00 0.00 0.00 0.60 0.00 0.67 0.00
3.73 395 249 199 173 133 392 000 0.65 060 1.26 4.03 0.63
3.11 855 299 464 231 200 000 690 392 120 4.40 336 3.75
0.00 0.66 050 0.00 0.58 0.00 0.00 1.72 0.00 0.60 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
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a.) PAD 9 Relative Abundances Midpoint Depth (cm)

10.25 10.75 11.25
Eunctiaincisa 0.00 0.00 0.00
Unidentified Eunotia sp. 0.00 0.00 0.00
E. sp. cf. diodon 0.00 0.00 0.00
Fragilaria brevistriata 0.00 0.00 0.00
F. bidens 0.00 0.00 0.00
F. capucina var. capucina 2.87 0.00 0.00
F. capucina var. gracillis 0.00 0.00 0.00
F. capucina var. mesolepta 401 0.56 0.00
F. capucina var. rumpens 0.00 0.00 0.00
F. capucina var. vachariae 2.01 1.69 0.00
F. construens 0.00 0.00 0.00
F. construens f. binodis 0.00 0.00 0.00
F. construens var. venter 0.86 0.56 0.00
F. contruens var. venter cf. pinnata 0.00 0.56 0.00
F. delicatissima 0.00 0.85 0.00
F. neoproducta 0.00 0.00 0.00
F. sp. cf neoproducta (girdle view) 0.00 0.00 0.00
F. parasitica var. subconstricta 0.00 0.00 0.00
F. pinnata 0.57 1.41 0.29
F. pinnata var. intercedens 0.00 0.00 0.00
F. tenera 0.00 0.00 0.00
F. virescens var. exigua 0.00 0.00 0.57
F. capucina (girdle view) 18str/10 0.00 0.00 0.00
F. capucina (girdle view) 17str/10 0.00 0.00 0.00
F. capucina (girdle view) 16str/10 0.00 0.00 0.00
F. capucina (girdle view) 15str/10 0.00 0.00 0.00
F. capucina (girdle view) 0.00 0.00 0.00
Unidentified Fragilaria sp. 0.00 0.00 0.00
F. sp. cf. fasciculata 0.00 0.00 0.00
Gyrosigma acuminatum 0.00 0.00 0.00
Gomphonema acuminatum 0.00 0.00 0.00
G. affine 0.00 0.00 0.00
G. angustatum 0.00 0.56 0.00
G. angustum 0.00 2.54 0.00
G. clavatum 458 0.85 0.57
G. gracile 1.43 2.82 2.00
G. insigne 0.00 0.00 0.00
G. minutum 0.00 0.00 0.00
G. olivacaeum 0.00 0.00 0.00
G. parvulum 229 7.32 4.00
G. truncatum 0.57 0.00 1.71
Unidentified Gomphonema sp. 0.00 0.00 0.29
G. sp. cf. angustatum 0.00 0.00 0.00
G. clavatum/truncatum (girdle view) 0.00 0.00 0.57
G. other (girdle view) 0.00 0.00 1.71
Hantzchia amphyoxis 0.00 0.00 0.00
Navicula capitata var. capitata 0.57 0.00 0.00
N. capitata var. hungarica 0.00 1.13 0.00
N. cryptocephala 2.87 0.00 4.00
N. cryptotenella 0.00 0.00 0.29
N. cuspidata 0.29 0.56 0.00
N. elginensis 0.00 0.00 0.00
N. explanata 0.00 0.00 0.00
N. halophila 0.00 0.00 0.86
N. laevissima 258 1.41 0.29
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11.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.40
0.00
0.56
0.00
0.00
2.24
0.00
0.00
0.00
0.00
0.00
1.40
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.12
1.96
1.12
2.80
0.00
0.56
0.00
3.08
0.28
0.00
0.00
0.00
0.56
0.00
0.00
0.28
1.68
0.00
0.00
0.00
0.00
0.28
0.84

12.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.21
0.00
0.85
0.00
0.00
2.96
0.63
0.00
0.00
0.00
0.00
1.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.21
1.27
3.38
0.00
0.00
0.00
3.38
1.06
0.21
0.00
1.69
211
0.00
0.42
0.00
3.59
0.00
0.00
0.00
0.00
0.85
0.00

12.75
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.40
0.28
0.00
0.28
0.00
0.00
0.00
0.00
0.00
2.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
1.12
1.12
0.00
0.28
0.00
7.02
0.00
0.56
0.00
0.00
2.81
0.00
0.00
0.28
4.21
0.56
0.84
0.00
0.00
0.84
1.40

13.25
0.00
0.00
0.00
0.00
0.00
0.53
0.00
2.65
0.00
0.27
0.00
0.00
0.80
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.53
2.12
2.65
1.06
0.00
0.00
6.10
0.53
0.00
0.00
0.00
4.77
0.00
0.00
0.53
0.53
3.45
1.06
0.00
0.00
0.00
0.27

13.75
0.52
0.00
0.00
0.00
0.00
0.00
0.00
3.13
0.00
3.66
0.00
0.00
131
0.52
0.00
0.00
0.00
0.00
2.09
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.52
131
0.00
0.00
0.00
0.00
0.00
1.04
3.13
2.09
0.52
0.00
0.00
3.13
0.52
0.00
0.00
0.00
2.87
0.00
0.00
0.26
2.35
0.00
0.26
0.00
0.00
1.04
0.52

14.25
0.00
0.26
0.00
0.00
0.00
0.00
0.52
0.00
0.00
1.57
0.00
0.00
1.84
0.52
0.00
0.00
0.00
0.00
2.10
0.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.26
0.00
0.00
1.05
131
131
0.00
0.00
0.00
2.62
0.79
0.00
0.00
2.10
1.05
0.00
0.52
0.00
2.10
1.05
0.00
0.00
0.00
0.26
1.84



14.75 15.25 15.75 16.25 16.75 17.25 17.75 18.25 18.75 19.25 19.75 20.25 20.75 21.25 21.75
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.57 000 3.40 0.00 0.00 0.00 0.00 0.00 0.79 0.00 0.00 0.00
0.00 0.00 0.00 0.00 047 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 056 1.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 056 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
261 196 5.07 170 0.00 227 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.73 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
522 056 056 170 0.00 0.00 0.00 0.00 0.00 0.00 0.28 0.00 0.00 0.27 0.57
1.74 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 055 0.53 1.14
0.00 0.00 0.00 0.00 0.00 0.00 0.78 0.00 0.00 0.00 0.00 0.00 0.00 2.13 0.00
2.03 4.48 451 6.52 33.88 25.21 48.30 0.00 47.73 44.51 47.79 47.76 42.42 25.60 18.86
0.00 0.28 0.00 198 6.78 3.97 862 0.00 0.00 934 6.35 1161 7.71 7.73 6.29
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 1.68 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
232 280 7.32 9.35 24.30 19.26 32.38 0.00 39.20 37.64 32.87 25.59 25.34 21.07 25.71
0.00 0.00 0.00 0.57 047 0.28 0.26 0.00 0.00 0.00 0.00 0.00 0.28 0.00 0.00
0.00 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 140 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.10 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 1.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 055 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.53 0.00
0.58 056 056 1.13 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.84 0.00 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 3.08 1.69 142 047 170 0.00 0.00 0.00 055 0.28 053 1.10 0.00 257
435 168 169 1.13 0.23 057 0.00 0.00 057 0.00 000 053 055 1.60 3.14
0.87 140 0.00 0.28 047 0.85 0.00 0.00 0.00 055 0.00 0.00 0.00 1.07 0.57
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.53 0.00 1.33 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.77 336 225 255 140 1.70 0.78 0.00 0.28 0.00 0.28 0.26 0.55 1.07 0.57
0.00 0.00 0.00 0.85 0.00 0.00 0.00 0.00 0.00 0.27 0.00 0.00 0.00 0.27 0.00
0.00 0.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.29
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 1.12 0.00 0.00 047 0.00 0.00 0.00 0.00 0.00 055 0.00 0.00 0.00 0.57
0.00 0.00 1.13 227 140 0.00 1.04 0.00 057 000 0.00 0.00 0.00 0.00 1.14
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 047 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.26 0.00 0.00 0.00 0.00 0.26 0.00 0.00 0.00
522 3.08 0.00 227 000 0.00 0.00 0.00 0.00 0.00 0.00 0.53 0.00 0.00 0.29
0.00 0.00 4.79 0.00 0.00 0.28 0.00 0.00 0.57 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.28 0.00 0.00 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.27 0.00
0.00 0.00 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.53 0.29
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.74 1.12 0.00 0.28 0.47 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.74 168 169 142 0.23 057 0.00 0.00 028 0.27 0.28 132 0.55 0.53 0.00
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22.25 22.75 23.25 23.75 24.25 24.75 25.25 25.75 26.25 26.75 27.25 27.75 28.25 28.75 29.75
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.39 0.00 0.00 1.12 0.00 0.00 0.57 0.00 0.00 0.00 0.00 0.00 1.11 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.83 0.00 0.00
278 992 0.00 419 204 0.00 142 052 000 0.00 878 0.00 3.32 570 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
222 538 028 251 128 7.30 1.13 9.42 350 13.80 0.73 229 471 233 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.29 0.00 0.00 0.48
0.00 1.13 0.00 056 026 135 1.13 1.83 0.25 507 439 0.00 3.60 052 1.69
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.22 0.00 0.00 0.00 0.00

11.39 6.23 994 3.07 281 405 0.00 079 4.00 254 0.98 11.43 249 0.52 0.48
472 170 000 559 7.65 432 028 445 425 423 293 0.00 7.48 6.74 15.18
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.78 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

