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ABSTRACT

Foallen aralysis of 18 sediment samples from an anmcient
reservioir site at RPizzica-Pantarello has provided a S@@-year
recotd of local vegetation change and farming activities.
Durivig this periocd there was a nearly comstant reliance on
careals, prapes and forage species. Olive production reached
its preatest importance during the 4th centuwry H.C., then
declined. The upland record sugpests that stands of maguis
ragpresented the ornly woodland mear the site. These findirngs
are comsistent with macrofossil and faumal eviderce.



Rs part of the University of Texas at Austin’s
archaeclogical worrk in the Terrvitory of Metapontoy the adthor
processed and analyzed the fossil pallen content of eighteen
sediment samples from a ruwral samctuary site at Pizzica-
Fantanel lo. The samples cover a Sd-year pericod (late 7th to
ist century EB.C.), and reveal several changes in the vegetétioﬂ.
The pollen record, when combined with historic, plant
macrofossil and faumal eviderce, provides a picture of the
changing envirommernt and economy at the site.

Most of the samples were collected from sedimernts that had
accumilated in & reservoir constructed ivn the mid-4th century
as part of the »ural sanctuary complex at Fizzica-Parmtanmello.
The reservoir was fed by water issuing from a rmearby spring.
The reservaoir measwred 11 x 14 meters, and was lined with a
storme pavement. Ivri the third century B.C. a nearby structure
collapsed and the reservoilr sgdimEHts were sealed betwesn the
rocf tiles of the collapsed buildivg and the underlying
navemert.

About two—thicrdz of the samples processed were collectead
From the reservoir depoasitsy; the remaining samples came from
depusits above and below the reservoilr sediments.

The orasent report summarizes the results of the pollen
analysis and presents new informaticn beyond that previously

reported (Sullivarn, 1983).




Laboratory Methods
The procedurse used to extract pollen firom the sediments ig

presented iv Appendix A. Orie tablet comtaiving 11, 302 + 3002

the preparation. These spores are counted separately from the
pollern in each sample and permit calculation of pollen
concerntrat ion.

Connts were made using a Leitz Dialux microscope with 12x
coulars and a 4@0x aobjective. Ov average aver 402 identified
paullen grains were counted for each sample, with actual totals
ranging from 248 to 606.

Although thirty-four samples were collected at the site,
only  eighteen were actually anmalyzed. The remaiving sixteen
were eliminated forr several reasons, Five were eliminated
because of poctermtial comtamimation with modern pollen (these
were taker fraom "exnosed swfaces'), Others were elimirnated
hecause they contained pallen iv low covcentrations (less than
15, @2 pollen grains/ce), o because pallern preservation was so
poaot as %G render a high pwop;rtion af the grains

urrecognizable, or because they duplicated other samples.

Stratigraphy of the Section

The sediment samples were taken from several locations in
the reservoir collecting basirn. Thé chromological arrangement
of the samples was determined from geclogic oross—-secticons of

the deposits.

Eighteern samples, datinmg fraom the 7th through the 1st



century B.C. were used ir the analysis. Sedimernts From the
mid=4th through early Srd/late 4th century were the most
heavily sampled, and make up about 2/3 of the samples used in
the pollen analysis. S@dimewts>depmsited in the early 3rd
through mid-4th cerntury were laid down in the reservoir, and
are essentially lacustrire sedimernts.

The uppermncst and lowernost sediments were probably rot
laid down in & lacustrine environment, arnd contain generally
lower pollen concerntratioms tharn the reservoir deposits (table
1) The pollen evidence suggests that these sediments are
spring o boyg deposits, and the sediment matrix is pgererally
coarser than those of the reservoir deposits. There is some
evidernce tao sugpest that the loawer corcentraticn of pollern in
the upper and lower zoves 1s a function of increased
sedimertaticon rates, arnd rot the result of axidation of the
pollan.  Fivst, there is o increase in the percentage of
"irdeterminant? pollen iv the upper and lower Strata.v If the
pnallern in these zones had beern axidized orne would expect that
these zones would ivnmclude a large number of grains in poor
condition. Second, the percentage of thin—walled pollern
prains, such as pgrasses and Cyperaceae, was not substantial 1y
lower i these zonmes. EF destruction of the pollew had
cocourred in these zormes, such gwaiﬂ? wonld presumably be among

the first to be destroyved.

