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Early modern Dalmatian landscape and demographic
changes in the multiple borderland area:
cartographic vs. statistical data

Ranonovovjekovne okolisne i demografske promjene na
dalmatinskom visestrukom pogranicju:
usporedba kartografskih i statistickih podataka

This paper shows interdisciplinary insight into
economy-driven early modern environmental change,
using the example of the privately financed venture
of marshland reclamation on Count Borelli's Vrana
Estate. The research goal was to compare cartographic
and demographic statistical sources to see how such an
improvement was represented in correlated data, and if
certain quantitative features of ecological, economic, and
demographic development could be accurately measured.
The focus was on the direct relationship between the
enlargement of arable fields by drainage and the gradual
overall advancement of the area. Quantitative analysis
failed to offer reliable results, primarily due to inconsistent
cartometric and content comparability of available
sources. Qualitative analysis revealed that marshland
drainage and soil improvement of potentially very fertile
land, along with the colonisation of new inhabitants as
agrarian land users and taxpayers, provided a moderate
opportunity for demographic increase in rather depressive
circumstances. Due to Venetian-Ottoman wars, the once
agriculturally prosperous area of Vrana was rendered
into an ecologically-unstable, economically-devastated,
politically and militarily-pressured, socially-wrecked, and

demographically half-deserted landscape.
Key words: Borelli of Vrana (family), the feudal Vrana

Estate, maps, land reclamation, demography, migrations,
economy, Ravni kotari, 17%-18" century

Clanak pruza interdisciplinarni uvid u svjesno
inicirane ekonomske i okoliSne promjene na primjeru
ranonovovjekovnoga  pothvata privatnoga  projekta
isusivanja mocvara na feudalnom posjedu Borelli u
Vrani. Cilj usporedbe kartografskih i demografskih
statistickih podataka bio je pronaéi naznake promjena
koje je okoli§ni zahvat izazvao te kvantificirati
ekonomski, ekoloski i demografski napredak u
promatranim izvorima. Fokus je stavljen na pronalazenje
konkretne veze izmedu prosirivanja obradivih povrsina
isusivanjem i postupnoga sveukupnog razvitka Ravnih
kotara. Pokusaj kvantitativne analize kartografskih
izvora nije ponudio mjerljive rezultate, prije svega zbog
kartometrijske i sadrzajne neusporedivosti dostupnih
izvora. Kvalitativna je analiza pokazala da je isusivanje
modvara te bonifikacija potencijalno vrlo plodna tla,
uz naseljavanje novih stocarskih poreznih obveznika u
nepovoljnim okolnostima, predstavljalo tek jednu od
pretpostavaka za demografski rast. S druge su strane
mletacko-osmansko ratovanje i politicko-vojni pritisci na
duze vrijeme pretvorili Vranu, nekada plodnu Zitnicu, u
ekoloski nestabilan, ekonomski i socijalno devastiran te
demografski opustosen kraj.

Kljuéne rijeci: Borelli Vranski (obitelj), feudalni posjed
Vrana, karte, melioracija, demografija, migracije,
ekonomija, Ravni kotari, 17. - 18. stoljece
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Infroduction

This research is focused primarily on early mod-
ern local land reclamation and soil improvement
(bonification) actions, in the scope of private pro-
jects and deliberate landscape change processes in
northern Dalmatia, and their impacts on the eco-
nomic, demographic, and overall change of the feu-
dal Vrana Estate. As an eastern Adriatic multiple
borderland area, the Vrana Estate was located in a
conflict contact zone of different states, econom-
ic systems, cultures, and religions for centuries —
which has certainly marked its evolution. Maritime
and continental economic tradition and Christian-
ity and Islam, were just few of these development
lines. At the same time, it was an area of constant,
mostly fortuitous and unrecorded migrations, cir-
culation and exchange of people, goods and ideas,
and in that respect it can be considered as a territo-
ry of co-existence of different approaches and pol-
icies in ecology, economy, medicinal practices, and
land use. After various peace treaties were signed,
new inhabitants, mostly Orthodox Vlach-Mor-
lach shepherds, who were of a different ethnicity
in comparison to pre-Ottoman Vlachs who once
inhabited the area, populated the villages deserted
by their former Catholic population (First-Bjelis
et al., 2003). Their semi-nomadic way of life con-
siderably contributed to the spread of the extensive
and low-maintenance economy of pastoral herding,
setting a new tradition.

The paper aims to reveal how such environ-
mental changes have been recorded in cartograph-
ic documents of large and medium scale (maps,
plans, sketches), during an approximate 200-year
period (17% and 18" centuries). Additionally, the
way this can be correlated with numerical demo-
graphic, economic and statistical, found in Church
registries (Matriculae), estate family records (Alberi
Genealogici), and cadastral data (both graphic and
numerical) is explored. An additional goal was to
determine, based on the aforementioned compari-
son, how landscape change influenced further eco-
nomic, demographic, and environmental expansion.
The research is theoretically and conceptually posi-
tioned within the framework of comparative border
society research, which have only been elaborat-
ed in national historical literature (First-Bjelis et
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Uvod

Ovo istrazivanje usmjereno je u prvom redu na
projekte lokalne ranonovovijekovne melioracije i
isusivanja plodnoga tla (bonifikacija) na vranskom
feudalnom posjedu u Sjevernoj Dalmaciji, koji su u
okviru privatno financirana projekta ciljano provo-
deni s namjerom podizanja ekonomske, ali i ukupne
produktivnosti, te poticanja demografskoga rasta.
Kao isto¢nojadransko visegranidje, vranski je posjed
desetlje¢ima predstavljao konfliktno stjeciste razlici-
tih drzava, gospodarskih, kulturnih i vjerskih susta-
va, koji su bitno obiljeZili njegov razvitak. Kopnena
ili pomorska gospodarska tradicija s jedne strane,
odnosno krscanstvo i islam s druge, bili su samo
neki od primjera takvih suprotstavljenih visestruko-
sti. Istodobno je vransko dobro bilo prostor spon-
tanih i slabo dokumentiranih migracija, kruzenja i
izmjene ljudi, roba i ideja te ujedno prostor sustje-
canja raznolikih pristupa i ekoloskih, ekonomskih i
lije¢nickih praksi, kao i politika koristenja zemljista.
Novo su stanovni§tvo pretezito ¢inili vlasko-mor-
lacki stocari, koji su pripadali drugacijem etnickom
korpusu, posebno u odnosu na predosmansko raz-
doblje. Napustena sela nakon mirovnih sporazuma
umjesto katolickoga stanovni$tva naseljavaju vedi-
nom pravoslavni Morlaci (Furst-Bjelis i dr., 2003).
Njihov novouvedeni polunomadski na¢in gospoda-
renja predstavlja doprinos Sirenju niskozahtjevne
ekstenzivne pasnjacke stocarske ekonomije, koja je
postavila temelje razvoju novih tradicija.

U clanku se propituje mogu li se ekoloske
promjene koje su biljezili kartografski izvori kru-
pnoga i srednjega mjerila (karte, planovi i nacrti)
tijekom gotovo dva stoljeca (17. — 18.) uspore-
diti s demografskim i ekonomskim statistickim
(numerickim) podatcima. Oni su zabiljezeni u
mati¢nim knjigama (Matriculae), obiteljskim
fondovima feudalnih obitelji (Alberi Genealogici)
i u katastarskim izvorima (bilo grafickima, bilo
numeric¢kima). Istrazivacki je cilj bio na temelju
komparativne analize propitati kako je promjena
okolisa utjecala na prostorno $irenje te ekonom-
ski i demografski rast. Teorijski se rad svojim
konceptom naslanja na komparativne studije po-
grani¢nih drustava, koje su tek dijelom istraze-
ne u domacdoj literaturi (First-Bjelis i dr., 2003;
Mayhew, 2008; Petri¢, 2012; Roksandi¢, 2018),



al., 2003; Mayhew, 2008; Petri¢, 2012; Roksandié,
2018) and usually analyse only few typical mi-
cro-historical features of this sort of multi-layered
and complex landscape. Moreover, environmen-
tal history' and historical demography discourses,
namely in relation to border changes (Fuerst-Bjelis
and Zupanc, 2007; Rimac and Mladineo, 2009),
offer additional perspectives. Detection, evaluation,
comparison, and scientific manipulation of sourc-
es opened a parallel line of research, making this
a challenging and somewhat experimental usage of
computer programs and/or approaches to the se-
lected array of archival data. From a methodological
perspective, the research follows the principles of an
interdisciplinary approach, combining elements of
historical cartography, demography, and econom-
ics, in order to discover a hidden story from Med-
iterranean (karst) environmental history, using el-
ements of simultaneously collected statistical data.
Although it is based on qualitative comparative and
retrospective analysis of demographic and econom-
ic archival sources, this research also explores exist-
ing secondary literature that deals with analyses of
similar ecological phenomena® Published and of-
ten critically commented archival sources were also
of significant value (Rimac and Mladineo, 2009).
Earlier qualitative research of features like political
or administrative regulations or land management®
was used to enhance further scientific endeavours,
aimed at exploring the possibilities of early modern
quantitative trans-media data comparison of car-
tography and statistics. The goal was to determine

1 Primarily it considered
documentation of physical changes, as opposed to intellectual
environmental history or perception of prior landscape or
environmental history, i.e. legal or administrative regulations for land
use and management (IMcNeill, 2003).

environmental history material as

2 The example is the research of the medieval marsh reclamation near
the Italian city Ravenna (in the Po River lowlands), which was a
helpful eco-historical source for comparing similar practices around
the Adriatic basin. Moreover, it was an example of use of literary
records in historical landscape reconstruction (Squatriti, 1992). The
comparison of cartographic and statistical (numerical) data was rare in
previous research in this field, especially from the early modern era, but
along with the expertise in similar areas it certainly enabled new lines
of demographic-economic investigation, and better understanding of
the overall environmental change, and changes in demographics and
the cultural landscape (Fiirst-Bjelis, 2003; Fuerst-Bjelis et al., 2011;
Cuka et al., 2012; Blade, 2019).