25.00 17.85 24.43 14.80 17.86 23.24 18.70 19.90 17.00 12.96 20.24 20.57 11.08 16.06 17.83
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.49 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.28 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 795 0.00 000 1.89 0.00 0.00 7.25 0.00 0.00 4.86 0.00 9.33 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 125 0.00 0.00 0.00 0.00 0.00 6.99
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.45
167 057 0.00 1.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.69
0.00 0.57 0.00 0.00 0.00 0.00 0.00 0.52 0.00 2.82 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.81 0.00 0.00 0.00 141 0.00 057 0.83 0.78 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.28 0.00 0.00 057 0.00 0.00 056 0.00 0.00 0.00 0.00 0.00
1.11 1.13 057 084 255 054 057 157 100 141 146 257 0.83 104 1.45
278 3.68 426 196 459 324 283 131 375 085 1.71 257 249 078 241
1.67 0.00 0.00 0.56 0.00 0.81 057 052 000 0.28 049 0.29 0.00 104 0.72
0.00 0.00 0.00 0.00 0.77 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.56 0.00 0.00 0.28 0.00 0.00 0.00 0.00 0.00 1.66 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.11 057 114 0.28 0.77 216 142 236 250 225 244 400 222 0.78 0.00
0.00 0.28 0.00 0.28 0.00 0.00 1.42 0.52 0.00 0.00 0.00 0.00 1.66 0.52 0.00
0.00 0.00 1.14 0.00 0.00 0.27 057 052 0.75 000 0.00 0.00 0.28 0.00 0.24
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 051 1.62 0.00 052 050 113 146 0.00 0.00 2.07 145
0.00 0.00 0.00 056 000 054 057 000 1.00 169 341 0.00 1.11 155 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.26 0.00 0.00 0.00 0.00 0.00 0.52 0.96
0.28 0.00 0.00 0.00 0.26 0.00 0.00 0.00 0.00 0.00 0.49 0.00 0.00 0.00 0.00
0.00 057 0.00 196 051 0.00 0.28 0.26 0.00 0.00 049 0.00 2.22 1.30 0.00
0.00 0.00 0.00 0.00 0.26 0.00 0.00 1.83 0.00 0.00 0.49 057 0.55 0.26 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 1.13 0.00 0.00 0.00 0.49 0.00 0.55 0.26 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.85 0.00 056 0.00 0.00 0.00 0.00 0.00 0.28 0.00 0.00 0.00 0.00 0.00
0.83 085 1.14 112 051 054 000 052 025 113 098 143 0.83 1.81 0.96
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30.75
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0.54
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2.98
0.00
0.00
0.00
0.00

11.92
0.00
0.00
0.00
1.08
0.00
0.00
0.00
0.00
0.00
0.00
0.27
0.54
0.00
0.00
1.90
7.32
0.54
0.00
0.00
0.00
3.79
0.00
0.27
0.00
4.61
4.34
0.00
1.08
0.00
0.54
0.00
0.00
0.54
0.00
0.00
1.36

31.75
0.00
0.00
0.00
0.00
0.00
3.56
0.00
0.00
0.00
0.00
0.00
0.00
2.77
0.00
0.00
0.00
0.00
0.00
7.51
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.40
0.79
0.00
0.00
2.37
1.98
0.00
0.00
0.00
0.00
2.37
0.00
0.79
0.00
2.37
3.16
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.58

32.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.45
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.48
0.00
0.00
0.00
2.24
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.45
0.00
0.00
5.83
3.14
0.90
0.00
0.00
0.00
2.69
0.90
0.00
0.00
0.00
0.00
0.00
1.79
0.00
0.45
0.00
0.45
0.45
0.00
0.00
0.90

33.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.72
0.00
0.00
0.57
0.86
0.00
0.00
0.00
0.00
5.16
0.00
0.00
0.00
0.00
0.00
2.58
0.00
0.00
0.00
0.00
0.29
0.29
0.00
0.00
1.43
1.43
0.86
0.00
0.00
0.00
1.43
0.00
0.00
0.00
1.15
0.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.87
2.01

34.25 35.25

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.05
0.00
0.00
0.52
0.79
0.00
0.00
0.00
0.00
1.57
0.00
0.00
0.00
3.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.79
1.05
0.00
0.00
0.00
1.57
0.52
0.26
0.26
0.00
5.24
0.00
0.26
0.00
0.00
1.05
0.00
0.52
0.00
0.00
1.57

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.14
0.00
0.00
4.57
2.00
0.00
0.00
0.00
0.00
3.14
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.14
0.86
0.00
0.00
0.00
0.00
0.57
0.00
0.29
0.00
0.57
0.00
0.00
0.29
0.00
0.00
0.00
0.00
0.29
0.00
0.00
1.43

36.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.69
0.00
0.00
0.56
0.00
0.00
0.00
0.00
0.00
3.10
0.00
0.00
0.00
2.54
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.56
0.00
2.25
2.25
1.13
0.00
0.00
0.00
0.56
0.28
0.00
0.00
0.00
2.82
0.00
0.28
0.00
0.00
0.00
0.28
0.00
0.00
0.00
2.82

37.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.56
0.00
0.00
0.00
0.00
0.00
1.68
0.00
0.00
0.00
0.00
1.12
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.03
0.00
0.00
0.00
0.56
0.00
0.00
1.96
1.96
0.00
0.00
0.00
0.00
0.84
0.28
0.28
0.00
1.12
2.23
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
1.40

86

38.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.27
0.00
0.00
0.00
0.00
0.54
1.63
0.00
0.00
0.00
0.00
3.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.27
1.08
0.54
0.00
1.08
0.81
2.17
0.00
0.00
0.00
2.98
0.54
0.54
0.00
0.54
2.17
0.00
0.54
0.00
0.00
0.00
0.00
0.27
0.00
0.00
1.63

39.25
0.00
0.00
0.00
0.00
0.00
1.71
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.42
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.57
0.28
1.14
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.14
0.00
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.00
1.14

39.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.85
0.00
0.00
0.00
1.70
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
1.98
0.00
0.28
0.00
0.57
0.57
0.00
1.13
0.00
0.00
0.00
0.28
0.28
0.00
0.00
1.13

40.75 41.75

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.43
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.71
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.85
2.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.85
0.00
0.43
0.85
0.00
0.85
0.00
0.00
2.14

0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.90
0.00
3.03
0.00
0.00
0.87
0.43
0.00
0.00
0.00
0.00
0.43
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.43
0.00
0.00
0.00
0.43
3.46
0.00
0.00
0.00
0.00
0.00
0.43
0.00
0.00
0.87
0.00
0.00
0.43
0.00
0.00
0.00
0.00
0.87
0.00
0.43
1.73

42.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.68
0.00
0.00
0.00
0.00
0.00
0.34
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.36
0.00
0.00
0.00
0.00
0.00
0.00
0.34
0.00
0.00
0.00
0.00
1.02
0.00
0.00
0.00
0.00
2.04
0.00
0.34
0.00
1.70
0.68
0.00
0.00
0.00
0.00
0.00
0.68
0.00
0.00
0.34
1.70

43.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.44
0.00
0.00
0.00
0.00
0.00
0.44
0.00
0.00
0.00
0.00
0.88
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.96
0.00
0.00
0.00
0.00
4.41
0.00
0.44
0.00
0.88
0.88
0.00
0.00
0.44
0.00
0.00
0.00
0.00
0.00
0.00
2.64



44.75
1.18
0.00
0.00
0.00
0.00
0.00
0.00
2.96
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.18
0.00
0.00
0.00
0.00
2.37
0.00
0.00
0.00
0.00
0.00
1.18
0.00
0.00
0.00
1.18
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

45.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
6.67
0.00
0.00
0.00
3.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.33
1.33
1.33
0.00
0.00
0.00
0.00
0.67
0.00
0.00
1.33
1.33
0.00
0.00
0.67
0.00
0.00
0.00
1.33
0.00
0.00
0.00

46.25
0.00
0.00
0.00
0.00
0.00

11.33
0.00
0.67
0.00
0.67
0.00
0.00
0.00
4.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
1.33
0.00
0.00
2.00
5.33
0.00
0.00
1.33
0.00
1.33
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.00
0.00
0.67
1.33

46.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.33
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
1.33
2.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
4.00
1.33
0.00
0.00
0.00
2.67
1.33
0.00
0.00
4.00
0.00
0.67
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.00
2.67

47.75 48.25

0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.95
0.00
0.65
0.00
0.00
0.00
2.60
0.00
0.00
0.00
0.00
4.55
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.65
1.30
0.00
0.00
0.00
7.79
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.55
0.00
0.00
0.65
0.65
0.00
0.00
0.00
1.30
0.00
1.95
7.14

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.65
0.00
1.29
0.00
0.00
0.00
1.29
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.16
0.00
0.00
0.00
0.00
1.94
0.00
0.00
0.00
0.00
1.94
0.00
0.00
0.00
0.00
3.23
0.00
1.29
0.00
5.16
1.29
0.00
1.29
0.65
0.00
0.00
0.00
0.00
0.00
0.00
0.65

49.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
2.67
0.00
0.00
0.67
4.00
0.00
0.00
0.00
0.00
2.67
0.00
0.00
0.00
0.00
0.00
0.00
0.67
1.33
0.00
0.00
0.67
2.67
0.00
0.00
4.00

49.75
0.59
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
9.47
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.37
0.59
0.00
1.78
2.37
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.18
1.18
0.00
1.78
1.18
0.59
0.59
1.18
2.37
0.00
0.00
2.96
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50.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.35
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.12
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.76
2.35
0.00
0.00
5.88
2.35
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.18
1.18
0.00
1.18
1.76
0.00
1.18
0.00
0.00
0.00
0.00
1.18

51.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.30
0.00
0.00
0.65
2.60
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.90
1.95
1.30
0.00
0.00
0.00
0.00
0.00
0.65
0.00
0.00
1.30
0.00
0.00
1.95
1.30
0.00
0.00
1.95
0.00
0.00
1.30

52.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.65
0.00
0.65
0.00
0.00
0.00
3.87
0.00
0.00
0.00
0.00
1.29
0.00
0.00
0.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.94
0.00
0.00
0.00
9.03
3.23
0.00
0.00
0.00
0.00
0.00
0.65
0.00
0.00
2.58
1.29
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.65

52.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.40
1.20
0.00
0.00
0.00
0.00
1.20
0.00
0.00
0.00
3.59
0.00
0.00
3.59
0.00
0.00
0.00
1.20
0.00
0.00
0.60
4.19
5.39
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.20
0.00
0.60
0.00
2.40
0.00
0.00
0.00
0.60
0.00
0.00
1.80

53.75
0.60
0.00
0.00
0.00
0.00
4.17
0.00
0.00
0.00
0.60
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.60
1.19
0.00
0.00
2.38
5.95
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.19
0.00
0.00
0.60
0.60
0.00
0.00
0.60
2.38
0.00
1.19
0.00

54.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.61
0.00
1.96
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.65
0.00
0.00
0.00
2.61
3.92
0.00
0.00
0.00
0.00
131
131
0.00
0.00
131
2.61
0.00
0.00
2.61
0.00
131
0.00
0.00
0.00
0.00
3.92

55.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
1.97
4.61
0.00
0.00
0.00
0.00
1.32
1.32
0.00
0.00
0.00
2.63
0.00
0.66
1.32
0.00
1.32
0.00
0.66
0.00
0.00
2.63



56.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.30
0.00
0.00
0.00

11.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.19
0.00
0.00
0.00
0.00
1.95
0.00
0.00
0.00
3.25
7.79
0.00
0.00
0.00
0.00
1.30
0.00
0.65
0.00
0.00
1.30
0.00
0.00
1.30
0.00
0.00
0.00
0.00
0.00
1.30
0.00

57.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.00
4.61
0.00
0.66
0.00
0.00
5.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
2.63
2.63
1.97
0.00
0.00
0.00
0.66
0.00
0.66
0.00
1.97
1.32
0.00
0.00
2.63
0.00
0.00
0.00
0.00
0.00
0.00
3.29