Follen Types Encountered

Before discussing the variation in pollen frequerncies



through the secticn it seems useful to ot line the likely
sigrificance of several of the pallen types encountered.

The omly upland o forest taxa which oceowe dv significant
proportion sanples are Quercus (oak) and Pinus (pine). DOaks

and pires are generally overrepresented in pollen diagrams,

because pines and most caks produce proportionally greater
amountes of pallen than do most other plants. The low
percentages of cak and pirne strongly suggest that there was no
substantial area of forested land rear the Pizzica site during
the pericd represented by the samples. Acer (maple) pollen
also appears in low comcentrations.

While the low Acer, Pinus and Guercus percentages argue
against a widespread woodland, it is possible that maquis was
locally present. Bottema (13874) found that the presernce or
absence of maguis and pseuwdomagquis is difficult to establish
palyrnologically because the domivant maguis species are insect
pollinated and therefore yarely encountered in the fossil

record. Indicators of maguis, scrub ocak, Pistachia, FPhillyrea

and .abiatae (mint family) foﬁ @xample, are present in moast of
the Fizzica samples. This suggests that maguis—-type vegetatioﬁ
was locally commory, possibly that maguis was scattered inm a
mosaic distributiorn, as it is today ivn much of the
Mediterranear yYerior.

Gramimae pollen representing b;th cultivated and wild
grasses was encountered. It is possible to distinguish between
wild and domesticated grasses by size. Falyrologists frequent-

ly categorize grass pollen greater than 42 microms diameter as



cereal pollen. This prabably produces a samewhat cornservative
estimate as some pollen less thaw 492 microns diameter is
produced by cereals. Ivi additicn, cereals are rnot wind-
pollinmated, so are uwnderrepresented in fossil pollen
assémblagesu It is assumed here that at least some of the
grass pollen less than 42 microns in diameter represents cereal
pollen or weedy grasses associated with agriculture, and that
the Graminae cuwrve roughly corresponds to changes iv the
relafive impooertance of cereals. It has been noted in earlier
repomrts (Carter, 19872, 12815 Costanmtini, 1282a, 1388&2bh, 1283
that cereals, particularly Hordeum and Triticum, were important
inm the Metaponto regicn.

Centauwrea spp. and Plantano spp. are weedy planmts that are
asscciated with grazing of domesticated animals. For the
purnoses of this repomt I have wsed the abundarce of these
poilew types as an indicaticon of the relative importance of
grazing.

The pallen of the Dhewopqdiaceae arid Amaranthaceae 1s
generally indistirguishible and is here combived in one curve
as the Cherno/Am type. Iricveases ivm the Cherco/Am freguencies
are irnterpreted as reflecting colomization by weedy species.
This may indicate invasior of former agricultuweal fields by
weeds, Charnges in the Chernco/Am freguEhcies may also indicate
fluctuatuioms in the water level in the reservoir as weedy
members of these families colonmize land exposed as the water
recedss.

Tyzha spp, S8parganium spp., Polygonum persicaria,




Sagittaria spp., Alisma sop., and probably Lyihroum spp., are

Aazit ponds o charnmels. (Typha monads  and

Soarganium pollen are counted tagether). The presernce of thess

pollen types sugpests that the reservair contained standing
water with aguatics rooted alomg the margins o in the bobtaom
sediments. Where Colygomum persicaria, Sagittaria, Lythrum and

Alisma are absent, o present in very low amounts, I assume

that the reservoilr was dry or mearly so.