3 Qualitative research on some specific elements of Vrana Estate
reclamations was conducted more extensively and published in:
Mlinari¢ (2006); and Mlinari¢ and Zupari¢-Ilji¢ (2017).

zahvadajuéi samo nekoliko tipi¢nih mikrohisto-
rijskih fenomena tako slozenoga, podvojenoga
odnosno viseslojnoga pejzaza kao §to je Vrana.
Dodatna je istrazivacka perspektiva pronadena u
okvirima diskursa povijesti okolisa,' ali i povijesne
demografije, prije svega one vezane uz promjene
granica (Fuerst-Bjelis i Zupanc, 2007; Rimac i
Mladineo, 2009). Istrazivanje je ukljucilo utvr-
divanje izvora, njihovo vrednovanje, usporedbu
te znanstvenu obradu, kroz izazov propitivanja
donekle eksperimentalnoga koristenja racunalnih
programa i pristupa odabranoj gradi. Metodoloski
gledano, u istrazivanju je koriStena interdiscipli-
narna kombinacija principa povijesne kartografi-
je, demografije, ekohistorije sredozemnoga krsa,
ali i onodobni statisticki podatci. Iako temeljeno
na kvalitativnoj usporedbi i retrospektivnoj anali-
zi demografskih i ekonomskih povijesnih izvora,
kompleksno je istrazivanje obuhvatilo preispitiva-
nje postojece literature o sli¢nim ekoloskim feno-
menima.” U analizi su takoder vazni i objavljeni
arhivski izvori, ¢esto popraceni kritickim komen-
tarima (Rimac i Mladineo, 2009). Nastojeci od-
govoriti na izazove usporedbe ranonovovjekovnih
raznorodnih izvora (kartografskih i statistickih),
u radu su se koristila prethodna istrazivanja kva-
litativne naravi u podrudjima kao $to su admini-
strativne politike i regulative ili pak gospodarenje
zemljom.? Usporedeni su modifikatori razvoja kao
§to su npr. kvantitativno dokumentirana meliora-
cija tla te s njome vezani predmoderni demograf-
ski trendovi na feudalnom posjedu, ukljuujuéi i

1 Prvenstveno se misli na okolisnu povijest, koja je dokumentirala
povijesti,
odnosno percipiranju okolisa u proglosti, konkretnije pravnom i

fizicke promjene, nasuprot intelektualnoj okolisnoj
administrativnom reguliranju koristenja i upravljanja zemljom
(McNeill, 2003).

2 Primjer je istrazivanje melioracija srednjovjekovnih mocvara pokraj
talijanske Ravene (Padske nizine), koji je koristan ekohistorijski
izvor za usporedbu sli¢nih praksi u jadranskom bazenu. Ujedno je
to primjer koristenja knjizevnih izvora u rekonstrukciji povijesnoga
okolisa (Squatriti, 1992). Premda je usporedba karata i brojcanih
podataka u dosadasnjim istraZivanjima vranskoga prostora
bila vrlo rijetka, posebno za rani novi vijek, ona je u usporedbi s
istrazivanjima sli¢nih ili susjednih prostora omogudila postavljanje
novih pitanja na relaciji demografija-ekonomija, ali i posljedi¢nu
analizu promjena okolisa, stanovnistva i kulturnoga pejzaza (First-
Bjelis, 2003; Fuerst-Bjelis et al., 2011, Cuka et al., 2012; Blace,
2019).

3 Rezultati  kvalitativnoga izabranih  ¢imbenika
melioracijskih procesa na vranskom posjedu detaljnije su obrazloZeni i

objavljeni u: Mlinari¢ (2006); Mlinari¢ i Zuparié—lljié (2017).

istrazivanja
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how development accelerators such as land recla-
mation and corresponding proto-modern demo-
graphic trends, including migrations (i.e. spatial re-
distribution of existing inhabitants*), on the Estate
were recorded in a quantitative manner. However,
the quantitative analyses of known and preserved
maps did not reveal any usable or comparable re-
sults, due to the various agrarian or legal systems
and policies intertwined throughout, but also due
to incomparable/inconsistent set of maps of differ-
ent scales (Furst-Bjelis et al., 2003). Therefore, this
research was redirected to comparative and descrip-
tive analysis, based on lapidary sources.

Early modern Vrana Estate demography,
according to various records (cartographic vs.
statistical)

As the historical and geo-strategical context of
Venetian-Ottoman wars is of significant impor-
tance for contextualisation of reclamation actions
performed on Vrana Estate, a short insight into the
land improving drainage project on the Estate will
be provided. These private enterprises were fund-
ed and carried out by Count Francesco Borelli, a
European intellectual who shared the inventive and
sometimes experimental ideas of the Physiocratic
movement for land-use improvement and produc-
tivity increase, and applied them on his holdings.
Similar ideas gradually spread among the Med-
iterranean elite, also including its eastern Adriat-
ic members®. After the Venetian (re)conquest of
Zadar’s hinterland (in 1684) it was reorganised
within Venetian Dalmatia, including the territory
of Aequisto Nuovo in 1699 and Acquisto Nuovissimo

4 Which occurred prior the statistical period of documentation of
migrations or modern and systematic data recording. Furthermore,
some of these movements had elements of ecological migrations,
which would be among the most important kind of migrations
worldwide in the decades to come.

5 Among the ideals of political economists, who believed in land as
a source of prosperity, Count Borelli attempted to overcome the
interference of government policy with the natural economic law of
the landowner in Vrana (Bozi¢-Buzancié, 1995). In this case, the
landscape utilisation coincided with lack of political support and
sometimes unsuccessful and conflicting production-consumption
relations, which consequently led to the financial stagnation of the
Borelli family (HR-DAZD-348, Borelli Estate statistics, 1752-1798,
vol. 60, no. I/IV).
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migracije kao prostornu redistribuciju postojecega
stanovnistva.* Pokazalo se da koriStenje kvantita-
tivnih analitickih metoda na primjerima poznatih
i sauvanih karata ne moze ponuditi iskoristive
usporedbene rezultate, dok u drugim slu¢ajevima
brojcane razlike mogu proizadi iz razlicitih agrar-
nih ili pravnih sustava i politika koje se ispreplecu
u vrlo kratkom vremenskom odsjecku (Fiirst-Bje-
1is i dr., 2003). Razlog tomu moguce je pronaci
i u tesko usporedivim kartama razli¢itih mjerila.
Zbog toga je istrazivanje preusmjereno prema
komparativnoj te deskriptivnoj analizi, premda su
izvori za nju bili lapidarni.

Demogrdfija ranonovovjekovnoga posjeda
Vrana v razliéitim vrstama izvora (kartografski
nasuprot statistiCkima)

S obzirom na to da je povijesni i geostrates-
ki kontekst mletacko-osmanskoga ratovanja u
znatnoj mjeri odredio tijek melioracijskih radova
na feudalnom posjedu, ukratko su predstavljeni
bonifikacijski radovi na isusivanju Vrane. Spo-
menuti je privatni pothvat financirao i proveo
grof Francesco Borelli, kao europski intelektualac
koji je dijelio inventivne i katkad eksperimental-
ne ideje fiziokratskoga pokreta i na svom posjedu
prakticirao inovativno iskoristavanje zemljista s
ciljem porasta produktivnosti. Sli¢ne su se ideje
Sirile medu elitom na Sredozemlju, ali i na Jadra-
nu.’ Nakon ponovnoga mletackog zauzimanja
zadarskoga zaleda (1684.) ono je organizirano u
okvirima mletacke Dalmacije, ukljucujuéi prostor
Nove stecevine (Aequisto Nuovo), pripojen 1699.
godine i Najnovije steCevine (Acquisto Nuovissi-

4 Radi se o pretpopisnom statistickom razdoblju, prije sustavne
registracije migranata suvremenim unificiranim nac¢inom biljeZenja
podataka. K tomu, dio je tih kretanja imao obiljezja ekoloskih
migracija, koje ¢e biti medu najizrazitijim oblicima svjetskih migracija
u desetlje¢ima koja slijede.

w

Medu idejama politickih ekonomista, koji su zemlju drzali temeljem
prosperiteta, grof Borelli izdvajao se nastojanjem da prevlada upletanje
drzavnih politika i administracije u svoje ekonomsko i prirodno
pravo vlasnistva nad Vranom (Bozi¢-Buzanci¢, 1995). U njegovu se
slucaju uredivanje okolisa podudaralo s izostankom politicke potpore
i s kadgod neuspjesnim pa i konfliktnim odnosom proizvodnje i
potrosnje, $to je dovelo do financijske stagnacije obitelji Borelli (HR-
DAZD-348, Statistika feudalnog posjeda Borelli 1752.-1798., sv. 60,
br. I/IV)).



(in 1718)°. The micro-locality of the feudal Vrana
Estate’, composed of 9 villages®, was given as an
investiture or laudemio (feudal property tenured
according to hereditary law) to the noble family
Borelli from Bologna in 1752 (Perici¢, 1971, 393).
'The Borelli family undertook the herculean task of
marshland melioration and land reclamation in or-
der to improve the economy in the area (which was
backward by the standards of the time), as Vrana
had been governed by various church orders un-
til that point and was ripe for improvement. This
project shaped the area, which had been previous-
ly devastated and abandoned. It is indicative that
documented data from the 16® and 17® centuries
show a number of Ottoman dignitaries or state of-
ficials who reinforced and improved former Roman
water-management architecture and in that sense
prolonged the protection of water channels on the
Estate. In doing so they improved agriculture and
introduced additional economic branches in order
to diversify and enhance overall development’. The
turning point occurred during the destructive wars
against the Ottoman Empire' in the second half
of the 17% century. Demographic devastation!! and

6 First term denotes the Venetian territories acquired after the Great
Turkish War (1683-1699) according to the Treaty of Srijemski Karlovci
(Karlowitz), and second denotes the territories gained after the Treaty of
Pozarevac (Passarowitz), which ended the 1716-1718 Austro-Turkish War.

7 The estate was previously an Ottoman mezra of the Durakbegovi¢
family, ancestors of Halil-beg Alagi¢ (Hafizovi¢, 2016, 16; Zahirovi¢,
2017).

8 They cover the territory of the contemporary villages and cities Tinj,
Banjevci, Vrana, Radosinovci, Turanj, Biograd na Moru, Sv. Filip
i Jakov, Dobra Voda, Stankovci, Pako$tane, Betina, and Murter
(Stanojevi¢, 2004, 177).

9 Some examples can be found regarding the feudal holdings of the
Durakbegovi¢ family in Vrana, the Sokolovi¢ family in Tinj, or the
Maskovi¢ family in Vrana, who even exploited strategic communication
crossroads and initiated construction of the residential complex
(Maskovica han) in Vrana (Tralji¢, 1965, 213-218; Rimac and Mladineo,
2009, 10). This monumental building was a public inn, but instead of
being built by the whole family it was a public purpose endowment of
a single, but extremely distinguished, member of the Maskovi¢ family.
Jusuf-Pasha was an Ottoman admiral and Kapudan Pasha with a
successful career, which ended suddenly in 1646 with his decapitation.
This course of events terminated the construction of Vrana Inn (Han).

10 Which were usually followed by deliberate destructive actions of water
poisoning, building destruction, or field burning, which all tended to
prevent or at least limit (re)settlement of Ottoman subjects on deserted
land (Tralji¢, 1965, 211-219).