57.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00
8.00
0.00
0.00
0.00
0.00
8.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.33
0.67
0.00
0.00
0.00
0.00
2.67
0.00
1.33
0.00
1.33
0.00
0.67
0.00
0.67
0.00
0.00
0.67
0.00
0.00
0.67
3.33

58.75
0.00
0.00
0.00
0.00
0.65
0.00
0.00
0.00
0.00
0.65
0.00
0.00
4.55
0.00
0.00
0.65
0.00
0.00
3.25
0.00
0.00
0.00
3.90
0.00
0.00
0.00
0.00
0.00
0.00
2.60
0.00
0.00
0.00
3.90
3.90
0.00
0.00
0.00
0.00
0.00
0.65
0.65
0.00
1.30
0.00
0.00
0.65
0.00
0.00
0.00
0.00
1.30
0.00
0.00
1.30

59.75 60.75

0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.89
0.00
0.00
0.00
0.00
0.00
1.26
0.00
1.26
0.00
0.00
1.89
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.26
0.00
0.00
0.00
1.26
1.26
1.26
0.00
0.00
0.00
2.52
0.00
0.00
0.00
1.26
6.29
0.00
0.00
2.52
1.26
0.00
0.00
1.26
0.00
0.00
3.77

0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.38
0.00
0.00
0.00
0.00
0.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.00
0.00
3.13
0.00
0.00
0.00
0.00
3.13
0.00
0.00
0.00
0.63
4.38
0.00
0.00
0.00
0.00
1.88
0.00
0.00
0.00
1.25
0.00
0.00
0.00
2.50
0.00
0.00
0.00
0.63
0.00
0.00
3.13

61.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.89
0.00
0.63
0.00
0.00
0.00
3.14
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.14
0.00
0.00
0.00
1.89
5.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.52
0.00
0.63
0.63
0.00
0.00
1.26
0.00
0.63
0.00
4.40

62.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.60
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.30
0.00
0.00
0.00
3.90
7.14
0.00
0.00
0.00
0.00
1.30
1.30
0.00
0.00
1.30
0.00
0.00
0.65
1.30
1.30
0.65
0.65
2.60
0.00
0.00
3.25
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63.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.63
0.00
0.00
0.00
0.00
2.53
0.00
0.00
0.00
0.00
0.00
0.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.80
0.00
0.00
0.00
1.27
5.70
0.00
0.00
0.00
0.00
0.00
0.63
0.00
0.00
0.00
2.53
0.63
0.00
1.27
0.63
0.00
0.63
0.00
0.00
0.00
1.27

64.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.63
0.00
0.00
0.00
3.29
1.97
0.00
0.00
0.00
0.00
1.32
2.63
0.66
0.00
1.32
3.95
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.00
0.00
1.32

65.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.65
2.58
0.00
0.00
1.29
4.52
1.29
0.00
0.00
0.00
3.87
0.00
0.00
0.00
1.29
0.00
1.29
1.29
0.65
0.00
0.00
0.65
1.29
0.00
0.00
3.87

65.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.60
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.20
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.20
0.00
0.00
0.00
7.78
1.80
0.00
0.00
0.00
0.00
2.99
0.00
0.00
0.00
0.00
1.20
1.20
0.00
0.00
0.00
0.00
0.60
0.00
0.00
0.00
2.40

66.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.65
3.31
0.00
0.00
0.00
0.00
1.32
0.66
0.00
0.00
3.97
5.30
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
3.31

67.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.87
0.00
0.00
0.00
0.00
0.00
1.87
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.93
0.00
0.00
0.00
3.27
2.80
1.40
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.74
0.93
0.00
0.00
0.93
0.00
0.00
0.00
0.00
0.00
0.00
3.27

68.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.60
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.54
0.00
3.05
0.00
0.00
0.00
1.52
0.00
0.00
0.00
0.00
0.00
0.00
2.03
0.51
0.00
1.02
1.02
0.51
0.00
0.00
1.02
0.00
1.02
0.00
0.00
0.00
1.02



69.25
0.62
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.24
0.00
0.00
0.00
1.86
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.24
0.00
0.00
0.00
4.35
4.35
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.48
0.62
1.24
0.00
0.00
0.00
0.00
0.00
0.00
0.00
8.07

70.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
1.32
1.97
0.66
0.00
1.32
0.00
0.00
0.00
0.00
0.00
0.00
0.66
2.63
0.00
0.00
2.63

71.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.50
0.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.00
0.00
2.99
1.00
0.00
0.00
1.99
1.00
0.00
0.00
0.00
0.00
1.00
0.50
0.50
0.00
2.99
1.99
0.00
0.50
1.49
0.00
0.00
0.00
0.00
0.00
0.50
0.50

72.25
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
1.99
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.66
5.96
1.32
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.99

73.25 74.25

0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.31
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.16
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.31
3.47
0.00
0.00
0.00
0.00
2.31
1.73
0.58
0.00
0.58
0.00
1.16
0.00
1.73
0.00
1.73
0.00
0.00
0.00
0.00
1.73

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
1.33
0.00
0.00
0.00
4.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.00
0.67
0.00
0.00
0.00
2.67
0.00
0.67
0.00
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67

75.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.92
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.88
0.00
0.00
0.00
0.00
3.92
0.00
0.00
0.00
3.92
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

76.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.17
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.45
0.00
0.00
0.00
0.00
0.00
3.45
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.72
0.00
5.17
0.00
0.00
5.17
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76.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
7.19
131
0.00
0.00
0.00
2.61
0.00
0.00
0.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
131

77.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.22
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.60
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.60
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.20
0.00
181
0.00
241
1.20
0.00
0.00
1.20
1.20
0.00
0.00
241
0.00
0.00
4.82

78.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.66
0.00
0.00
0.00
0.00
0.00
0.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.26
0.00
0.00
0.00
2.52
1.89
0.00
0.00
0.00
0.00
1.89
0.00
0.63
0.00
1.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.26
0.00
0.00
1.26

79.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.01
0.00
0.00
0.00
1.34
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.68
2.68
0.00
0.00
0.00
0.00
2.01
2.68
0.00
0.00
1.34
0.00
0.00
0.00
2.01
3.36
0.00
0.00
1.34
0.00
0.00
3.36

80.25
0.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.63
0.00
0.00
0.00
0.00
4.38
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.13



a.) PAD 9 Relative Abundances Midpoint Depth (cm)

10.25 10.75 11.25
Navicula libonensis 3.15 6.76 4.57
N. minima 573 169 114
N. menisculus 0.00 0.00 0.00
N. oblonga 0.57 0.28 0.00
N. placentula 0.00 0.00 0.00
N. pseudanglica 0.00 0.00 0.00
N. pupula 0.00 0.85 0.00
N. pupula var. nyassensis 0.00 0.00 0.00
N. radiosa 229 0.56 0.00
N. scutelloides 0.00 0.00 0.00
N. seminulum 143 056 1.14
N. subminiscula 0.00 0.00 0.00
N. subminuscula 0.00 0.00 0.00
N. trivialis 0.00 0.00 0.29
Unidentified Navicula sp. 0.29 0.28 0.00
N. sp. cf. bottanica 0.00 0.00 0.00
Navicula. sp. cf. diluvianna 0.00 0.00 0.00
N. sp. cf. plausibilis 0.00 0.00 0.00
N. sp. cf. pseudanglica 0.00 0.00 0.00
N. sp. cf. subplacentula 0.00 0.00 0.00
N. sp. cf. viridula var. lineata 0.00 0.00 0.00
Navicula/Caloneis sp. 0.00 0.00 0.00
Navicula/Cymbella sp. 0.00 0.00 0.00
Navicula/Gomphonema sp. 0.00 0.28 0.00
Navicula/Pinnularia sp. 0.00 0.00 0.00
Neidium ampliatum 0.00 0.00 0.00
N. iridis 0.00 0.00 0.57
Nitzschia amphibia 8.88 12.96 22.57
N. angustata 0.00 0.00 1.14
N. fonticola 0.00 0.00 0.00
N. frustulum 0.00 1.13 0.00
N. liebetruthii 0.00 1.13 1.14
N. palea 0.57 0.00 0.57
N. paleacea 1.15 1.97 0.29
N. perminuta 0.00 0.00 0.00
N. radicula 0.00 1.41 0.57
Unidentified Nitzschia sp. 0.00 0.28 0.00
Pinnularia brevicostata 0.00 0.00 0.00
P. gibba 0.00 0.00 0.00
P. interupta 0.00 0.00 0.00
Pinnularia stomatophora 0.00 0.00 0.00
P. viridis 0.00 0.00 0.29
Rhoicosphenia abbreviata 0.00 0.00 0.00
Rhopalodia gibba 0.00 0.00 0.00
Sauroneis anceps 0.00 0.00 0.00
S. lauenburgiana f. angulata 0.00 0.00 0.00
S. phoenicenteron 0.00 0.00 0.29
Unidentified Stauroneis sp. 0.00 0.00 0.00
Sephanodiscus hantzschii 0.00 0.00 0.29
S medius 0.00 0.00 0.00
S minutulus 0.00 0.00 0.00
Surirella bifrons 0.00 0.00 0.00
Synedra ulna 0.00 0.00 0.00
Tabellaria flocculosa 0.00 0.00 0.00
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11.75
3.36
0.56
0.00
0.28
0.00
0.00
1.12
0.00
0.00
0.00
0.00
0.00
0.00
0.56
0.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

17.09
0.00
0.84
0.84
1.12
0.00
0.56
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00

12.25
5.07
0.21
0.00
0.00
0.00
0.00
0.42
0.00
0.42
0.00
0.85
0.00
0.00
0.21
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

23.04
0.00
0.00
0.00
2.33
0.00
211
0.00
0.85
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.42
0.00
0.21
0.00
0.00
0.00
0.00
0.00
0.00
0.00

12.75
4.21
0.00
0.00
0.56
0.00
0.00
0.28
1.97
0.00
0.00
1.97
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.56
0.00
0.00
0.00

17.70
0.00
0.84
0.00
2.25
0.00
1.97
0.56
1.12
0.00
0.28
0.00
0.28
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.28
0.00
0.00
0.00

13.25
5.04
0.53
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.27
0.00
0.00
0.00
1.33
0.53
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

19.89
0.00
0.00
2.39
2.92
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.80
0.00
0.00
0.00
0.00
0.00
0.00
0.00

13.75
3.66
0.78
0.00
0.00
0.00
0.00
0.52
0.52
0.00
0.00
0.00
0.00
0.00
1.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.26
0.00
0.26
0.00

13.05
0.00
0.78
0.00
3.39
0.00
2.09
0.00
0.26
0.00
0.00
0.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

14.25
4.72
2.89
0.00
0.00
0.00
0.00
0.26
0.00
0.00
0.00
5.25
0.00
0.00
0.52
0.79
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