Cyperaceae-type pollen represents the sedhge amd rush
families. Typically members of this group grow in marsny or
oy envirocomant S. They are frequertly erncountered in large
numbers whneyve springs keep the sail moist. Higher percentages
af Cyperaceaa, in comgunctiorn with lower Typha/SparpDaniuam and
Alisma cocwnts, are interpreted as periocds whern the reservoir
was dry o at very low levels.,

Dollen of the Legumirozae is wsually mot an impoetant
compomernt 1m omost ool len diagrams. The cormsistent presence of

=uch pollewn iy the Fizzica samples probadly reflects the local

= (S

cultivation of leguminous orops and/or forage species.
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o it2 has previously shown
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Maorofossi]l evidernce from the Sizz
that legumes were grown For forage and haman consumps ior.
The Liguliflorae category represents a subfamily af the

Compositae. Costartini (198&2a) F

gpn. in the Pizzica deposits, and it seems likely that at least

ogh Liguliflorae pollen cournts reflect the

csome of the hi

=

I

presenca of Sornchus in waste agricultural Fields.



Results and Discussion

The Pizzica pollen record indicates several inmteresting
charpges in laocal vepgetation and land uwse duwring the 5@% years
representad in the samples. Thé results are shown graphically
in figures 1,2 and 3. All percerntages are based orn a pollen
sum that excludes the aguatic btypes. For the purposes of
digcussgion Ffour pollen zones. are identified in the pollen
diagram based on changes ivn ovitical taxa. Terrestrial and
aguatic (or reszervoir-related) taxa will be dealt with
separataly.
Samples imnm zaone IV are from below the
raeservoir pavement and date to the late 7th-6th cerntuwry B.C.
Pl len comcentrations for the three samples range from 16, 22
Lo 32,1002 grains/ce. This zorme ds characterized by high

parcevtages of Graminas (grass) and Ligulifloras pol lan. I

zpa. (star

dditior, the freguernciss of poller from

u
O

thistle) arnd Blantago spp. (phlanmtain) are higher inm this zone

than in ary other.

.

Fime, oak and maple polleaan percentages are generally low

through zome IV, thaough there is a small peak in pine iw the

wpoer part of the zane.

Olive pollen is relatively rare in lower zorng 1Y, bHus
increases in abuncance in the upper sample. Leguminosae pollern
makes up threes to five percent of the pollern sum. Vitis
(prape) pullern is present, Sut in low percentages, in lawer

roe IV.

Cyperaceas iz the dominant acuatic pollan tyvoe, indicating




that sedgess and roshes grew om wet ground near the spring.

L=

Typha/Sparganiun percentages are lowy, while the pollen of

Alizma and other aguatices are virtually absent, indicating that
therse was little standing water.

It appears from the pollen evidence that wild amd/or
cultivated pgrasses made up an important part of the local
vegetation., Carter (1983 roted that legumirncus plants may
have beern altermnated o intermixed with grasses to improve
forage and soil fertility. Olive, orn the other hand, appeared
iv o very low numbers iy the oldest sediments, arnd doss not
appear to have been as important iv the late 7th-early &th
cerntury as it becams irn zornes III and II.

The relatively high Cerntaurea and Flantapoo coonbs v zone

IV proabably reflect the importance of grazivg in the local

ar e, Faonal evidarce foom Incoronata indicates that sneeeo

ardc /oy po@ats were dngpoetant dn the 8th-6Ltn cerntury. High
iguliflorae cownts sugoast that fallow oy waste fields ware

- =l by

VAR Oilis.

Follen Zove I0I This zonme cormresponds tao the lowery parct
of o the reservolr deposits and represewnts the second half of the
4th century B.C. Follern concentrations are higher than in zons

IV, ard rangs from 41,200 to 144, 22999 grains/eoc. This Tornme is

characterized by gernerally high percentaces of olive (0

fi=s

2a

) (15-E4%), mrass pollen (E2-34%) and Legumincsae

SUNODAas

il
1w

oollen (4—-11%). Mitizs freguercies show an incrzase over the

caurez, Plantago and Liguliflovas oollen

cone IV values.

are less imnportant nere than in zome TV,



Five and maple pollen fregquencies are guite low throuoh
zone 111, but ocak pollen shows an increase over zone 1V levels,
has gernerally hiogh freguerncies while
Cyperaceas is rare. Alisma is present in sigrificarnt amounts,
alorpg with other aguatics, in lower zove III and reached a peak
ive upper zone IIT.  This suggests that the reservoir margis

provided habitat for these species.