11 Direct testimony of significant human and material costs of
long-lasting Venetian-Ottoman wars, among others, can be found
in some Ottoman censuses for the areas in question (Hafizovi¢,
2016).

mo), ukljucen 1718. godine.® Mikrolokalitet vran-
skoga feudalnog imanja,” sastavljenog od devet
sela,® darovan je u obliku investiture kao laudemio
(feudalni posjed zakupljen na ime nasljednoga
prava) plemickoj obitelji Borelli iz Bologne 1752.
godine (Perici¢, 1971, 393). Obitelj je pokrenula
veliki projekt isusivanja mocvara i melioracije tla s
ciliem gospodarskoga unaprjedenja prostora koji
je u antici i u srednjem vijeku, dok su Vranom
upravljali razli¢iti crkveni redovi, bio plodna zit-
nica. Tim je projektom prostor, koji je prethodno
bio devastiran i napusten, ponovno antropogeno
oblikovan. U 16. 1 17. stolje¢u zabiljezeno je da su
i osmanski posjednici i drzavni ¢inovnici nastoja-
li ojacati i unaprijediti stare rimske vodne kanale
i sli¢ne objekte te su kontinuirano §titili vodnu
infrastrukturu na posjedu. Time su i oni nado-
gradivali agrarnu ekonomiju te uvodili dodatne
djelatnosti ne bi li raznoliko$éu potakli ukupan
razvitak.” Prekretnicu su ¢inili destruktivni pro-
tuosmanski ratovi'® tijekom druge polovice 17.
stolje¢a. Demogratsko pustosenje'’ koje je usli-
jedilo i posljedi¢ni gospodarski razvoj pratile su
neprestana politicka i vojna nesigurnost na pogra-

6 Prvi pojam oznacava mletacki teritorij koji je osvojen nakon Velikog
rata (1683. - 1699.), sukladno odredbama Karlovackoga mira, a drugi
teritorije stecene nakon Pozarevackoga mira, kojim je zavrSen rat

izmedu 1716.1 1718. godine.

7 Posjed je prethodno, kao mezra, pripadao obitelji Durakbegovic,
predcima Halil-bega Alagi¢a (Hafizovi¢, 2016, 16; Zahirovi¢,
2017).

8 Ukljucuje prostor danasnjih sela i naselja Tinj, Banjevci, Vrana,
Radoginovci, Turanj, Biograd na Moru, Sv. Filip i Jakov, Dobra
Voda, Stankovci, Pakostane, Betina i Murter (Stanojevi¢, 2004,
177).

9 Primjer su feudalni posjedi Durakbegovic¢a u Vrani, obitelji Sokolovi¢
u Tinju ili obitelji Maskovi¢ u Vrani. Posljednji su cak iskoristili
stratesku komunikacijsku raskrsnicu koja je tuda prolazila te su zapoceli
gradnju kompleksa (Maskovi¢a han) u Vrani (Tralji¢, 1965, 213-218;
Rimac and Mladineo, 2009, 10). Han je po svojoj temeljnoj funkciji
bio odmoriste javne namjene. Nije rije¢ o objektu koji je gradila cijela
obitelj, nego o javnom objektu koji je dao sagraditi jedan — i to vrlo
istaknut — pripadnik obitelji Maskovi¢. Rije¢ je o Jusuf-padi, ¢ija je
strelovito uspjesna karijera (bio je kapudan-pasa, osmanlijski admiral)
naprasno zavrsila 1646. smaknucem, §to je zaustavilo dovrsetak hana u
Vrani.

10U okviru njih cesto se pribjegavalo ciljanom unistavanju kuca,
trovanju vode, paljenju plodnih polja, sve u nastojanju da se sprijeci
ili bar kontrolira naseljavanje osmanskih podanika kao povratnika na
napustena selista (Tralji¢, 1965,211-219).

11 Izravna potvrda velikih ljudskih i materijalnih gubitaka dugotrajnih
mletacko-osmanskih ratova moze se, izmedu ostaloga, prona¢i i u

odredenim osmanskim popisima (defferi) za promatrano podrudje

(Hafizovi¢, 2016).
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corresponding economic development coincided
with continuous political and military insecurity in
the borderland(s)®, proving that the geostrategic
relevance of the Estate’s location on the peripheries
of neighbouring states was extremely important.

Apart from social reasons, these processes of
conversion of the once prosperous fertile fields of
Vrana into a marsh were in accordance with pro-
cesses of natural environmental transformation fol-
lowing the Little Ice Age during the Middle Ages
(Mlinari¢, 2006, 47-52). Its significance lay in the
fact that the climate throughout Europe turned
cooler and wetter, whilst marshlands and swamps
consequently grew in numbers and area, extending
the effects of malaria and similar waterborne dis-
eases (Racz, 2010, 21). This also resulted in loss of
grain crops with numerous famines" all around the
Mediterranean, which consequently made Borel-
Ii’s environmental and engineering land improv-
ing efforts in the following centuries more difficult

(Petri¢, 2012, 32).

Methodological struggle: from qualitative to
quantitative research and back

In order to explore how Vrana’s melioration pro-
ject and correlated environmental and demographic
changes were recorded in selected cartographic doc-
uments (of different provenance, technique, purpose,
and content™) during a period of approximately 170

12 They existed on the Austrian and Venetian side (as £rajine) and on the
Ottoman side (as serbar). The tripartite borderland was populated by
a specific section of society, highly defined by their liminal obligation
of border defence (Mlinari¢, 2006, 44). Even “family structure” or
“structures of social communities” are perceived as phenomena of
continuity, as well as of discontinuity within the unique frontier culture,
composed of the dynamic relations of local identities (linguistic,
ethnic, religious) and the broader (imperial) picture (Roksandi¢, 2018,
307-311).

13 Sources recorded ten enormously far-reaching famines from 1714 to
1794, followed by long-lasting starvation and food shortages (Mlinari¢,
2006, 42).

14 In this particular case, the comparison is made using a map with a
slight thematic inclination towards borders and political divisions,
and another (early modern) topographic, more detailed map.
While this particular Dutch cartographer made only one map
originally, Venetian state offices issued another for administrative
purposes. All these differences changed not just the purpose
and aim of the map but also the sources used and geographical
accuracy of the space visualisation, adding to the questionable
reliability of archival sources (Mlinari¢ and Mileti¢ Drder, 2017,
29-30).
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ni¢jima.'? One su jo§ vise, kao izrazito vaznu, na-
glasavale ulogu geostrateskoga polozaja posjeda
na rubovima susjednih jakih drzava.

Uz drustvene motive, spomenuti su procesi
yodmocvarivanja” odnosno namjernih ,zamocva-
rivanja” neko¢ perspektivnih plodnih polja Vrane
bili u suglasju s prirodnom preobrazbom okolisa,
koje su u jugoisto¢noj Europi pratile i srednjo-
vjekovne epizode maloga ledenog doba (Mlina-
ri¢, 2006, 47-52). Vaznost je takvih klimatskih
poremecaja u Cinjenici da je cijela Europa bivala
hladnija i vlaznija, pri ¢emu su mocvare i blata bili
brojni i $iroko rasprostranjeni, a s njima i Sirenje
posljedica malari¢nih i sli¢nih bolesti ljudi i Zivo-
tinja koje se mogu dovesti u vezu s vodenim povr-
§inama (Racz, 2010, 21). One su pak uzrokovale
propast zitnih uroda s brojnim krizama gladi po-
svuda na Sredozemlju.”® Sve su te okolnosti pret-
hodno djelovale na Borellijev okolisni inZenjerski
projekt, otezavajuci mu bonifikaciju tla u idué¢im
stolje¢ima (Petri¢, 2012, 32).

Metodoloska preispitivanja: od kvalitativne
metode prema kvantitativnoj i natrag

U nastojanju da se preispita korelacija meliora-
cijskih projekata na Vrani, kao i prate¢ih okolisnih
i demografskih promjena, te nacin na koji su one
zabiljezene u izabranoj kartografskoj gradi (razli-
lite provenijencije, tehnika, namjena i sadrzaja)™

12 I's austrijske i s mletacke strane prostor je bio organiziran u 4rajine, dok
se s osmanske strane nalazio serbat. Takvo trodijelno visegranicje bilo je
naseljeno posebnim pograni¢nim zajednicama, koje su bile obiljezene
grani¢nom obvezom sudjelovanja u obrani granica (Mlinari¢, 2006,
44). Cak su i ,strukture obitelji” odnosno cijelih drustvenih zajednica
dozivljavane kao fenomen kontinuiteta, ali i diskontinuiteta prisutnih
u specifi¢noj kulturi pograni¢nih drustava. Takva je kultura bila
sastavljena od dinami¢nih odnosa lokalnih identiteta (jezi¢nih, etnickih,
konfesionalnih) i Sire (imperijalne) slike (Roksandi¢, 2018, 307-311).

13 Izmedu 1714. i 1794. godine izvori su zabiljezili ¢ak deset razdoblja
intenzivne nestasice hrane s dalekoseznim posljedicama, medu kojima

su bile i dugotrajne faze gladi (Mlinari¢, 2006, 42).

14U konkretnom je slucaju usporedena karta donekle tematskoga
sadrZaja (politicka karta i karta granica) s drugom ranonovovjekovnom
detaljnijom topografskom kartom. Prvu je izradio nizozemski
kartograf, dok su drugu za administrativne potrebe priredili mletacki
drzavni sluzbenici. Upravo su spomenute razlike dovele ne samo do
razlikovanja namjene i cilja tih dviju karata ve¢ i do razlike u predloscima
kojima su se njihovi autori sluzili te geografske vierodostojnosti svake
od tih prostornih vizualizacija. Svi navedeni elementi dodatno svjedoce
o upitnoj vjerodostojnosti karte kao pouzdanoga povijesnog izvora

(Mlinari¢ i Mileti¢ Drder, 2017, 29-30).



Fig. 1 The Lake and swamps
of Vrana on Janssonius' map
from 1620 AD, in detail

SI. 1. Vransko jezero i mocvare
na karti loannesa Janssoniusa
iz oko 1620. godine, isiecak

Source / lzvor: NSK, ZN-Z-XVII-
JAN-1620b

Fig. 2 The Lake and swamps of
Vrana on Coronelli's map from
1688, in detail

SI. 2. Vransko jezero i mocvare
na karti Vincenza Marije
Coronellija iz 1688. godine,
isieCak

Source / zvor: NSK, S-JZ-XVII-62

Fig. 3 The Lake and swamps of
Vrana on Santini's map from
1780, in detail

SI. 3. Vransko jezero i moCvare

na karti Paola Santinija iz 1780.

godine, isieCak

Source / lzvor: NSK, S-JZ-XVIII-18
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years, and how they can be correlated with other
kinds of demographic, economic, and general sta-
tistical data®®, the authors have carefully selected the
most relevant sources'®. The villages where land recla-

mation included higher numbers of meadows, fields,
and woodlands are positioned around the northwest-
ern extension of the Vrana Lake called Blato, which
is only present during part of the year. It primarily
comprises the area of contemporary Vrana and Tinj,
Jagodnja Donja and Rastanje Donje on the northern
part of the Estate, and Turanj, Sveti Filip i Jakov and
Biograd na Moru on the southwestern side.