15.22
0.52
0.26
0.79
0.52
131
1.57
0.00
2.10
0.00
0.00
0.00
0.00
0.00
0.26
0.26
0.00
0.00
0.00
0.00
0.00
0.79
0.00
0.00
0.00
0.00
0.00



14.75
3.77
3.19
0.00
0.00
0.00
0.00
0.87
0.00
0.58
0.00
1.16
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

22.32
0.00
0.00
0.87
0.00
1.45
0.58
0.00
0.58
0.00
0.00
0.00
0.00
0.00
0.29
0.00
0.00
0.00
0.00
0.00
0.00
1.45
0.00
0.00
0.00
0.00
0.00

15.25
3.64
2.24
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.56
0.56
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.28
0.00
0.00

10.08
0.00
2.52
0.84
0.28
0.00
0.56
0.00
1.12
0.00
0.00
0.00
0.00
0.00
0.56
0.00
0.28
0.00
0.00
0.28
0.00
0.28
0.00
0.84
0.00
0.00
0.00

15.75
3.38
1.13
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
141
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.56
0.00

10.42
0.00
0.00
0.00
141
0.28
1.13
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.28
0.28
0.00
0.00
0.00
0.28
0.00
0.85
0.85
0.00
0.00
0.00
0.00

16.25
4.25
1.42
0.00
0.28
0.00
0.00
0.85
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
9.92
0.00
1.98
0.00
0.85
0.28
1.42
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.13
0.28
0.00
0.00
0.00
0.00

16.75 17.25

3.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.67
0.00
0.00
0.00
0.00
0.00
0.23
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.23
0.00
0.00
0.00
0.23
0.00
0.00
0.00
0.00
0.00

1.42
0.85
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
5.67
0.00
1.70
0.00
0.28
0.28
0.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.28
0.00
0.00
1.13
0.00
0.00
0.00
0.00
0.00

17.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.52
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

18.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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18.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.13
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

19.25
0.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.10
0.00
0.00
0.00
0.00
0.00
0.55
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

19.75
0.00
1.10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.55
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

20.25
0.79
0.00
0.00
0.00
0.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.26
0.00
0.00
0.00
0.53
0.00
0.26
0.00
1.06
0.00
0.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.53
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

20.75
1.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.65
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

21.25
1.07
0.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.20
0.00
1.60
0.53
0.53
0.00
0.80
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.53
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

21.75
2.00
1.14
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.29
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.00
0.00
0.57
0.29
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.86
0.00
0.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



22.25
1.67
0.28
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.56
0.00
0.00
0.00
0.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.67
0.00
0.56
0.28
2.22
0.83
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00

22.75
2.27
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

11.90
0.00
0.00
0.00
1.70
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.85
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

23.25
3.41
0.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

19.89
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.70
0.00
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.00
0.00
0.00

23.75
4.19
1.96
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.56
0.00
0.00
0.00

11.45
0.00
2.79
0.56
1.68
0.00
0.28
0.00
0.00
0.56
0.00
0.00
0.00
0.00
0.28
0.56
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

24.25 24.75

3.06
0.00
0.00
0.00
0.51
0.00
0.26
0.00
0.00
0.00
1.53
0.00
0.00
0.26
0.51
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
14.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.55
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2.97
0.27
0.00
0.00
0.00
0.00
0.27
0.00
0.81
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
7.30
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.27
1.08
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

25.25
2.83
1.42
0.00
0.00
0.00
0.00
0.57
0.00
0.57
0.00
0.85
0.57
0.00
0.00
0.57
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.28
0.00

10.48
0.00
0.00
0.85
0.85
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.00
0.00
0.00

25.75
2.09
2.62
0.00
0.00
0.00
0.00
0.00
0.00
0.52
0.00
0.52
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.26
0.00

15.71
0.00
0.00
0.00
0.26
0.00
0.00
0.00
0.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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26.25
3.00
0.00
0.00
0.00
0.00
0.00
0.25
0.00
0.25
0.00
0.50
0.00
0.00
0.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

16.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.50
0.00
0.00
0.00
0.00
0.00
0.00
1.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

26.75
1.97
141
0.00
0.00
0.00
0.00
0.00
0.00
0.56
0.00
0.28
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
8.45
0.00
1.69
141
1.13
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
141
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

27.25
3.66
1.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.73
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

11.22
0.00
0.00
0.24
1.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.49
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

27.75
0.86
4.29
0.00
0.29
0.00
0.00
0.00
0.00
0.00
0.00
0.29
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

17.14
0.00
0.00
0.29
0.00
0.00
0.00
0.00
0.29
0.00
0.00
0.00
0.00
0.00
0.00
0.29
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

28.25
2.49
0.55
0.55
0.00
0.00
0.00
0.00
0.00
0.55
0.00
0.00
0.00
0.00
0.28
0.83
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.39
0.00
8.86
0.00
1.39
0.83
1.39
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.94
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

28.75
2.59
0.26
0.00
0.00
0.00
0.00
0.78
0.00
0.52
0.00
0.26
0.00
0.00
0.26
0.00
0.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.52
0.00

14.51
0.00
0.00
1.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.30
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

29.75
5.54
0.00
0.00
0.00
0.24
0.00
0.48
0.00
0.24
0.00
0.48
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.36
0.00
0.00
0.48
0.48
0.00
0.00
0.00
0.24
0.00
0.00
0.00
0.00
0.00
0.00
0.72
0.00
0.00
0.00
0.96
0.00
0.00
0.00
0.00
0.00
0.00
0.00



30.75
0.81
0.00
0.00
0.27
0.00
0.54
0.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.27
0.00
6.50
0.00
0.00
0.54
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.27
0.27
0.54
0.00
0.00
0.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00

31.75
0.40
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.79
0.40
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.95
0.00
0.40
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.40
0.00
0.79
1.19
0.00
0.00
0.00
0.40
0.00
0.00
0.00
0.00
0.00

32.25
1.35
0.45
0.00
0.00
0.45
0.00
0.45
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.93
0.00
0.00
0.00
0.00
0.45
0.00
0.00
0.00
0.00
0.00
0.00
0.90
0.00
0.00
0.45
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

33.25
0.86
0.86
0.00
0.29
0.00
0.00
0.00
0.00
0.86
0.00
0.29
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.00
0.29
0.00
4.30
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

34.25 35.25

2.09
2.88
0.00
0.00
0.00
0.00
0.26
0.00
0.00
0.00
3.93
1.05
0.00
0.79
0.00
0.00
0.00
0.00
0.26
0.00
0.00
0.52
0.00
0.00
0.00
0.00
0.00
4.45
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.52
0.00
0.00
0.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2.29
0.00
0.00
0.00
0.00
0.00
0.86
0.00
0.00
0.00
0.00
0.00
0.00
1.43
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.00
2.29
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.00
0.00
0.00
0.86
0.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

36.25
2.25
0.85
0.00
0.00
0.00
0.00
0.28
0.00
0.28
0.00
1.69
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.63
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.56
2.54
0.56
0.00
0.00
0.00
0.00
0.56
0.00
0.00
0.00
0.00
0.00

37.25
251
0.84
0.00
0.00
0.28
0.00
0.28
0.00
0.00
0.00
0.28
0.00
0.00
0.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.84
0.00
3.91
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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38.25
2.44
0.27
0.00
0.00
0.00
0.00
0.27
0.00
0.00
0.00
0.00
0.00
0.00
1.08
0.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.54
0.00
0.00
0.00
1.36
0.27
0.00
0.00
0.00
0.00
0.27
0.00
0.00
0.00
0.00
0.00

39.25
3.70
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.00
2.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.00
0.00
0.00
1.99
0.00
0.85
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00

39.75
4.53
0.00
0.00
0.00
0.00
0.00
1.13
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.83
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.57
3.97
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

40.75 41.75

2.14
0.43
0.00
0.00
0.85
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.43
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.28
0.00
4.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.85
0.43
0.00
0.00
0.43
0.00
0.85
0.00
0.00
0.00
0.00
0.00

0.87
0.00
0.00
0.00
0.43
0.00
0.00
0.00
0.00
0.00
0.87
0.00
0.00
0.43
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.60
0.00
0.00
0.00
0.00
0.00
0.43
0.00
0.43
0.00
0.00
0.00
0.00
0.00
0.43
0.43
0.43
0.00
0.00
0.43
0.00
0.00
0.00
0.00
0.00
0.00
0.00

42.75 43.75

4.08
0.00
0.00
0.00
1.70
0.00
1.36
0.00
0.34
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.68
0.00
2.72
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.68
0.00
0.00
0.00
0.00
0.00
0.68
1.36
0.68
0.68
0.00
0.68
0.00
0.00
0.00
0.00
0.00
0.00
0.00

3.52
0.00
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.88
0.00
3.52
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.44
0.00
0.00
1.32
0.00
0.00
0.00
0.44
0.00
0.00
0.00
0.00
0.00



44.75
5.92
1.78
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.18
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.59
0.00
0.00
0.00
0.00
0.00
0.59
0.00

12.43
0.00
0.00
1.18
1.78
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.18
0.00
0.59
0.00
0.59
0.00
0.00
0.00
0.00
0.00
0.00
0.00

45.25
0.67
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.33
2.00
0.00
1.33
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00

46.25
4.00
0.00
0.00
0.67
0.67
0.00
2.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

46.75
4.67
0.00
0.00
0.00
0.67
0.00
0.67
1.33
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

47.75 48.25

1.30
0.00
0.00
0.00
0.65
0.00
0.00
1.30
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.65
0.00
2.60
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2.58
0.65
0.00
0.00
0.00
0.00
0.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.65
0.00
1.29
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.65
0.00
0.00
0.00
1.29
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

49.25
1.33
0.00
0.00
0.00
0.00
0.00
3.33
0.00
0.00
0.00
1.33
0.00
0.00
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
5.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

49.75
3.55
2.37
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.73
0.00
0.00
1.18
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.18
0.59
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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50.75
2.35
0.00
0.00
0.59
0.00
0.00
0.00
1.76
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.94
0.00
0.00
0.00
1.18
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

51.25
5.19
0.00
0.00
0.00
0.65
0.65
0.00
1.30
0.65
0.00
0.00
0.00
0.00
0.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.49
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.60

52.25
1.94
1.94
0.00
0.00
1.94
0.00
0.00
0.65
0.00
0.00
0.00
0.00
0.00
0.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
5.16
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

52.75
4.79
0.00
0.00
0.00
0.00
0.00
0.60
0.00
0.60
0.00
1.20
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.79
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.20
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

53.75
4.76
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.60
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.19
0.00
1.19
0.00
0.00
0.00
0.00
0.00

54.25
4.58
0.00
0.00
0.00
0.00
0.00
0.65
0.00
0.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.27
0.00
0.00
131
0.00
0.00
131
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
131
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