The pollen record suggests that during the second half of

<t

e 4th century B.C. & dramatic change took placs in the local
gocoromy as olive dwnoreased 1w importance. Grasses, legumes and
orape also appeared o lnerease in importance over Zone V.

Thers was a marked decrease v grazing indicators sueoh as

Follen Zone LD This zone redresents the wupoer part of the

1

reservolr depaosits and dates ta the late 4th—early 3rd ceantury

B.C. Follen concentrations ramged from 26, Q2 too 110G, 40

prains/oe. o Here, olive is less important (6-12%) while

Gramivae increases

(Lo 254474, Legumincozae shows a peak i
loway zorme I, theyn decrveases in importarnce for the remairnder

of bhe Zoo pollen 1s less inportart 1w moast of the zone

3
m
-

IT samales

Firme and macle pollen remain at low oercertages. Dalke
percertages diminish slightly in upper zone Il.

Cyperaceae and Cherno/Am pollen increase in zone 11,
is a peak irn Cyperaceae pollen in lower zorme II, followed by a
peak in Cheno/Am poller iy the middle of zorme I1. Thie could

A

sugnest that the reservoir was at the time prowing shallower,

o= |




probanly cdue to silbatiorn, The Cyperaceas may have colonmized

the rnewly smerced shoreline.

important threough zome 10, €2, while the reservoir may have

beewvr siltinmg ivn, there apparemtly was still some standing or
slowly moving water in the basin. Ivi upper part of zorne 111
there is a brief rise in Typha/Sparpamium and Sagittaria.

At the base of zone Il olive declived in importance, while
Gramimae pollean inoreased. There was alsoc a slight decrease in
legume and grape poller. These changes suggest a shift in
emphasis ftoward grain—-graowing, possibly at the experce of olive
and grape cultivaticon and pasture.

Zonme I Zorme 1 sediments werve deposited above the

layer of roof tiles, and date fraom the early 3rd to lst century
E.C. Fol len concerntrations decrease to 19, QQQ-36, 202 grains/ -
e ¥ leguninosas and Vitis pollen percentages dyop sharply and
Graminae pollern declines steadily here. Compositae, Chevia/Am
arnd Liguliflorae pollen all incwease im importance.,

Oax and maple remain substartially uncharnged firom zone 11,
but pire percaentapnes incorease slightly.

Iv zone I Cyseraceae snhows high values and Chenco/Om 1is

agairn important. Typha/Eparcanium decrease v@arly to the zore
v levels, and Blisms, Folygoruim anq Sagittaria were rnot
enconterad. Rased on the above, it appears that by this time
the basirn had completaly filled in, although the ground was

kept moist by the spring, and supported populations of sedpe

arnd rush.



The pollern spectra irndicate a steady decrease in the area
under cultivation as Graminae, olive, grape and legume pollen
percentages all diminish. There is a corresponding increase in
Cheyv/Am, Liguliflorae and aother Compositae pallen, signifying

that abarndoned agricultuwral land was overrun by wesdy plants.

Coneclusion

While the time sparn represented by the FPizzica sediments
is short, the palyrnological work is sigrnificant wot only
hecause it pDrovides a record of vegetation change, but also
because it represents a rare, successful use of ancient
reservoir sediments to recomstruct local vegetation.

The Fizzica pollen samples provide a record of vegetation

change in the region over a S0 year seriod. The agricultural

recoord sugoestes a rearly comstant relliancs on orasses and
legumes fraom the 7th to 13t centurias E.C. Qlive cultivation
appears to have grown in importance up to the late 4th century,

then declined.

The aguatic record suggests marshy, wet grouwnd at the =ite
before arnd after the existence of the reservoir,
The record of forest pollen tyzes indicatezs that little

da

forest was to be found mesr the site, except for a mosaic of
macilis.
The pollen record carn de combired with the historical,

macrofossil and Ffaunzal evidence to Zrovice a coherent picture

of ecorncmic and envirormnental charge at the DMezrica site. The




combined data illustrate that the ecoviomic charnges thalt took
place in the region produced landscapes of markedly diffarent

character from one pevriod to the rnext.
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