In order to provide the necessary prerequisite
for any kind of longitudinal quantitative compar-
ison, the authors tried to equate the scale declared
in archive registers for all selected maps. They used
calculations from graphical scales (such as Mil/i-
aria Italica communia for Jansonius’ map, Scala di
20 Miglia Italiane for the map of Melchiori et al.,
and pertiche padovane for Lodoli’s map)'. At this

15 HR-DAZD-348, Disposizion Sindici Inquisitori in Dalmazia ... 1V,
Estate economy, vol. 39, no. 27, 292; HR-DAZD-348, Disposizion
1V, Estate economy, vol. 39, no. 27.

Prou. Gen. Grimani ...,

16 The number of selected maps for comparison was finally downsized
to six: Janssonius’ map from 1620 (Fig. 1); Coronelli’s map from 1688
(Fig. 2); Santini’s map from 1780 (Fig. 3); the map of Melchiori et
al. from 1787 (Fig. 4); Lodoli’s map from 1756 (Fig. 5); and Borelli
Estate’s handwritten map of muddy Dissegno (Fig. 6). The comparison
with the contemporary situation was based on the topographic map
TK25 (Geoportal SGA, n.d.). Insight into the plurality of cartographic
analyses of the same or similar (northern Dalmatian) territory but on
the basis of various other archival sources can be found in Fari¢i¢ (2018).

17 By calculating 2,000 pertiche padovane from Lodoli’s map into a
length of 12,5 cm (1 pp = 2.0865 m), the scale was recalculated to
approximately 1:33,000 (33,384). For Janssonius’ map 12 Milliaria
Italica communia equals 7 cm, providing the scale of 1:300,000. In
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! L Fig. 4The Lake and swamps
of Vrana on the map of
Francesco Melchiori, Frane
Zavoreo, and Ludovico
Furlanetto from 1787, in detail

SI. 4. Vransko jezero i mocvare
na karti Francesca Melchiorija,
SloccelliE Frane Zavorea i Lodovica
= Furlanetta iz 1787. godine,
isieCak
£ Source / Izvor: NSK, S-JZ-XVIII-22

tijekom otprilike 170 godina i pokusaju ih se uspo-
rediti s drugim vrstama demografskih, ekonomskih
i op¢ih statistickih podataka,’ izabrani su najrele-
vantniji izvori.'® Sela u kojima je melioracija uklju-
¢ivala vedi broj livada, oranica i Sumaraka smjestena
su uokolo sjeverozapadnoga blatnog i djelomi¢no
povremeno poplavljena prosirenja jezera Vrana
pod imenom Blato. Uklju¢uje prije svega prostore
danasnjih sela Vrane i Tinja, potom Jagodnje Do-
nje i Rastana Donjih na sjevernom dijelu feuda te
Turanj, Sveti Filip i Jakov i Biograd na Moru na

jugozapadnoj strani Blata.

U nastojanju da se osiguraju pretpostavke za longi-
tudinalno-kvantitativou usporedbu provjerana su mjerila
koristenih karata koja su navedena u katalozima odgo-
varajucih fondova. Pritom su se koristila preracunavanja
iz grafickih mjerila (kao $to je Milliaria Italica communia
na Jansoniusovoj karti, Scala di 20 Miglia Italiane na kar-
ti Melchiorija i dr. ili pertiche padovane na Lodolijevoj
karti).”” Dobiveni rezultati tek su djelomi¢no odgovarali

15 HR-DAZD-348, Disposizion Sindici Inquisitori in Dalmazia ..., 1V,
Ekonomija feuda, sv. 39,1V, br. 27, 292; HR-DAZD-348, Disposizion
., 1V, Ekonomija feuda, sv. 39, br. 27.

Prou. Gen. Grimani ..

16 Izbor karata za usporedbu konacno je sveden na Sest: Janssoniusovu
kartu iz 1620. (sl. 1), Coronellijevu kartu iz 1688. (sl. 2); Santinijevu
kartu iz 1780. (sl. 3), kartu Melchiorija i dr. iz 1787. (sl. 4), Lodolijevu
kartu iz 1756. (sL. 5) te rukopisnu kartu blata i mocvara posjeda Borelli
Dissegno ... (sl. 6). Pri usporedbi s danasnjim izgledom toga prostora
koristena je topografska karta TK25 (Geoportal DGU, n.d.). Za
usporedbu mogucnosti analize kartografske grade priblizno istoga
prostora, ali na temelju razlicite arhivske grade konzultirati Fari¢ica
(2018).

17 Izracunom 2000 jedinica pertiche padovane s Lodolijeve karte, §to
je odgovaralo duljini od 12,5 ¢cm (1 pp = 2,0865 m), dobiveno je
priblizno mjerilo 1:33 000 (preciznije 33 384). Na Janssoniusovoj
karti 12 Milliaria Italica communia iznosi 7 cm, §to odgovara mjerilu



stage, it became obvious that certain obstacles for
further quantitative analysis were likely. Namely,
the attempt to overlap similar scale maps using
AutoCAD Raster Design revealed immense spatial
deformation of the represented area, due primarily
to non-unified and selectively-applied scale con-
cepts in these early-modern maps's. However, the
scales were not expected to be uniform and these
maps were issued in an unknown map projection
(in a modern sense) without a coordinate-system
grid. Thus, the selected maps had to be rejected
as inappropriate for further quantitative compari-
son using computer programs. Besides the afore-
mentioned analytical problems encountered while
working with cartographic sources, the research
surprisingly revealed discrepancies between differ-
ent narrative sources of (nearly) the same prove-
nance, or by authors from the same “side”. Due to
variations in methodology of data collection, two
types of Venetian state officials (Sindici inquisitori
and Provwveditori generali) unexpectedly offered
a significantly different number records for the
drained lands of Tinj and Vrana in period of 1752
to 1755. Such deterioration or decrease recorded in
the data is highly suspect, especially regarding the
improvement of life conditions and increases in the
average number of family members stated for Tinj
during the same period.

Discussion: qualitative description of
demographic and other statistical elements
from observed maps

When further quantitative comparative analysis
of medium scale maps became extremely challeng-
ing, even if only used to quantitatively strengthen
the numerical demographic and economic statis-

mjerilima zabiljezenim u registrima fondova koji karte
Cuvaju. Veé je u toj fazi postalo razvidno da ée posto-
jati odredene zapreke provodenju daljnje kvantitativne
analize. Konkretno, pokusaj preklapanja karata sli¢nih
mjerila primjenom programa AutoCAD Raster Design
pokazao je znacajne prostorne deformacije prikazanoga
prostora. Razlog prvenstveno lezi u izostanku unificira-
noga koncepta mjerila ili njegove selektivne primjene na
ranonovovjekovnim kartama.'® Premda se potpuna uni-
formnost mjerila nije mogla ocekivati, nisu poznate ni
kartografske projekeije u kojima su izradene karte te je
izostavljena i koordinatna mreza. Time su izabrane kar-
te morale biti odbacene kao nepodobne za provodenje
daljnje kvantitativne usporedbe koristenjem racunalnih
programa. Osim analitickih problema s kartografskom
gradom, istrazivanje je pokazalo ¢ak i odredene nepodu-
darnosti narativnih izvora koji imaju gotovo istu prove-
nijenciju (autora), odnosno nastale su s iste ,strane” gra-
nice. Zahvaljujuéi razlikama u metodologiji prikupljanja
podataka, dvije su razli¢ite mletacke administrativne
sluzbe (Sindici inquisitori i Provveditori generali), primje-
rice, prilicno neocekivano skupile bitno razlicite brojca-
ne podatke o isusenim tlima u Tinju i Vrani za 1752.
i 1755. godinu. Primjetno brojéano smanjenje u kate-
goriji melioriranoga podrudja sigurno je priliéno upitan
podatak, posebno s obzirom na porast kvalitete Zivotnih
uvijeta, kao i broj¢ano povecanje prosjecne obitelji, koje u

istom razdoblju izvori biljeze u Tinju.

Rasprava: Kvalitativni opis demografskih
i ostalih statistickih elemenata s izabranih
karata

S obzirom na to da se daljnja kvantitativna kom-
parativna analiza karata srednjih mjerila nametnula
kao izrazito izazovan cilj, ¢ak i kad sluze kao kvan-
titativna potvrda demografske i ekonomske statisti-

spite of the catalogue declaration of the 1:300,000 scale for the map
of Melchiori et al., and even recalculation of 20 Miglia Italiane, which
equals 10,4 cm (1 MI =1,856 m), later specific calculation determined
the actual scale to be 1:350,000. Nominal units of historical measures
are stated according to Slukan Alti¢ (2003, 63-64).

18 The phenomenon of inconsistency of the early maps which had
contributed to their questionable comparability was theoretically
known as “incoherent” or “sequential scale” systems of pre-modern,
Ancien Regime maps. However, the cartographic production methods
of the time usually represented the most accurate geographical and
cartographic knowledge and ideas, and should be contextualised
within the resources of its time, rather than against contemporary
cartographic practices (Mlinari¢ and Mileti¢ Drder, 2017, 18-25).

1:300 000. Unato¢ tomu §to je za kartu Melchiorija i dr. u katalogu
deklarirano mjerilo 1:300 000, preracunavanjem 20 miglia italiane,
§to iznosi 10,4 cm (1 MI = 1856 m), dobiveno je da je mjerilo karte
priblizno 1:350 000. Vrijednosti starih mjera preuzete su iz Slukan
Alti¢ (2003, 63-64).

18 Neujednacenost ranonovovjekovnih karata doprinijela je diskutabilnoj
mogucénosti njihove usporedbe, a u kartografskoj teoriji poznata je pod
pojmom ,nedosljednosti” ili ,parcijalnosti mjerila” na predmodernim
kartama nastalim u razdoblju ancien regime. Usprkos tomu, kartografska
produkcija toga vremena obi¢no donosi najaktualnija geografska
znanja i ideje pa je treba kontekstualizirati u okvirima moguénosti
toga vremena, a ne dosega kartografske produkcije danas (Mlinari¢ i

Mileti¢ Drder, 2017, 18-25).

43

D. Mlinari¢
1. Kljaji¢

Early modern
Dalmatian
landscape and
demographic
changes in the
multiple borderland
area: cartographic
vs. statistical data

Ranonovovjekovne
okolisne i
demografske
promjene na
dalmatinskom
visestrukom
pogranicju:
usporedba
kartografskih i
statistickih podataka



HRVATSKI
GEOGRAFSKI
GLASNIK
82/1,35-58 (2020.)

tics and tax lists, this research became much more
grounded in qualitative analysis. Cartographic data
visualisation of changes caused by water source and
channel regulation and corresponding arable land
extension as prerequisite conditions of demograph-
ic growth, was an optional but significant clue, even
if portrayed by description and additional longitu-
dinal comparison of arable land (representing eco-
nomic prospects) on observed maps®.