55.25
3.95
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.97
0.00
0.00
1.32
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.66
0.00
1.32
4.61
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.00



56.25
6.49
0.00
0.00
0.00
0.65
0.00
0.65
0.00
0.00
0.00
0.00
0.00
0.00
0.65
0.00
0.00
0.00
0.00
0.65
0.00
0.00
0.00
0.00
0.00
0.00
1.30
0.00
2.60
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.30
0.65
1.95
0.00
0.00
0.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00

57.25
0.66
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.29
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
3.95
0.00
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00

57.75
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
2.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.67
0.00
0.00
0.00
0.67
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00

58.75
3.90
0.00
0.00
0.00
0.00
0.00
0.00
0.65
0.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.30
0.00
0.00
0.00
0.00
0.00
0.00
0.65
0.00
1.95
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.30
0.00
1.95
0.65
0.00
0.00
0.00
0.00

59.75 60.75

2.52
0.00
0.00
0.00
0.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.89
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.26
0.00
1.89
0.00
0.63
0.00
0.00
0.63
0.00
0.00
0.00
0.00
0.00

3.13
0.00
0.00
0.00
0.63
0.00
1.88
0.00
0.63
0.00
0.00
0.00
0.00
1.88
0.00
0.00
0.00
0.00
1.25
0.00
0.00
0.00
0.00
0.00
0.00
2.50
0.00
2.50
0.00
0.00
0.00
0.00
0.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.63
1.25
0.63
0.00
0.63
0.63
0.00
0.00
0.00
0.00
0.63
0.00
0.00

61.75
6.29
0.00
0.00
0.00
0.00
0.00
0.63
0.00
0.63
0.00
0.00
0.00
0.00
0.63
0.00
0.00
0.00
0.00
1.89
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.77
0.00
0.00
0.00
0.00
0.00
0.63
0.00
0.00
0.00
0.00
1.89
0.00
0.00
0.00
0.00
0.00
0.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

62.75
3.90
0.00
0.00
0.00
1.30
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.49
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.30
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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63.25
1.90
0.63
0.00
1.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.63
0.63
0.00
0.00
0.00
0.63
0.00
0.00
0.00
0.00
0.00
0.00
0.63
0.00
3.80
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.27
0.00
0.00
0.00

64.25
3.95
0.00
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.66
0.00
3.29
0.00
0.00
0.00
2.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.63
0.00
0.00
0.66
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00

65.25
8.39
1.29
0.00
0.00
0.00
0.00
0.00
1.94
0.00
0.00
0.00
0.00
0.00
1.29
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.94
0.00
0.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.65
0.00
1.29
0.00
0.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00

65.75
4.79
0.00
0.00
0.60
0.60
0.00
1.20
0.00
0.00
0.00
0.00
0.00
0.00
0.60
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.20
0.00
4.79
0.00
0.00
0.60
1.20
0.00
0.00
0.00
0.00
0.60
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.20
1.20
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

66.75
4.64
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.32
0.00
8.61
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
1.32
2.65
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

67.75
4.67
0.00
0.00
0.00
0.00
0.00
1.87
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.93
0.00
0.00
0.00
0.00
0.00
0.00
0.93
0.00
0.00
0.00
1.87
0.00
5.61
0.00
0.00
0.47
0.00
0.00
0.47
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.47
0.93
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

68.75
8.12
3.05
0.00
0.00
1.02
0.00
0.00
2.03
0.00
0.00
0.00
0.00
0.00
1.52
0.51
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.52
0.00
5.58
0.00
0.00
0.51
0.51
0.51
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.51
0.00
0.00
4.57
0.00
0.00
0.00
0.51
0.00
0.00
0.00
0.00
0.00



69.25 70.25 71.25 72.25 73.25 74.25 75.25 76.25 76.75 77.75 78.75 79.75 80.25
186 526 846 464 173 133 000 172 261 3.61 314 0.67 3.75
0.00 0.00 0.00 0.00 0.00 1.33 0.00 0.00 0.00 2.41 0.00 0.00 0.00
1.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.65 0.00 0.00 0.00 0.63
0.00 1.32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 1.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.66 0.00 199 0.00 0.67 0.00 0.00 3.27 0.00 1.89 1.34 250
0.00 132 199 0.00 0.00 0.00 0.00 0.00 0.00 2.41 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.20 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 0.58 0.00 0.00 0.00 0.00 1.20 0.00 0.00 0.00
1.24 197 050 0.00 0.00 0.67 0.00 0.00 0.00 0.60 0.00 1.34 0.00
0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.65 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.66 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 1.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 392 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
248 0.66 050 0.00 0.00 0.00 000 345 0.00 3.010 0.00 0.00 1.25
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
248 9.87 547 530 2.89 10.67 392 0.00 458 6.63 7.55 201 5.63
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.62 0.00 0.00 132 0.00 0.00 0.00 0.00 0.65 0.00 0.00 0.00 0.00
0.62 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.34 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.66 1.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.66 050 0.66 0.00 0.00 0.00 1.72 0.00 241 0.63 0.67 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.63 0.67 0.00
0.00 197 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.00
0.00 0.00 199 0.66 0.58 0.00 0.00 345 131 0.00 0.00 0.00 0.63
0.00 132 050 132 0.00 0.67 0.00 0.00 0.00 0.00 0.00 1.34 0.63
1.24 066 0.00 0.00 0.00 0.00 0.00 1.72 0.00 0.00 0.63 1.34 0.63
0.00 0.00 050 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 132 116 0.00 0.00 0.00 0.65 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.62 0.00 0.00 0.66 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

96



b) PAD 12 relative abundances Midpoint Depth (cm)

Achnanthes conspicua

A. hungarica

A. lanceolata var. biporoma
A. lanceolata ssp. frequentissima
A. minutissima

Unidentified Achnanthes. sp.
Anomoeoneis sphaerophora
Amphorainariensis

A. libyca

A. ovalis

A. pediculus

A. veneta

Aulacoseira ambigua

A. crenulata

Caloneis bacillum

C. schumania

C.gdlicula

Unidentified Caloneis sp.
Cocconeis placentula var. euglypta
C. placentula var. lineata
C. placentula var. placentula
Cyclotella bodanica var. lemanica
C. oscellata

C. rossii

C. stelligera
Cyclostephanos PAD sp. 1
C.PAD sp.2
Cympatopleura elliptica
Cymbella solea

C. aspera

C. cistula

C. cuspidata

C. microcephala

C. minuta

C. proxima

C. silesiaca

C. subaegualis

C. subcuspidata

C. sp. cf. descripta
Unidentified Cymbella sp.
Unidentified Diatom sp.
Unidentified Centrics sp.
Epithemia adnata

E. turgida

Eunctia bilunaris

E. diodon

E. flexosa

E. formica

E. incisa

Unidentified Eunotia sp.

16.25
0.00
0.00
0.00
0.00
2.78
0.00
0.00
0.00

16.41
1.64
0.00
0.00
0.00
0.00
2.78
0.00
0.00
0.00
0.00
0.00

12.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.39
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.17
1.39
0.00
0.00
0.00
0.00
0.00
0.00

17.25
0.00
0.00
0.00

19.51
0.00
0.00
0.00
0.00

15.85
0.00
0.00
0.00
0.00
1.22
0.00
0.00
0.00
0.00
0.00
0.00
6.10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.22
0.00
0.00
4.88
0.00
0.00
0.00
0.00
0.00
0.00
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18.25
1.52
0.76
0.00
9.09
0.00
0.00
0.00
0.00

10.61
0.00
0.00
0.00
0.00
0.76
0.00
0.00
0.00
0.00
0.00
2.05

18.41
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.52
0.00
0.76
0.00
0.00
0.00
0.00
0.00
0.00
0.76
0.00
3.03
0.76
1.52
0.76
0.00
0.00
0.00
0.00

19.25
0.00
0.00
0.00
6.84
0.00
0.00
0.00
0.00
8.39
1.86
0.00
0.00
0.00
0.85
1.71
0.00
0.00
0.00
0.00
1.59

20.63
0.85
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
171
0.00
0.00
0.00
0.00
0.00
0.00
0.85
0.00
1.71
0.85
0.00
171
0.00
0.00
0.00
0.00

20.25
0.00
0.00
0.00
5.07
1.45
0.00
0.00
0.00

15.94
0.00
0.00
3.62
0.00
0.00
0.72
0.00
0.00
0.00
0.00
0.00

12.32
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.72
0.00
0.72
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.90
2.90
0.00
0.00
0.00
0.00
0.00
0.00

21.25
2.67
0.00
0.00
8.00
0.00
0.00
0.00
3.33

16.33
2.33
0.00
0.00
0.00
0.00
0.00
0.00
3.33
0.00
0.00
3.05
7.62
0.67
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.67
9.33
0.00
0.00
0.00
0.00
0.00
0.00

22.25
0.99
0.00
0.00
8.61
0.00
0.00
0.00
0.99

13.58
1.99
0.00
0.33
0.00
0.00
1.32
0.00
0.00
0.00
0.59
0.00

15.96
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.33
0.00
0.00
0.00
0.00
0.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.66
3.31
0.00
0.00
0.00
0.00
0.33
0.00

23.25
2.79
0.00
0.80
6.37
0.00
0.00
0.00
0.00

11.13
0.43
0.00
0.00
0.00
0.00
3.98
0.00
0.00
0.00
0.00
0.61

14.13
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.40
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.80
0.00
0.40
1.99
0.00
0.00
0.00
0.00
0.00
0.00

24.25
0.99
0.00
0.00
8.25
1.32
0.00
0.00
0.00
8.25
0.66
0.00
0.00
0.00
0.00
2.64
0.00
0.00
0.00
0.00
0.00

15.51
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.33
0.00
2.64
0.99
0.00
0.00
0.00
0.00
0.00
0.00



25.25 26.25 27.25 28.25 29.25 30.25 31.25 32.25 33.25 34.25 35.25 36.25 37.25 38.25
169 141 226 085 285 227 079 123 028 028 0.28 0.00 0.00 0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 057 0.00 000 049 0.00 1.70 0.28 0.00 0.00 0.00
6.78 8.17 6.78 535 513 852 866 613 635 8.22 8.83 833 0.00 6.90
000 169 141 0.00 000 0.00 079 0.00 0.28 0.00 142 1.04 0.00 0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 2.00 0.00
0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 000 0.28 000 0.00 0.00 0.00 0.00 3.65 0.00 1.15
8.00 6.74 593 1098 598 483 524 417 8.02 1032 1.71 7.81 13.93 9.20
104 031 226 029 085 028 028 074 109 045 057 156 1.07 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.28 0.28 0.00 0.00 0.00
0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.28 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
169 113 113 338 228 7.67 551 196 000 0.00 0.00 0.00 1.00 0.00
0.28 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.28 0.00 0.28 0.00 0.00 0.00 0.00 0.00 0.28 0.00 1.04 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 137 191 133 0.00
056 094 000 127 265 035 000 041 0.00 050 0.00 0.00 0.00 0.00
9.04 11.74 14.12 8.87 9.03 10.73 8.66 1233 856 942 8.89 955 6.67 16.09
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 052 200 0.00
0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
056 0.28 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.28 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 000 0.00 0.26 0.00 0.00 0.00 0.00 1.04 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.28 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
056 0.00 0.00 0.28 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.28 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 049 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.28 0.00 0.00 o0.00
0.28 0.00 0.00 0.28 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 1.15
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.28 0.00 0.00 0.28 0.00 0.00 052 0.00 0.00 0.00 057 052 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
113 254 113 197 028 426 236 074 276 227 085 104 200 4.60
339 254 198 366 114 199 105 343 359 057 3.13 260 8.00 345
0.00 0.00 0.56 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.28 0.00 0.00 0.00 3.45
0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.28 0.00 0.00 000 000 000 0.00 0.00 0.28 0.00 0.00 0.00 0.00
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39.25 40.25 41.25 42.25 43.25 44.25 45.25 46.25 47.25 48.25 49.25 51.25 53.25 55.25
0.00 270 4.00 16.67 3.31 10.67 3.33 200 464 263 7.28 800 6.62 22.73
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.99 o0.00
265 0.00 0.00 333 397 533 400 400 5096 1053 397 533 6.62 325
1.77 000 0.00 0.00 000 133 067 133 000 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 000 133 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 180 200 333 000 6.00 267 000 464 197 331 333 0.00 0.00
10.35 811 7.33 7.33 982 6.00 467 4.00 331 987 433 333 464 974
115 0.00 000 000 210 000 133 0.00 0.00 0.00 361 333 0.00 0.00
0.00 0.00 0.00 0.00 0.00 267 0.00 0.00 0.00 0.00 0.00 0.00 132 3.90
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.88 0.00 0.00 0.00 0.00 267 0.00 0.00 0.00 0.00 0.00 0.00 132 0.00
0.00 0.00 0.00 0.00 000 000 000 000 0.00 132 132 0.00 0.00 0.00
265 090 133 200 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 000 0.00 133 000 132 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 530 147 202 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 520 0.00 000 405 000 0.00 115 0.00 0.00 0.93 0.00
9.73 11.71 7.33 12.13 23.84 12.53 21.26 22.67 16.56 17.27 5.96 13.33 3.71 7.14
0.00 0.00 333 0.00 000 000 000 0.67 0.00 0.00 0.00 0.00 0.00 0.65
0.00 0.00 0.00 0.00 000 0.00 000 133 0.00 0.00 132 0.00 0.00 o0.00
0.00 0.00 133 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 o0.67 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.67 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.88 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.67 0.67 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.33 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.67 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.66 0.00
0.88 0.00 0.00 0.00 000 0.00 067 133 132 132 066 067 0.66 1.30
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9.73 8.11 1400 6.00 7.28 2.67 6.00 8.00 9.93 10.53 11.26 13.33 1.99 455
1593 7.21 18.67 18.67 7.95 8.00 7.33 8.00 993 11.18 7.95 14.00 11.26 7.14
0.00 0.00 0.00 0.00 066 133 0.00 0.00 0.00 0.00 0.00 0.00 0.66 0.65
000 090 133 133 132 133 000 067 000 132 132 067 199 130
0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.66 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
0.00 0.00 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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57.25
16.30
0.00
1.48
2.96
0.74
0.00
0.00
1.48
10.37
0.00
0.00
0.00
2.22
0.00
2.96
0.00
0.00
0.00
0.00
3.33
16.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.74
0.00
0.00
0.00
1.48
0.00
0.00
0.00
0.74
2.22
2.96
0.00
0.74
0.00
0.00
0.00
0.00

59.25
39.33
0.00
1.33
8.00
0.00
0.00
0.00
6.00
6.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.00
2.67
0.00
1.33
0.00
0.00
0.00
0.00

61.25
10.67
0.00
0.67
10.00
0.00
0.00
0.00
8.00
5.25
0.75
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.00
4.67
2.67
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.67
10.67
0.00
0.00
0.00
0.67
0.00
0.00

65.25
16.26
0.00
0.00
16.26
13.82
0.00
0.00
5.69
3.79
1.90
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.25
0.00
0.00
0.00
1.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.25
1.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.81
4.07
1.63
1.63
0.00
0.00
0.00
0.00

67.05
4.64
0.00
0.00
9.27
5.96
0.00
0.00
2.65

10.51
0.75
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

13.91
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.65
0.00
0.00
0.00
0.00
1.32
0.00
0.66
0.00
0.66
5.30
1.32
0.66
0.00
0.00
0.00
0.00

71.25
0.00
0.00
0.00
8.55
1.32
0.00
0.00
0.00
8.55
0.00
0.00
0.00
0.00
0.00
1.97
0.00
0.00
0.00
0.00
1.72

37.76
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.32
0.00
0.00
1.32
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
2.63
0.00
0.00
0.00
0.00
0.00
0.00

73.25 77.25

0.00
0.00
0.00
3.55
0.00
0.00
0.00
0.00

0.67
0.00
0.00
1.33
3.33
0.00
0.00
0.00

8.11 10.81

1.35
0.00
0.00
0.59
1.18
0.00
0.00
0.00
0.00
0.00
2.47

3.86
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00

27.12 25.33

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.59
0.00
1.18
1.18
0.00
0.00
0.00
0.00
6.51
7.69
0.00
0.00
0.00
0.00
0.00
0.00

100

0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
1.33
8.00
0.00
0.00
0.00
0.00
0.00
0.00

79.25
0.00
0.00
0.00
3.33
0.00
0.00
0.00
0.00

22.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

16.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
9.33

11.33
0.00
0.00
0.00
0.00
0.00
0.00

83.25
0.00
0.00
0.00
5.88
1.96
0.00
0.00
0.00
4.58
1.96
0.00
0.00
0.00
0.00
1.96
0.00
0.65
0.00
0.00
0.00

39.87
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.96
0.00
1.96
5.88
1.96
0.00
0.00
0.00
0.00
0.00

85.25
0.00
0.00
0.00
9.38
2.08
0.00
0.00
0.00
5.21
0.00
0.00
0.00
0.00
0.00
0.52
0.00
0.00
0.00
1.06
2.11

33.81
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.52
0.00
0.00
1.56
521
0.00
0.00
0.00
0.00
0.00
0.00

87.25
1.27
0.00
0.00
4.43
1.27
0.00
0.00
1.27
6.84
0.76
0.00
0.00
0.00
0.00
1.27
0.00
0.00
0.00
0.00
0.00

29.11
0.00
0.00
0.00
0.00
0.00
0.00
0.63
0.00
0.00
1.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.43

10.13
0.00
0.00
0.00
0.00
0.00
0.00



b) PAD 12 relative abundances Midpoint Depth (cm)
16.25 17.25 18.25 19.25 20.25 21.25 22.25 23.25

Fragilaria brevistriata 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
F. capucina var. capucina 0.00 0.00 0.00 0.00 0.00 0.00 0.00 159
F. capucina var. gracilis 8.33 0.00 6.06 1.71 0.00 0.00 0.00 0.00
F. capucina var. mesolepta 0.00 0.00 10.61 0.00 0.00 1.33 0.00 0.00
F. capucina var. vachariae 0.00 0.00 0.00 0.00 2.90 0.00 0.00 o0.00
F. capucina (girdle view) 16str/10 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00
F. capucina (girdle view) 15str/10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
F. capucina (girdle view) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
F. construens 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
F. construens f. binodis 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
F. construens var. venter 0.00 122 0.00 0.00 0.00 0.00 3.31 359
F. contruens var. venter cf. pinnata 0.00 0.00 0.00 0.00 0.00 0.00 3.97 4.38
F. delicatissima 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
F. leptostauron var. leptostauron 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
F. neoproducta 0.00 0.00 3.03 171 0.00 0.00 0.00 0.00
F. nitchiodes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
F. parasitica var. subconstricta 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
F. pinnata 11.11 1463 3.79 8.55 9.42 16.67 20.53 28.29
F. famelica (girdle view) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
F. sp. cf. construens var. binodis 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00
F. sp. cf. fasciculata 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Unidentified Fragilaria sp. 0.00 4.88 0.00 0.00 0.00 0.00 0.00 o0.00
Gyrosigma acuminatum 278 122 000 0.8 217 133 265 040
Gomphonema acuminatum 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.80
G. angustatum 0.00 0.00 0.00 0.00 0.00 0.00 0.99 0.00
G. angustum 278 0.00 076 171 290 0.00 0.33 0.00
G. gracile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
G. insigne 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
G. minutum 0.00 0.00 0.00 0.00 0.00 0.00 0.66 0.80
G. oliveceum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
G. parvulum 0.00 122 0.00 0.00 0.00 0.00 0.66 0.00
Unidentified Gomphonema sp. 0.00 0.00 0.76 0.85 0.00 0.00 0.33 0.00
G. sp.cf. exiguum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
G. sp.cf. subtile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
G. other sp. (girdle view) 0.00 244 152 0.00 0.00 0.00 0.66 0.00
G. clavatum 0.00 0.00 3.03 0.85 435 200 0.66 1.59
G. truncatum 0.00 0.00 0.00 0.00 0.00 1.33 0.00 0.00
Hantzchia amphyoxis 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Navicula capitata var. capitata 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.80
N. capitata var. hungarica 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N. cryptocephala 1.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N. cryptotenella 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N. cuspidata 139 366 000 1.71 0.00 0.00 0.00 0.00
N. elginensis 0.00 0.00 0.00 0.00 0.00 0.00 0.66 1.20
N. exigua 0.00 0.00 0.00 0.00 0.00 0.00 0.99 o0.00
N. halophila 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N. laevissma 6.94 9.76 6.06 256 1232 6.00 298 0.80
N. libonensis 417 122 0.00 085 145 267 232 0.80
N. meniscus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
N. menisculus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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24.25
0.00
0.00
0.00
4.95
0.00
0.00
0.00
1.32
0.00
0.00
0.00
2.64
0.00
0.00
0.00
0.00
0.00

27.72
0.00
0.00
0.00
0.66
0.99
0.00
0.00
0.00
0.66
0.00
1.98
0.00
0.00
0.66
0.00
0.00
1.32
1.32
0.00
0.00
0.00
0.00
0.00
0.33
0.33
0.33
0.00
0.00
4.29
2.64
0.33
0.00

25.25
0.28
0.00
0.00
1.98
0.00
0.00
0.00
1.13
0.00
0.00
0.00
2.54
0.00
0.00
1.69
0.00
0.00