Regardless of differences in time of production,
and therefore in the non-standardised manner of
spatial presentation, all maps, except Santini’s (Fig.
3) recorded the muddy area Blato with its specific
vegetation concentrated around two, three, or four
dominant streams or creeks. These were the north-
eastern Stabanj or Kakma where we find the con-
temporary lateral channel, recorded on all four maps,
then Jablanac and Vrbica further southwest (Fig. 1
and 2), and finally westernmost Kotarka, also record-
ed on all maps. Jansonius’s depiction of Ottoman
holdings from the first half of the 17* century, or
villages marked with the Ottoman crescent moon,
recorded four streams positioned almost parallel
when approaching Vrana Lake. This map described
the marshland of Rogovo (Rogouo Paludi) further
out from the perimeter of Blafo, with the strong in-
flux of water from the southeast (Varceuo or Vréevo),
transported by the river or a stronger stream and po-
sitioned where the contemporary main channel or
Kotarka is located. Coronelli’s representation (Fig.
2) recorded marshes (Paludi) with specific vegetation
and also three streams, which supplied Blato. This
might represent an expected and logical inter-phase
of the melioration processes on the Vrana Estate,
i.e. a transitional state between Janssonius’ map and
Melchiori et al’s map. As an official Venetian car-
tographer, Coronelli personally noted or (from other
cartographic sources) recognised the importance of
Kakma’s water sources, which he exaggerated and
underlined similarly to the engineers who mapped
Vrana hydrography for Count Borelli a century later
(Fig. 5 and 6). Santini’s map is also inferior to the

19 Similar phenomena were revealed during the correlation of changes
in the natural and cultural environment for the same period in central
Dalmatia (Fuerst-Bjelis, 2003). Research methodologies, such as
comparisons of narative sources (travel chronicles), cadastral and
cartographic sources in search of environmental changes, and spatial
data analysis using GIS technology for the Dalmatian Hinterland,
were applied in 2011 by Fuerst-Bjelis et al. See also Blace (2019).
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ke poput popisa plac¢anja poreza, ovo je istraziva-
nje prije svega utemeljeno na kvalitativnoj analizi.
Kartografska vizualizacija podataka o promjenama
uzrokovanim regulacijom vodotoka i uredivanjem
kanala te prate¢im prosirenjem obradivoga tla kao
preduvjetima demografskoga i ekonomskoga rasta
bila je znakovita indikacija napretka, a utvrdena je
¢ak i na osnovi opisa i dodatne longitudinalne us-
poredbe obradive zemlje prikazane na kartama.

Bez obzira na razliku u vremenu izrade i ne-
standardiziranom nacinu prikazivanja prostora svi
su, osim Santinija (sl. 3), zabiljezili podrudje Blata
sa specifitnom vegetacijom koncentriranom oko
dvaju, triju ili Cetiriju dominantnih potoka ili rje-
Cica. Sjeveroisto¢no je smjesten Stabanj ili Kakma,
na polozaju danasnjega lateralnog kanala, koji je
zabiljeZen na svim Cetirima kartama, zatim su ju-
gozapadno ucrtani Jablanac i Vrbica (sl. 11 2) te
kona¢no najzapadnije Kotarka, takoder prikazana
na svim kartama. Jansoniusov prikaz osmanskoga
posjeda iz 17. stolje¢a, odnosno sela oznacenih
osmanskim simbolom polumjeseca, zabiljezio je
Cetiri vodotoka na mocvarnom tlu, smjestena go-
tovo paralelno na prilazu Vranskom jezeru. Na
karti je dokumentirano moc¢varno zemljiste Rogo-
va (Rogouo Paludi) u §iroj okolici Blata, sa snaz-
nim prilivom vode s podrudja JI (Varceuo ili brdo
Vréevo). Te vode stizu rijekom ili ja¢im potokom,
koji se nalazi na mjestu danasnjega Glavnog kana-
la ili Kotarke. Coronellijev prikaz (sl. 2) zabiljezio
je mocvare (Paludi) sa specificnom vegetacijom,
ali je smanjio broj na tri potoka koji su opskrblji-
vali mocvarni prostor Blata. Taj bi prikaz mogao
predstavljati oekivanu i logi¢nu medufazu tijekom
procesa melioracije na feudu, prijelaz od Jansso-
niusa do Melchiorija i dr. Kao sluzbeni mletacki
kartograf, Coronelli je uocio ili pak na nekom od
koristenih kartografskih izvora prepoznao vaznost
izvora u Kakmi, koji je preuvelic¢ao i naglasio sli¢-
no kao i inZenjeri koji su stoljec¢e kasnije kartirali
hidrografske objekte Vrane za grofa Borellija (sl.

51 6). Santinijeva karta inferiorna je istodobnom

19 Sli¢no je zamije¢eno prilikom korelacije promjene prirodnoga i
kulturnoga okolisa u sredi$njoj Dalmaciji istoga razdoblja (Fuerst-
Bjelis, 2003). Komparativnu analizu narativnih (putopisi), katastarskih
i kartografskih izvora te prostornu analizu podataka pomocu GIS
tehnologije u metodologiji istraZivanja promjena okolisa za prostor
dalmatinske unutrasnjosti jo§ 2011. godine primijenili su Fuerst-Bjeli§

i dr. Vidjeti i Blace (2019).



map of Melchiori et al. as a contemporary product, in
that it failed to record the mud flats and vegetation of
Blato and only showed two dominant streams. This
can be explained by the inadequate fieldwork of San-
tini (Fig. 3) in comparison to the much better topo-
graphic achievement of Melchiori’s team. Reduction
of the main streams supplying the Lake from four
(Janssonius) to two (Melchiori et al.) distinct water
sources indicates possible improvements of the tem-
porary marshland meadows of Blato or some kind of
land regulation and/or melioration. It may also repre-
sent the politically or psychologically indicative im-
age of a deteriorated landscape, as it was under Ot-
toman dominion (when Janssonius’ map was drawn).

'The authors additionally explored the analyt-
ic possibilities of other large-scale maps of the
Vrana Estate (with surprisingly similar scale for
early maps, but still inadequate for quantitative
analysis)®, along with other economic and demo-
graphic statistics of different origin®, collected and
preserved thanks to the Borelli family archive — a
precious source for such an early and generally
poorly-documented period. In terms of descrip-
tive comparison, the other two maps (Lodoli’s and
the mud flat manuscript map?) are more reliable
and detailed for this kind of analysis, not just due
to their large scale but also thanks to the more ac-
curate sources they were (probably) based upon.
As it was deliberately drawn by specially engaged
engineers and cartographers to illustrate the eco-
nomic and ecological situation on the Vrana Estate,
these maps offered a rich and diversified network
of small mud flats, streams, and creeks all around
the Blato area. Categories of land-use and even
settlement structure” were much more structured
and separately summarised in numerical statistics
on Lodoli’s map, with categories such as fields and

20 They include a cadastral map (HR-DAZD-6, Venetian cadastre, Grimani
Cadastre Maps, no. 511), showing the District of Zadar from 1709 and
hand written sketches of the Vrana mud flats (Blazo) (HR-DAZD-248,
2,C, 9;ibid 2, C, 12) that show landscape changes over time.

21 An example is the feudal fiscal obligation list of pasture taxation
(herbatico) (HR-DAZD-348,1795, vol. 6, 2).

22 HR-DAZD-348,2,C, 8

23 The population numbers themselves are indicative of not just the
demographic trends, but also of corresponding information like form
(indicating the time of founding), dimension, or practical effectiveness
of local settlement patterns (Petri¢, 2012, 340-341; HR-DAZD-348,
1V, 97; HR-DAZD-348, 2, 38,1 (Vrana).

postignuéu Melchiorija i dr. jer izostavlja mocvarna
zemljista i vegetaciju Blata te inzistira na svega dva
dominantna potoka. Razlog se moze pronadi u ne-
dostatnom Santinijevu terenskom radu (sl. 3) u us-
poredbi s puno boljim topografskim postignué¢em
Melchiorijeva tima. Smanjenje broja glavnih vodo-
toka koji opskrbljuju jezero s etiri (Janssonius) na
dva (Melchiori i dr.) upuéuje na moguca isusivanja
povremenih mocvarnih polja Blata ili provodenje
odredene vrste uredenja zemljista. Takoder moze
biti politicki ili psiholoski indikativan odraz naru-
$ena (devastirana) krajolika s obzirom na to da je
u doba koje prikazuje bio pod osmanskom vlaséu
(Janssoniusova karta).

U radu su dodatno istrazene analiticke moguéno-
sti 1 nekih drugih karata vranskoga posjeda krupnijih
mjerila s iznenadujuée slicnim mjerilima za tako rane
karte, premda su i dalje ostale neprikladne za kvan-
titativnu analizu,® kao i s razli¢itim ekonomskim 1
demografskim statistickim podatcima drugoga po-
drijetla.* Oni su prikupljeni i saCuvani zahvaljujuéi
arhivu obitelji Borelli kao dragocjenom vrelu za tako
rano i uglavnom lose dokumentirano razdoblje. S as-
pekta deskriptivne usporedbe sljedece su se dvije karte
(Lodolijeva i rukopisna karta mocvarnoga zemljista*?)
potvrdile kao pouzdanije i detaljnije za takve vrste
analiza, ne samo zbog krupnijega mjerila ve¢ i zahva-
ljujuéi tocnijim izvorima na kojima su (najvjerojatnije)
temeljene. Ciljano su ih izradili posebno angazira-
ni inZenjeri i kartografi da bi ilustrirali ekonomsko i
ekologko stanje na vranskom posjedu te su prikazali
bogatu i raznorodnu mrezu malih moé¢varnih potoka i
rjecica na cijelom podrudja Blata. Kategorije koristenja
zemljista, pa ¢ak i strukture naselja®® ve¢ su detaljni-
je te su zasebno sazete u popisu broj¢anih podataka
na Lodolijevoj karti. Navedene su kategorije oranica i
vinograda, livada, Suma i pasnjaka, mocvara odnosno

20 Na temelju katastarske karte (HR-DAZD-6, Mletacki katastar, Mape
Grimani, br. 511) koja prikazuje Zadarsko okruzje iz 1709. godine i
rukopisne skice mocvara oko Blata (HR-DAZD-348, 2, C, 9; ibid 2,
C, 12) prikazane su promjene krajolika tijekom godina.

21 Primjer je popis feudalnih fiskalnih obveza poreza na ispasu (herbatico)
(HR-DAZD-348,1795, sv. 6, 2).

22 HR-DAZD-348,2,C, 8.

23 Broj stanovnika upucuje ne samo na demografske trendove ve¢ i
nekim detaljima (poput oblika naselja) indicira, primjerice, vrijeme
osnivanja, dimenziju ili prakti¢nu svrhu odredenoga naselja (Petri¢,
2012, 340-341; HR-DAZD-348, 1V, 97; HR-DAZD-348, 2, 38, 1
(Vrana).
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vineyards, meadows, woods and pastures, marshes/
moors, uncultivated and unusable, and unused but
able to be cultivated (Fig. 5 and 7). Uneven plots
which surrounded meandering river flows or roads,
unevenly shaped fields, and the illogical mixture
of agricultural use all indicated the longevity and
multiplicity of legal (and illegal) practices of land
use or, in other words, old property and old settle-
ments. In contrast, new settlements and plots are
recorded with more even shapes and grades, being
either newly-occupied by neighbours or just stolen
from the marshes, such as the water sources of the
Biba environment or Vrana area. The mapped wa-
ter features are streams with (typically) karst fluvial
regimes of periodic underground flows, depending
on contacts of porous (limestone) and more solid
soil sediments, whereby direct collision of these two
materials in underground waters burst out as new
currents or karst wells. The most endangered were
the closest villages to the marshy meadows, inhab-
itants of Tinj (Lissane)** and Jagodnja Donja (Gia-
godgna) in this case, but as two mud maps indicate,
some agricultural and irrigational attempts have
already been done around Kakma and in the north-
western corner of Blato where the map recorded
some new channels (Fosso nuovo) and newly meli-
orated land (Fig. 6). This area was surprisingly not
recorded as land given to the closest villages: Jagod-
nja; Tinj; or Rastane. In contrast, these marshlands
and pasture meadows, with several new water mills,
were the home of inhabitants of distant Biograd
na Moru, Turanj, and Sveti Filip i Jakov, who were
known to live longer and healthier lives and had de-
mographically and economically better prospects®.
Similarly, the new southern land acquisition of the
Estate (Praderia) that had been “stolen from the
grasp of the swamp” was attributed to inhabitants
of Biograd na Moru instead of to those of the closer
Sveti Filip i Jakov, reflecting the early stage of social
stratification among settlements and inhabitants of
the Vrana Estate.

24 Such an irrigated arable land extension, along with better village
prospects, was a crucial example of development possibilities especially
in case of Tinj. It was characterised by a significant increase in arable
land in statistical sources, and followed with immense population
growth (Feudi in Dalmazia sotto il governo veneto, ZKZ, Ms. 110, 88;
HR-DAZD-348, Albero Genealogico di Tign, vol. 98, no. 72/1-30). See
Mlinari¢ and Zupari¢-Ilji¢ (2017, 49-50).

25 See sources in footnote 15; Mlinari¢ (2006, 46—51).
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blata, neobradenoga i neupotrebljivoga zemljista te
neobradenoga zemljista koje bi se moglo obraditi (sl. 5
i 7). Nejednake parcele okruzivali su vijugavi vodotoci
ili ceste, a zajedno s nepravilno oblikovanim poljima i
nelogi¢nom mjesavinom poljoprivrednih kultura upu-
¢ivale su na njihovu starost odnosno na visestrukost
pravnih (pa i ilegalnih) praksi koristenja zemljista.
Drugim rije¢ima, upuéivale su na to da je rije¢ o sta-
rom posjedu i starim naseljima. Nova naselja i Cestice
su, potpuno suprotno, definirani pravilnijim linijama
i oblicima bez obzira na to jesu li nedavno osvojeni
od susjeda ili su oteti mocvari. Kao primjer mogu po-
sluziti Cestice i vodotoci u porje¢ju Bibe odnosno na
cijelom podru¢ja Vrane. Kartirane vodotoke obiljeza-
vali su tipi¢no krski fluvijalni rezimi periodi¢nih pod-
zemnih tokova koji su ovisili o kontaktima poroznih
(vapnenackih) i ¢vré¢ih sedimenata tla. Na mjestima
konkretnih dodira tih dvaju materijala podzemne su
vode izvirale kao novi potoci ili krski izvori. Najugro-
Zeniji su, ba§ stoga $to su bili najblizi mo¢varnim polji-
ma, ponovno bili stanovnici Tinja (Lissane)** i Jagod-
nje Donje (Giagodgna). No kako pokazuju rukopisne
karte mocvara, odredeni su poljoprivredni i irigacijski
radovi u to vrijeme ve¢ realizirani oko Kakme i u sje-
verozapadnom dijelu Blata, gdje je karta zabiljezila
nekoliko novih kanala (Fosso nuowvo) i novoisusena
tla (sl. 6). Iznenaduje medutim da ovo podrucje nije
dokumentirano kao posjed stanovnika najblizih sela
Jagodnje, Tinja ili Rastana. Suprotno ocekivanjima
te mocvare i pasnjaci, s nekoliko novih mlinova, bili
su u posjedu stanovnika udaljenih naselja Biograda na
Moru, Turnja te Svetog Filipa i Jakova. Upravo su ti
stanovnici bili poznati po veéoj duljini i kvaliteti Zivo-
ta, s boljom demografskom i ekonomskom perspek-
tivom.” Sli¢no tomu je i juzno novosteceno zemljiste
posjeda (Praderia), nakon §to je zaustavljeno mocvar-
no plavljenje, prepusteno stanovnicima Biograda na
Moru, a nije dano na kori$tenje stanovnicima blizega
naselja Sveti Filip i Jakov. Takva podjela zemlje pred-
stavljala je ranu fazu drustvene stratifikacije medu sta-

novnicima i naseljima vranskoga posjeda.

24 Sirenje obradivoga zemljista melioracijom, kao i svietlija razvojna
perspektiva koju je neko selo imalo bili su presudni u optimiziranju
razvojnih kapaciteta, posebno u slu¢aju Tinja. Sudeéi prema statistickim
podatcima, Tinj je obiljezilo znacajno povecanje obradive zemlje koje
je pratio porast stanovni§tva (Feudi in Dalmazia sotto il governo veneto,
ZKZ,Ms. 110,88, HR-DAZD-348, Albero Genealogico di Tign, kut. 98,
br. 72/1-30). Vidi Mlinari¢ i Ztlpariéﬂjié (2017, 49-50).

25 Vidi izvore u biljesci 15; Mlinari¢ (2006, 46-51).



Fig. 5 Map of the Vrana Estate made by G. Battista Lodoliin 1756, in detail
SI. 5. Karta vranskoga posjeda G. Battiste Lodolija iz 1756., isiecak

Source: HR-DAZD-383, Map collection, no. 2.2.9.
lzvor: HR-DAZD-383, Kartografska zbirka, br. 2.2.9.
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Fig. 6 Water streams of the Vrana Estate, in detail
SI. 6. Vodotoci vranskoga posjeda, isigcak

Source / lzvor: HR-DAZD-348, 2, C, 8

In spite of the 3,000 inhabitants of the Vrana
estate, who lived on a territory of 40,881 campi
padovani®, as recorded on Lodoli’s map (Fig. 5),
the liminal position of Vrana as a part of Venetian
overseas territory (eastern Adriatic) consequent-
ly lessened the support of the central administra-

26 One campo padovano equals 38.53 m?* (Slukan Alti¢, 2003, 64).

Unato¢ broju od 3000 stanovnika vranskoga posje-
da, koji su zivjeli na podrudju od 40 881 padovanskih
kampa,® §to je zabiljezeno na Lodolijevoj karti (sl.
5), vranski je posjed vise obiljeZio njegov rubni po-
lozaj mletackoga prekomorskog posjeda na isto¢nom
Jadranu. On je posljedi¢no doveo do slabije potpore

26 Jedan padovanski kamp iznosio je 38,53 m? (Slukan Alti¢, 2003, 64).
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H field and vineyards /
oranice i vinogradi

® unused but can be cultivated /
neobradeno, ali moguce obraditi

» meadows /
livade

" woods and pastures /
Sume i pasnjaci

M uncultivated and unusable /
neobradeno i neupotrebljivo

® marshes and moors /
mocdvare i blato

Fig. 7 Categories of land-use at the Vrana Estate

SI. 7. Kategorije koriStenja zemljista na vranskom posjedu

Source: Calculations based on data found on Lodoli's map (HR-DAZD-383, Map collection, no. 2.2.9)
lzvor: lzrac¢un temeljien na podatcima s Lodolijeve karte (HR-DAZD, 383, Kartografska zbirka, br. 2.2.9)

tion in various situations involving social distress®.
The same source proved that more than half of the
whole property (22,328 campi) was comprised of
uncultivated or unusable land?®, while an additional
13,540 campi were covered with marshes and moors
(Fig. 7). Since only 3,248 campi were initially used
as vineyards or fields, the idea of starting projects to
increase the arable land was an attractive and rea-
sonable option. Although this was not exclusively
Borelli’s idea, abandoned parcels were also used as
an attractive migration pull factor for agrarian rural
migrants. In return, they became, along with their
regular feudal working obligations, burdened with
additional duty of auxiliary local military footmen.
Such newly reclaimed terrain served as an attractive

27 Conversely, during the sustained threat of Ottoman (re)conquest
or at least cross-border raiding, Venetian local officials did not see
any benefit in draining marshland near the border. Furthermore,
the absence of state management or conservation efforts in that
regard can be explained partly by the state’s defence decisions to let
marshlands serve as a protective barrier against potential Ottoman
attacks in times of turmoil on eastern Adriatic battlefield(s)
(Mlinari¢, 2006, 47). Such a practice of turning economically
disadvantageous marshes into defensive areas was widely used
(Squatriti, 1992, 2).

28 Due to constantly deposited silt sediments in numerous watercourses,
lowland topographies were among the elements that were rarely
recorded but often and easily changed and were therefore drawn
differently on various maps.
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srediSnje uprave u razlic¢itim vrstama socijalnih nevo-
lja.”” Isti izvor dokumentirao je da je vise od polovice
cjelokupnoga posjeda (22 328 kampa) ¢inilo neobra-
deno ili neiskoristeno tlo,® dok je dodatnih 13 540
kampa bilo prekriveno moédvarama i blatom (sl. 7).
Buduéi da je samo 3248 kampa koristeno kao vino-
gradi ili oranice, zamisao pokretanja projekata isusi-
vanja u cilju pove¢anja povrsine obradive zemlje bila
je vrlo utemeljena. Iako melioracija nije bila isklju¢ivo
inovativnost Borellijevih, oni su iskoristili zapusteni
posjed kao atraktivan ¢imbenik privlacenja ruralnih
doseljenika. U zamjenu su oni uz svoje redovne feu-
dalne radne obveze pristali obnasati dodatne duznosti
¢lanova pomoc¢nih lokalnih vojnih jedinica. U tom je
smislu novouredeno zemljiste posluzilo kao atraktiv-

27 Upravo suprotno, tijekom dugoga trajanja prijetnje od eventualne
osmanske rekonkviste ili zbog kratkotrajnih destruktivnih prekogra-
ni¢nih pljackaskih akcija mletacki lokalni duznosnici nisu smatrali
isuSivanje pograni¢noga mocvarnog podrudja korisnim. Nadalje, ne-
postojanje drzavnoga upravljanja mocvarom i odrzavanja kanala moze
se dijelom objasniti Zeljom da mocvara bude barijera koja sluzi kao za-
§tita od potencijalnih osmanlijskih napada u doba razlicitih previranja
na isto¢nom Jadranu (Mlinari¢, 2006, 47). Takva je praksa pretvaranja
ekonomski nepovoljnih mocvara u obrambeni §tit bila i inace Siroko
rasprostranjena (Squatriti, 1992, 2).