25.14
0.00
0.00
0.00
0.85
0.85
0.85
0.56
1.41
0.56
0.00
0.56
0.00
1.69
0.00
0.00
0.00
0.00
1.69
0.00
0.56
0.00
0.00
0.56
0.28
0.00
0.00
0.00
0.00
5.08
1.41
0.00
0.00

26.25
0.00
0.00
0.00
0.56
2.54
0.00
0.00
0.00
0.00
0.00
0.00
3.66
0.00
0.00
0.00
0.00
0.00

34.37
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.56
0.00
0.00
0.00
0.00
0.56
0.00
0.00
0.00
0.56
1.13
0.28
0.00
0.28
0.00
0.00
0.56
0.28
0.56
0.00
0.00
451
1.13
0.00
0.00

27.25
0.00
0.00
0.00
1.41
0.00
0.00
0.00
0.00
0.00
0.00
1.41
6.50
0.00
0.00
0.85
0.00
0.00

39.27
0.00
0.00
0.00
0.00
0.00
0.00
0.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.56
0.85
0.85
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.26
2.82
0.00
0.00

28.25
0.00
0.00
0.00
0.00
1.13
0.00
0.00
0.85
0.00
0.00
0.56

10.14
0.00
0.00
0.00
0.00
0.00

38.03
0.00
0.00
0.00
0.00
0.56
0.00
0.56
0.28
0.00
0.00
0.00
0.00
0.28
0.28
0.00
0.00
0.00
0.85
0.56
0.00
0.00
0.00
0.00
0.56
0.00
1.13
0.00
0.00
2.82
0.85
0.00
0.00

29.25
0.57
0.00
0.00
0.57
0.00
0.00
0.00
0.00
0.00
0.00
4.56
8.26
0.00
0.00
0.00
0.00
0.00

41.31
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.14
0.28
0.00
0.00
0.00
0.00
0.00
0.28
0.57
0.00
0.00
4.27
0.28
0.00
0.00

30.25 31.25

0.00
0.00
0.00
6.82
2.56
2.27
0.00
0.00
0.00
0.00
0.00
2.56
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.26
4.72
0.00
0.00
2.10
0.00
0.00
3.15
4.72
0.00
0.00
0.00
0.00
0.00

24,72 28.61

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.85
0.00
0.00
0.00
0.00
0.85
0.00
0.00
0.28
0.00
0.57
0.00
0.00
0.00
0.00
0.00
4.55
3.13
0.57
0.00
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1.05
0.00
0.00
0.00
0.26
0.00
0.00
0.79
0.00
0.00
1.84
0.00
0.79
0.00
0.00
0.00
0.52
131
0.00
0.00
0.00
0.00
0.26
0.00
0.00
0.00
0.00
0.00
1.05
1.57
0.00
0.00

32.25
2.45
0.00
0.00
1.23
8.82
0.00
0.00
0.00
0.00
0.00
0.25
221
0.00
0.00
0.00
0.00
0.00

33.09
0.00
0.00
0.49
0.00
0.00
0.00
0.98
0.00
0.00
0.00
0.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.25
0.00
0.00
0.00
0.25
0.49
0.00
0.49
0.00
0.00
2.45
0.98
0.25
0.00

33.25
3.04
1.10
0.00
0.00
1.10
0.00
0.00
0.00
0.00
0.00
0.28
6.63
0.00
0.00
0.00
0.00
0.00

32.60
0.00
0.00
0.28
0.00
0.00
0.00
0.55
4.70
1.10
0.00
0.00
0.00
0.55
0.00
0.00
0.00
1.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.55
0.00
0.00
3.87
1.93
0.00
0.00

34.25
0.00
0.00
0.00
0.00
1.13
0.00
0.00
0.00
0.00
0.00
0.00
1.70
0.00
0.00
0.00
0.00
0.00

24.93
0.00
3.68
0.00
2.55
0.00
0.28
1.13
3.40
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.00
4.53
2.55
0.57
0.00
0.28
0.28
0.00
0.00
0.28
0.00
0.00
0.00
3.68
2.27
0.00
0.00

35.25
1.42
0.00
0.00
0.57
0.00
0.00
0.00
1.14
0.00
0.28
2.56

10.54
0.00
0.00
0.00
0.00
0.00

39.32
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.00
0.00
1.42
0.00
0.00
0.00
0.00
0.95
1.90
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.28
0.57
0.00
0.00

36.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.13
0.00
0.00
2.08
4.69
0.00
1.04
2.08
0.00
0.00

19.79
0.00
0.00
0.00
0.00
2.08
1.56
1.04
0.00
0.00
0.00
1.04
0.00
0.52
0.00
0.00
0.00
1.04
0.00
1.04
0.00
0.00
0.00
0.00
0.00
0.52
0.52
0.00
0.00
6.77
2.60
0.00
0.00

37.25
3.00
0.00
0.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.00
1.00
0.00
0.00
0.00
0.00
1.00
0.00
0.00
0.00
2.00

35.00
0.00
0.00
0.00
0.00
0.00
2.00
0.00
0.00
0.00
0.00
0.00
0.00
3.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.00
0.00
0.00
0.00
1.00
0.00
0.00



38.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.60
0.00
0.00
0.00
0.00

32.18
0.00
0.00
3.45
0.00
0.00
6.90
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.15
0.00
0.00
0.00
0.00
1.15
0.00
0.00
0.00
3.45
1.15
0.00
0.00

39.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
8.85
0.00
0.00
0.00
0.00

10.62
0.00
0.00
1.77
3.54
0.88
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.77
0.00
0.00
0.00
0.00
0.00
0.00
2.65
0.00
0.00
0.00
7.08
1.77
0.88
0.00

40.25 41.25

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
39.64
1.80
0.00
0.00
0.00
0.00
0.90
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.80
0.00
0.00
1.80
0.00
0.00
3.60
4.50
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.00
0.00
0.00
0.00
0.00
10.67
0.00
0.00
2.67
0.00
0.00
0.00
0.00
0.67
0.67
0.00
0.00
0.00
2.67
0.00
0.67
0.00
0.00
0.00
0.00
1.33
1.33
0.00
0.00
4.00
2.67
0.00
0.00

42.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.67
0.00
0.00
0.00
0.00
0.00
0.67
0.00
1.33
1.33
0.00
0.00
0.00
2.67
0.67
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
4.67
0.67
0.00
0.00

43.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.65
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
6.62
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
1.32
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.00

10.60
2.65
0.00
0.00

44.25 45.25

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00
2.67
0.00
0.00
0.00
0.00
8.67
1.33
0.67
0.00
1.33
0.00
4.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.67
0.00
1.33
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
5.33
0.00
0.00
3.33
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
1.33
2.00
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
8.00
1.33
0.00
0.00

46.25
0.00
0.00
0.00
4.00
4.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
9.33
1.33
0.00
1.33
1.33
0.00
1.33
0.00
2.00
0.67
0.00
0.00
0.00
5.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.33
0.67
0.00
0.00

47.25
3.97
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
7.95
0.00
0.00
7.28
1.99
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.65
1.32
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
3.31
0.00
0.00
0.00

48.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.00
3.29
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.29
3.29
0.00
0.00

49.25
0.00
0.00
0.00
5.30
0.00
0.00
0.00
4.64
0.00
0.00
1.32
0.00
0.00
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.00
5.30
0.00
0.00
2.65
0.00
0.00
1.32
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.66
0.00
0.00
0.00
4.64
0.66
0.00
1.32

51.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
8.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
6.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
0.00
5.33
0.00
0.00
2.67

53.25
0.00
0.00
0.00
0.00
3.97
0.00
0.00
3.97
0.00
0.00
8.61
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

11.26
0.00
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.00
0.00
1.32
3.31
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.66
0.00
0.00
5.30
3.31
0.00
0.00



55.25
0.00
0.00
0.00
2.60
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.55
0.00
0.00
0.00
0.00
7.14
0.00
0.00
0.00
0.00
0.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.30
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
9.09
0.65
0.00
0.65

57.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.44
0.00
0.00
0.00
0.00
0.00
0.00
5.19
0.00
0.00
0.00
0.00
3.70
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.74
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.48
0.00
0.00
1.48
0.00
0.00
0.00

59.25 61.25

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.33
0.00
0.00
0.00
0.00
3.33
0.00
0.00
0.00
0.00
1.33
2.00
0.00
1.33
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.00
0.67
0.00
0.00

0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.00
0.00
0.00
0.00
0.00
4.67
0.00
0.00
2.00
0.00
0.00
1.33
0.00
0.67
0.00
0.00
0.00
6.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
9.33
2.00
0.00
0.00

65.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.63
0.00
0.00
0.00
0.00
0.00
0.00
3.25
0.81
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.81
0.81
0.00
0.00
1.63
6.50
0.81
0.00
0.00

67.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.00
0.00
2.65
0.00
0.00
0.00
0.00
4.64
0.66
0.00
1.32
2.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.99
2.65
0.00
0.00
6.62
0.66
0.00
0.00

71.25 73.25

1.97
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.61
0.00
0.00
3.29
0.00
0.00
1.32
0.00
1.32
0.00
0.00
0.00
2.63
1.32
0.00
0.00
0.00
0.00
5.26
0.00
0.66
0.00
0.00
0.00
0.00
3.29
0.00
1.32
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.37
0.00
0.00
0.00
0.59
4.14
0.00
0.00
0.00
0.59
1.18
2.37
0.00
2.37
0.00
0.00
0.00
0.00
1.18
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.59
0.00
0.00
4.14
414
0.00
0.00

77.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
7.33
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
2.67
0.00
0.00
0.00
1.33
0.00
0.67
1.33
0.00
0.00
5.33
2.00
0.00
0.00

79.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.00
1.33
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.67
1.33
0.00
0.00
0.00
0.00
1.33
0.00
0.67
0.00
0.00
4.67
0.67
0.00
0.00

83.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
131
0.00
0.00
0.00
0.00
1.31
0.00
0.00
0.00
0.65
0.00
4.58
0.00
1.96
0.00
0.00
0.00
1.31
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.31
4.58
0.00
0.00

85.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.08
0.00
0.00
1.04
0.00
0.00
0.00
1.04
2.60
0.00
0.00
0.00
3.13
0.00
0.00
0.00
0.00
0.00
1.04
0.00
0.00
1.04
0.00
0.00
6.25
2.08
0.00
0.00

87.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.27
0.63
0.00
3.16
1.27
0.00
0.00
0.00
1.90
0.00
1.27
0.00
2.53
1.27
0.00
0.00
0.00
0.00
1.27
0.00
0.00
0.00
0.00
0.00
3.16
7.59
0.00
0.00



b) PAD 12 relative abundances Midpoint Depth (cm)