28 Zbog stalnoga talozenja sedimenata i mulja u brojnim vodotocima
nizinska podrucja bila su medu elementima koji su lako i ¢esto mi-
jenjani premda su na kartama rijetko biljeZena ili razli¢ito ucrtava-
na.



“salary” for Vlachs (Morlachs), along with the other
tax, administrative, and legal benefits they received
(Stanojevi¢, 2004, 178; Mayhew, 2008, 166-169;
Hafizovi¢, 2016, 20). Fertile land, in that sense,
mitigated depopulation, substituted human losses,
and enable further growth (Mayhew 2008, 62; Ri-
mac and Mladineo 2009, 16). Accordingly, drainage
works on the Vrana estate, as ecologic and econom-
ic projects, profoundly changed population trends
but also introduced some long-term changes in the
cultural landscape.

An additional problem is the reliability of early
modern statistical data, which was sometimes high-
ly questionable. For instance, the numerical statistics
on Lodoli’s map from 1756 recorded approximately
40,000 campi padovani of total land at the property,
while the comparative and almost simultaneously
composed cadastral survey (Cadastre Grimani)® re-
vealed significantly larger numbers (53,324 campi
padovani). Such data incompatibility can be ex-
plained by the vague interest and overall scarcity of
relevant economic or statistical data of civil prove-
nance (feudal administration) in Venetian Dalma-
tia, contrary to the more extensive statistical records
of important military objects (e.g. fortifications) of
the time. Therefore, the Vrana Estate’s archive rep-
resents an exceptional, carefully-collected, and pre-
served set of feudal management data. Regardless
of this advantage, the aforementioned plurality of
contradicting information confirms the significant
increase of newly drained arable land on one hand,
especially in comparison with the Cadastre Vendra-
min data from 50 years earlier, in contrast with the
questionable consistency of statistics. In terms of
reclamation, Vendramin had counted 1,026 cam-
pi padovani of arable land in 1709 for Vrana itself
in their recording or extension of fertile land re-
port, while the extended area, according to Cadas-
tre Grimani from 1756, comprised 1,506 campi. A
similar comparison for the village Tinj, one of the
closest to Vrana’s mud flats and marshes, recorded
an increase from 523 to 2,055 campi padovani. A
significant deficit, stated in the document for Bi-
ograd na Moru and its arable parcels, probably had

much more to do with legal pattern variations be-

29 See detailed statistics comparison for each of the villages from the
Borelli Estate in Mlinari¢ and Zuparié—Hjié (2017,52-53).

na naknada za Morlake, sli¢no kao i neke druge po-
rezne, administrativne i pravne povlastice koje su do-
bili (Stanojevi¢, 2004, 178; Mayhew, 2008, 166-169;
Hafizovi¢, 2016, 20). Plodno tlo omogudilo je ubla-
zavanje depopulacije, pokrivanje ljudskih gubitaka
useljavanjem te je omogucavalo daljnji rast (Mayhew
2008, 62; Rimac i Mladineo 2009, 16). Prema tome,
projekti melioracije vranskoga posjeda, kao ekologki i
ekonomski pothvati duboko su promijenili populacij-
ske trendove, ali i uveli neke dugoro¢ne promjene u
kulturnom krajoliku, poput vjerske sastavnice.

Dodatan problem ovakve statisticke analize
bila je dvojbena pouzdanost ranonovjekovnih sta-
tistickih podataka, koji su katkad vrlo upitni zbog
razli¢itih razloga. Na primjer, broj¢ani podatci na
Lodolijevoj karti iz 1756. godine biljeze priblizno
40 000 padovanskih kampa ukupnoga zemljista na
posjedu, dok je gotovo istodobno nastali Grimani-

jev katastar,?

sastavljen na osnovi katastarske iz-
mjere iskazao znatno vecée brojke (53 324 padovan-
skih kampa). Takva neuskladenost podataka moze
se objasniti slabim interesom popisivaca i oskudnim
izvorima s relevantnim ekonomskim ili statistickim
podatcima feudalne uprave, dakle onima civilnoga
podrijetla u mletackoj Dalmaciji, nasuprot opsezni-
jim statistickim evidencijama o tada vaznim vojnim
objektima, primjerice fortifikacijskoj arhitekturi.
Stoga je arhivski fond vranskoga posjeda izvanre-
dan, pazljivo prikupljen i sacuvan skup podataka
feudalnoga upravljanja. Unato¢ toj prednosti spo-
menuto mnostvo kontradiktornih podataka s jed-
ne strane potvrduje znacajni rast novoisusenoga
obradivog zemljista, posebno u usporedbi s pola
stoljeca starijim podatcima katastra Vendramin, ali
s druge strane ponovno dovodi u pitanje dosljed-
nost statistike. Vezano uz isusivanje i melioraciju
te prosirenje obradivoga tla Vendramin za Vranu
1709. biljezi 1026 padovanskih kampa obradivoga
zemljista, dok je prosirenje obradivoga tla, prema
Grimanijevu katastru iz 1756. godine, obuhvatilo
1506 kampa. Sli¢na usporedba za jedno od najblizih
sela vranskom blatu i mo&varama, Tinj, zabiljezila
je porast s 523 na 2055 padovanskih kampa. Za Bi-
ograd na Moru zabiljeZen je pad obradivoga tla, ali
to se vierojatno, uz razli¢itost dvaju pravnih modela

29 Detaljnu statisticku usporedbu za svako selo posjeda vidi u: Mlinari¢ i

Zupari¢-Tljic (2017, 52-53).
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Radosinovci Stankovci

Dobra Voda

Vrana

M Cadastre Vendramin, 1709 /
Katastar Vendramin, 1709.

1598
1506
1188 1205
1116
1026
725 696
622
523
288
I 218

Pakostane

2055
1835
Biograd na  SvetiFilipi Tinj
Moru Jakov, Turanj

m Cadastre Grimani, 1756 /
Katastar Grimani, 1756.

Fig. 8 Comparison of land possessions for each village of the Estate in two Censuses

S1. 8. Usporedba posiedovanja zemljista za svako selo feuda na temelju dvaju popisa

Source / lzvor: Feudiin Dalmazia sotfo il governo veneto, IKZ, Ms. 110, 88

tween two observed sources, or the restrictive legal
practice of attributing newly eradicated fields to
settlements with more urban characteristics than to
the engineering project itself (Fig. 8).

After Vrana mud flats and marshes, representing
more than one-third of the Estate’s total territory,
were drained, the damp soil improved in quality.
Numerous water elements became desiccated after
the trenching of a network of channels, including
the large Prosika Canal (Tatinje)*®, which connects
Lake Vrana with the Adriatic Sea, representing the
grounds for further ecological and economic prolif-
eration (Peri¢i¢, 1971,396). Based on cadastre com-
parison, the expected demographic prosperity did
not come, at least not for the Vrana or Sveti Filip i
Jakov communities (Fig. 9).

30 It was the crucial part of the 1760 Vrana eradication project, with an
additional annex trenched in 1770s, when the channel reached the
dimensions of 850 m long and 4 m wide. Its purpose was to drain
surplus lowland waters, directing them to the Adriatic Sea (see
engineering plans HR-DAZD-348, 4, M, 3; ibid 4, M, 5).
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koji obiljezavaju dva usporedena izvora, moze prije
obrazloziti restriktivnijim pravnim dodjeljivanjem
novosteCene zemlje naseljima s izraZenijim urbanim
elementima nego podbacajem samih melioracijskih

projekata (sl. 8).

Nakon $to su vranska blata i mocvare, koje ¢ine
tre¢inu ukupnoga teritorija feuda, jednom bile isu-
Sene, podigla se kvaliteta vlaznoga prostora. Brojni
vodni objekti ve¢inom su isuseni nakon iskopavanja
mreze kanala, ukljucujuéi i onaj najveéi, kanal Pro-
sika (Tatinje),* koji je povezivao Vransko jezero s
Jadranskim morem, predstavljaju¢i osnovu za dalj-
nji ekologki, ali i ekonomski uzlet (Perici¢, 1971,
396). No iako je bio ocekivan, na osnovi katastarske
usporedbe, demografski prosperitet nije zabiljezen
u podatcima, barem ne u slucaju naselja Vrana ili

Sv. Filip i Jakov (sl. 9).

30 Bio je kljucan dio projekta isudivanja Vrane iz 1760. godine, s
dodatnim prosirenjem prokopanim 1770-ih, kada je kanal dostigao
kapacitet duljine 850 metara i Sirine 4 m da bi prema moru
kanalizirao visak vode (vidi planove HR-DAZD-348, 4, M, 3; ibid
4,M,5).
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Fig. 9 Population increase according fo two Censuses
SI. 9. Porast stanovnistva prema dvama popisima stanovnistva

Source / Izvor: Source: HR-DAZD-348, Disposizion Sindici Inquuisitori in Dalmazia ..., IV, vol. 39, no. 27, 292; HR-DAZD-348, Disposizion Prou. Gen. Grimani

... IV, Estate economy, vol. 39, no. 27

Migrations to the Vrana Estate

Due to the initial lack of fertile land, statis-
tics (Fig. 9) confirm only gradual demographic
growth, followed by migrations of various scope,
direction, and intensity’’. New lands ended up
serving as an advantage to attract immigrants, be
they domestic inhabitants who relocated after the
borderline delimitation®, returners from nearby
Ottoman serhat, or even Morlach newcomers.
"The land was used to detain the existing inhabit-
ants and prevent their emigration. Some migrants
were emigrants fleeing the war zones and their
destructive social consequences or legal particu-
larism, but complex models of spatial mobility
also included immigration of “good highlander”

31 See the case study of migration networks in the village Tinj in Mlinari¢
and Zupari¢-Tlji¢ (2017, 45-48).

321In 1699, linea Grimani separated the villages of the Sandzak of Krka,
leaving a number of Ottoman subjects under new administrative rule,
in this case Venetian (Hafizovi¢, 2016, 15-23).

Migracije na vranskom posjedu

Uslijed pocetnoga nedostatka plodne zemlje, od-
nosno manjka zdrava okolisa bez opasnosti od mo-
&varnih groznica, izvori (sl. 9) potvrduju tek postupni
demografski rast, koji su pratile i migracije razlicitih
oblika, smjerova i intenziteta.’! Novo je zemljiste ko-
nacno posluzilo kao mamac privlacenja doseljenika,
bilo domicilnoga stanovnistva nakon povlacenja lini-
je razgraniCenja,* povratnika s osmanskoga serbata ili
¢ak novodoseljenih Morlaka, a koristilo se i za zadr-
Zavanje postoje¢ih stanovnika i sprecavanje njihova
iseljavanja. Neki od doseljenika prebjegli su iz ratnih
zona skrivajuéi se od destruktivnih socijalnih po-
sljedica ili pravnoga partikularizma. SloZeni modeli
prostorne pokretljivosti takoder ukljucuju i useljava-

31 Studiju migracijske mreZe u selu Tinj vidi u: Mlinari¢ i Zupari¢-Tlji¢

(2017, 45-48).