16.25 17.25 18.25 19.25
Navicula minima 0.00 244 152 171
N. oblonga 0.00 0.00 0.00 0.00
N. placentula 0.00 0.00 0.00 0.00
N. pseudokotschyi 0.00 0.00 0.00 0.00
N. pupula 278 122 0.76 4.27
N. pupula var. nyassensis 0.00 0.00 0.00 0.85
N. radiosa 0.00 1.22 0.00 0.00
N. rhynocephala 0.00 0.00 0.00 0.00
N. seminulum 0.00 0.00 152 0.00
N. subminuscula 0.00 0.00 0.00 0.00
N. trivialis 278 0.00 152 0.00
Unidentified Navicula sp. 1.39 0.00 0.00 0.85
N. sp. cf. accomoda 0.00 0.00 0.00 0.00
N. sp. cf. bryophila 0.00 0.00 0.00 0.00
N. sp. cf. clemantis 1.39 0.00 0.00 0.00
N. sp. cf. elginensis 0.00 0.00 0.00 0.00
N. sp. cf. pusio 0.00 0.00 0.00 0.00
N. spcf. radiosa 0.00 0.00 0.00 0.00
N. sp cf. tuscula 0.00 0.00 0.00 0.00
N. sp cf. vulpina 0.00 0.00 0.00 0.00
Navicula/Achnanthes sp. 0.00 0.00 0.00 0.00
Navicula/Amphora sp. 0.00 0.00 0.00 0.00
Navicula/Cymbella sp. 0.00 0.00 0.00 0.00
Navicula/Gomphonema sp. 0.00 0.00 0.00 0.00
Neidium ampliatum 0.00 0.00 0.00 0.00
Nitzschia amphibia 0.00 0.00 3.03 7.69
Navicula angustata 2.78 0.00 0.00 0.00
N. fonticola 0.00 0.00 0.00 0.00
N. frustulum 0.00 0.00 0.00 0.00
N. gracilis 0.00 0.00 0.00 0.00
N. liebetruthii 0.00 0.00 0.76 0.00
N. palea 1.39 0.00 0.00 342
N. paleacea 1.39 0.00 0.00 0.00
N. radicula 0.00 0.00 0.00 0.85
Unidentified Nitzschia sp. 1.39 0.00 0.00 0.00
Orthoseira oeseanna 0.00 0.00 0.00 0.00
Pinnularia divergens 0.00 0.00 0.76 0.00
P. gibba 0.00 0.00 0.00 0.00
P. interupta 1.39 0.00 0.76 0.00
P. legumen 0.00 0.00 0.00 0.00
P. nodosa 0.00 0.00 0.00 0.00
P. stomatophora 0.00 0.00 0.00 0.00
P. viridis 1.39 3.66 0.00 256
Rhoicosphenia abbreviata 0.00 0.00 0.76 0.00
Rhopolodia gibba 0.00 0.00 0.00 0.00
Sauroneis anceps 0.00 0.00 0.76 0.00
S lauenburgiana f. angulata 0.00 2.44 0.00 0.00
S. phoenicenteron 0.00 0.00 0.00 4.27
Sephanodiscus hantzschii 0.00 0.00 0.00 2.56
S medius 0.00 0.00 0.00 0.00
S minutulus 0.00 0.00 0.00 0.00

105

20.25
2.17
0.72
0.00
0.00
2.17
0.00
0.00
0.00
1.45
0.00
0.72
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
7.25
0.00
0.00
0.00
0.72
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.72
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.45
0.72
0.00
0.00
0.00

21.25
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00

22.25 23.25

0.00
0.00
0.00
0.00
0.33
0.33
0.66
0.00
0.00
0.00
0.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.99
0.99
0.00
0.66
1.32
0.99
0.00
0.00
0.00

0.80
0.00
0.00
0.00
0.40
1.20
0.00
0.00
0.00
0.80
0.80
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.40
0.00
0.00
0.00
0.00
0.00
1.20
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.80
0.00
0.00
0.00
0.00
0.80
0.00
0.00
0.00
1.59
2.39
0.00
0.00
0.00

24.25
0.00
0.33
0.00
0.00
1.32
0.33
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.33
0.00
0.33
0.00
1.65
0.00
0.00
0.00
0.00



25.25
5.65
0.00
0.00
0.00
0.85
1.13
0.00
0.00
0.00
0.00
0.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
1.13
0.56
0.00
0.85
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.85
0.28
1.13
0.56
0.28
0.00
0.00
0.28

26.25
1.69
0.00
0.00
0.00
1.69
0.85
0.56
0.28
0.00
0.00
0.28
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.13
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.56
0.00
0.56
0.00
1.97
0.00
0.28
0.00
0.00

27.25 28.25

1.13
0.28
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.56
1.98
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.56
0.00
0.00
0.00
0.00
0.00
0.00

0.85
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.13
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

29.25
2.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
171
0.00
0.28
0.57
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00

30.25
1.14
0.00
0.00
0.00
0.57
0.00
1.70
0.00
1.70
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
1.70
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.28
0.00
0.57
0.57
0.00
0.00
0.00
0.00
0.00

31.25 32.25

3.15
0.00
0.00
0.00
0.52
0.26
0.79
0.00
0.79
0.00
0.00
0.52
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.89
0.00
0.00
0.00
0.00
0.52
0.00
0.00
0.00
0.00
0.00
0.00
1.57
0.00
0.00
0.00
0.00
0.26
0.00
0.79
0.79
0.00
0.00
0.00
0.00
0.00
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2.70
0.25
0.00
0.00
1.96
0.00
1.72
0.00
0.49
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.49
2.94
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.25
0.00
0.74
0.49
0.00
0.25
0.00
0.00
0.74
0.00

33.25
221
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.55
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
1.10
0.00
0.00
0.55
0.00
0.28
0.00
0.00
0.55
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.55
0.55
0.00
0.00
0.28
0.55
0.00
0.00
0.00

34.25
1.42
0.00
0.00
0.00
0.00
1.13
0.00
0.00
0.28
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.85
0.00
2.55
0.00
0.00
0.28
0.00
1.42
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.98
0.00
0.00
0.00
0.00
0.00
0.28
0.57

35.25
0.28
0.00
0.57
0.00
0.00
0.00
0.00
0.00
1.14
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.00
0.00
0.00
0.00
0.00
0.57
0.00
0.00

36.25
0.00
0.00
0.00
0.00
1.04
0.00
0.00
0.00
1.04
0.00
0.52
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.04
0.00
0.00
1.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.56

37.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.00
0.00
1.00
3.00
0.00
1.00
0.00
0.00
2.00

38.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



39.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.88
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.88
1.77
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

40.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.80
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.90
0.00
0.00
0.00
0.00
1.80
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

41.25 42.25

0.00
0.00
0.00
0.00
3.33
0.67
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
1.33
0.00
0.67
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.67
0.00
2.00
0.00
0.00
0.00
1.33
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

43.25
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.00
0.66
0.00
1.32
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.00
0.00
0.00
1.99
0.00
0.00
0.00
0.00
0.00
0.00

44.25
0.67
0.00
0.00
0.67
1.33
0.00
1.33
1.33
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
0.00
1.33
0.00
2.00
0.67
0.00
0.00
0.00

45.25 46.25

0.00
0.00
0.00
0.00
0.00
2.00
2.67
0.00
1.33
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.67
0.00
0.00
0.00
0.00
0.00
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0.67
0.00
1.33
0.00
0.67
1.33
1.33
0.00
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.00

47.25
3.31
0.66
0.00
0.00
2.65
1.32
0.00
0.00
1.32
0.00
1.32
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00

48.25
0.00
0.00
0.00
0.00
1.32
1.32
1.32
461
1.32
0.00
0.00
1.32
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.95
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
1.32
0.00
0.00
1.32
0.00
0.00
0.00

49.25
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.00
1.99
0.00
0.00
0.00
0.00
0.00
0.00
1.32
1.32
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.00
6.62
0.00
0.00
0.66
0.00
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.99
0.00
0.00
0.00
0.00

51.25
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
1.33
0.00
0.00
0.00
0.00

53.25
1.99
0.00
0.00
0.00
1.32
0.00
0.00
1.99
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
2.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.99
0.00
0.00
0.00
0.00

55.25
1.30
0.65
0.00
0.00
3.25
0.00
1.30
0.00
0.00
0.65
0.00
1.95
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.65
0.00
0.00
0.00
0.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.65
0.00
0.00
0.00
0.00



57.25
5.93
0.00
0.00
0.00
1.48
0.00
0.00
1.48
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.74
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.48
0.00
0.00
0.00
0.00
0.00
0.00
1.48
2.96
0.00
0.00
0.00
0.00
0.00

59.25
1.33
0.00
0.00
0.00
2.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.00
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.67
0.00
0.00
0.00
0.00

61.25 65.25

4.67
0.00
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
2.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.63
0.00
0.00
0.00
0.00
0.00
0.00
0.81
0.00
0.00
0.00
0.00
1.63
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.81
0.00
0.00
0.00
0.00
0.00
0.81
0.00
1.63
0.81
0.00
0.00
0.00

67.05
0.00
1.99
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.66
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.32
0.00
0.00
1.32
1.32
0.00
0.66
1.99
3.97
0.00
0.00
0.00
0.00

71.25
0.00
0.00
0.00
0.00
0.66
0.00
0.66
0.00
0.00
1.32
0.00
1.32
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.32
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.32
0.66
0.00
0.00
0.00

73.25 77.25

0.00
0.00
0.00
0.00
1.78
2.37
0.00
0.00
0.00
0.00
2.37
1.78
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.59
0.00
0.00
0.00
1.18
0.00
0.00
0.00
0.00
0.00
0.00
0.59
0.00
0.00
0.00
0.00
1.78
0.00
0.00
0.00
0.59
0.00
0.00
0.00
1.18
0.59
0.00
0.00
0.00
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0.00
0.00
2.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
3.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
4.00
1.33
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
0.67
0.00
1.33
2.00
0.00
0.67
0.00
0.00
0.00

79.25
2.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
2.67
0.00
0.67
1.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.67
0.00
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
1.33
0.00
0.00
0.00
0.00
0.67
4.00
0.00
0.67
1.33
0.00
0.00
0.00

83.25
0.00
131
2.61
0.00
0.00
0.00
0.00
0.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
131
1.31
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
131
0.00
131
0.00
0.00
0.00
0.00
0.00
0.65
0.65
0.65
2.61
0.00
0.00
0.00
0.00

85.25
0.00
0.52
0.00
0.00
0.00
0.00
0.00
2.08
0.00
0.00
1.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.52
3.65
2.08
0.00
0.00
0.00
0.00
1.04
0.00
0.00
0.00
0.00
0.00
0.00
1.56
0.00
0.00
0.00
0.00
0.52
1.04
1.56
0.00
0.52
0.00
0.00
1.04

87.25
0.00
0.00
2.53
0.00
0.63
1.27
2.53
0.00
0.00
0.00
0.63
0.00
1.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.63
0.00
0.00
0.00
0.00
1.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00