32 Godine 1699. f/inea Grimani razdvojila je sela Kr¢koga sandzaka,
ostavljaju¢i mnogobrojne osmanske podanike pod novom upravom, u
ovom slucaju mletackom (Hafizovi¢, 2016, 15-23).
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Morlachs, who were (re)colonised from the hilly
northwestern area of Bukovica or from the Otto-
man borderland (serbas) (Tralji¢, 1965, 210-212;
Mayhew, 2008, 36-37; Rimac and Mladineo,
2009, 19). The full proto-modern (i)mmigra-
tion potential of this new arable landscape was
also used to attract hinterland Vlach shepherds,
i.e. strong and healthy “savages”, expected to be
less vulnerable to endemic and malaria-like fevers
and other diseases (Perici¢, 1971, 405). Further-
more, these newcomer Morlachs did not develop
a “marshophobic” mentality like the urban elites
did (Squatriti, 1992, 5; Mlinari¢, 2006, 43-46).
At the time, malaria-like diseases®® significantly
diminished the economic productivity and de-
mographic potential of the population in low-
land areas, who were continuously engaged in
reclamation actions and drainage projects (Rimac
and Mladineo, 2009, 4). These newcomers were
primary engaged as a labour force for abandoned
village parcels of the estate, even including a small
number of colonised peasants from northern Italy
(Furlania), or larger number of local relatives of
existing inhabitants, who came to Vrana in search
of better prospects or as spouses from within the
Zadar archipelago or broader hinterland area.
Another category of immigrants were most-
ly transhumant Morlach shepherds from Ravni
Kotari (Mlinarié¢ and Zuparié—lljié, 2017,44-48).
To date, researches have agreed that Venetian in-
terest in border stabilisation additionally stimu-
lated sedentary processes among settlers, as well
as the intensification of agricultural production
and the shaping of a specific cultural landscape
(Fuerst-Bjelis and Zupanc, 2007, 49). Permanent
colonisation of Morlachs into the Vrana Estate’s
villages was conducted in considerable numbers
but was not completely successful, partly due to
the challenges represented by marshland fevers.
Since the exact cause of malaria was unknown

33 At the time prior to the scientific diagnosis of malaria, some diseases related
to a certain medium, like water, were conflated with other similar diseases
due to their symptoms. Such was the case with the symptoms of dysentery,
malaria, or even in some cases of diarrhoea. The clarification was not easy,
due to the general exhaustion of local rural hinterland inhabitants, who
were constantly under the burden of poverty, hunger, and other war-related
effects. Therefore, similar diseases were recorded under symptomatic names
such as shaking sicknesses, febbre terziane, and quartane or rheumatic fevers
(Anonim, Biljeznica iz farmakologije s pocetka 19. stoljeca, ZKZ, 163922
Ms 1083: 31 32, 52; Muljacié, 1996, 74).
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nje ,zdravih brdana”, Morlaka, koji su bili preseljeni
iz brdovitoga sjeverozapadnog podru¢ja Bukovice
ili ¢ak iz osmanskoga grani¢nog podrudja (serhata)
(Tralji¢, 1965, 210-212; Mayhew, 2008, 36-37; Ri-
mac i Mladineo, 2009, 19). Puni predmoderni (i)mi-
gracijski potencijal novoga obradivog prostora vidljiv
je upravo u privlacenju vlaskih stocara iz zaleda kao
snaznih i zdravih ,divljaka”ili ,gorstaka” sa sjevera, za
koje se ocekivalo da ¢e biti otporni i manje podlozni
endemi¢nim proto-malari¢nim groznicama i drugim
bolestima vodenoga okruzenja (Perici¢, 1971, 405).
Osim toga, ti novodoseljeni Morlaci nisu razvili in-
tenzivan otpor prema mocvarama kao §to je to bila
prilika s urbanim elitama (Squatriti, 1992, 5; Mli-
nari¢, 2006, 43-46). Bolesti sli¢ne malariji** su u to
vrijeme prilino narusavale ekonomsku produktiv-
nost i demografski potencijal stanovnistva nizinskih
podrudja. Stoga su Morlake kontinuirano dovodili na
posjed i angazirali na projektima isusivanja i melio-
racije (Rimac i Mladineo, 2009, 4). Novodoseljenici
su ipak primarno angazirani kao radna snaga na na-
pustenim selistima posjeda. Medu njima je bio manji
broj koloniziranih seljaka iz sjeverne Italije (Furla-
nije), ali i znatan broj rodbine postojecih stanovni-
ka, koji su dosli u Vranu iz zadarskoga arhipelaga ili
Sirega zaleda u potrazi za boljom perspektivom ili kao
bra¢ni supruznici. Druga vrsta doseljenika, veé¢inom
Morlaci, bili su sudionici sezonskih (cirkularnih) sto-
Carskih (transhumantnih) kretanja na podru¢ju Rav-
nih kotara (Mlinari¢ i Zuparic’—ﬂjic’, 2017, 44-48). S
druge su strane dosadasnja istrazivanja potvrdila da
je mletacki interes za stabilizaciju granice pogodo-
vao stimuliranju procesa sedentarizacije doseljenika
kao i intenzifikaciji poljoprivredne proizvodnje, $to
je vodilo oblikovanju specifi¢noga kulturnog okolisa
(Fuerst-Bjelis i Zupanc, 2007, 49). Stalna koloni-
zacija Morlaka u selima vranskoga posjeda, premda
brojéano snazna, nije bila potpuno uspjesna, dije-
lom i zbog mocvarnih groznica nepoznata uzroka
koje su predstavljale zdravstvenu prijetnju. Buduéi

33 U vrijeme prije znanstvene dijagnostike malarije mijesaju se bolesti
vezane uz odredeni medij, npr. vodu. Tako donekle nalikuju simptomi
dizenterije i malarije pa ¢ak i dijareje, a opcoj malaksalosti organizma
stanovnika u dalmatinskom zaledu ne pomaze ni dugotrajna
neimastina te glad kao posljedica ratnih razaranja. Stoga su takve
bolesti u izvorima biljeZene pod imenima za simptome bolesti koje
se vezu uz malariju, primjerice drhtavice, febbre zerziane ili quartane
odnosno ritmi¢ne groznice (Anonim, Biljeznica iz farmakologije s
pocetka 19. stoljeca, ZKZ, 163922 Ms 1083: 31a i 32, 52; Muljaci¢,
1996, 74).



prior to the late 19 century, popular healing or
prevention practices on the Estate were probably
scarce and incomplete. Consequently, life near
malarial marshes became even more complex,
with considerable medical, social, and econom-
ic consequences. This engagement on eradica-
tion drainage projects was an additional task to
the pre-existing role of local inhabitants in the
defence system organisation of the Venetian
Dalmatian Hinterland (cernide), as a preventive
shield to potential Ottoman attacks. Accordingly,
their successful integration would seem to be ev-
idence of the effectiveness of the administrative
and political organisation of Venetian Dalmatia,
which was not actually the case (Mayhew, 2008,
141). Even immigration data enabled researchers
to unfold the unstable nature of Morlach settle-
ment; proving that continuous change of labour-
ers in deserted villages was the most prominent
early modern demographic characteristic of the
area’®. In such circumstances, the extension of
irrigated arable agricultural fields did not prove
to be a crucial prerequisite for significant demo-
graphic or economic improvement of local villag-
es.

Concluding remarks on methodology
challenges in analysis of the melioration results

'This overview of an economically enhanced ear-
ly modern private environmental project, i.e. the
marshland drainage of the Vrana Estate, was made
to be evaluated using a computer program to an-
alyse maps as visualisations of demographic-eco-
nomic statistical data, while the direct correlation of
reclamation processes and population growth was
another line of research. On the methodological
level, certain obstacles or limitations of quantitative
analysis with modern analytic tools of the old large-
scale maps’turned out to be inappropriate for further
quantitative geographical information manipulation
due to the inconsistencies encountered. Similar-
ly, numerical statistics of various origins were very
rare and non-systematic (partial), due to their na-
ture and the principles of data collection, recording,

34 For more on proto-modern migrations, including ecological motives,
see Mlinari¢ and Zupari¢-Tlji¢ (2017).

da je malarija ostala medicinski nedijagnosticirana
i znanstveno nepoznata sve do kraja 19. stoljeca,
pucke metode lijecenja ili prevencije na feudu bile
su vjerojatno oskudne i nepotpune. Kao posljedica
toga, Zivot u blizini zarazenih mocvara postao je za
ugrozene ljude jo§ sloZeniji, uz znatne medicinske,
socijalne i ekonomske posljedice. Njihov angazman
na projektima isusivanja i odvodnjavanja bio je do-
datni teret postoje¢emu vojnickom izazovu sudje-
lovanja u obrambenom sustavu mletackoga zaleda
(sustav cernide), gdje su Morlaci bili dio preventiv-
noga §tita od eventualnih osmanskih upada. Pa iako
je administracija mletacke Dalmacije pravdala djelo-
tvornost vlastite birokratske i politicke organizacije i
njezinu korist za samu Dalmaciju, §to je dokazivala
i uspjesnom integracijom Morlaka, proizlazi da za
to nije bilo argumenata (Mayhew, 2008, 141). Cak
su i imigracijski podatci potvrdivali nestabilnost pri
naseljavanju Morlaka, dokazujuéi da je kontinuirana
promjena obradivaca i korisnika u napustenim selima
bilo najistaknutije ranonovovjekovno demografsko
obiljezje toga podrugja.** U takvim se okolnostima
prosirenje navodnjavanih poljoprivrednih polja nije
pokazalo kljuénom pretpostavkom znacajnijega de-
mografskog ili ekonomskog razvoja lokalnih sela.

Lakljuéna razmatranja metodoloskih izazova v
analizi rezultata melioracije

U radu je propitana moguénost koristenja racu-
nalnih programa u analizi karte kao prostorne vi-
zualizacije demografskih i ekonomskih statistickih
podataka vezanih uz isusivanje mocvara na vran-
skom feudalnom dobru. Stoga su u kratkom pre-
gledu predstavljene okolnosti toga ranonovovjekov-
nog ckoloskog i ekonomskog privatno financiranog
projekta. Dodatni smjer istrazivanja fokusirao se
na mogucnost direktne usporedbe melioracijskih
procesa i demografskoga rasta. U metodoloskom su
smislu uocene odredene zapreke odnosno ograni-
¢enja kvantitativne analize na temelju obrade starih
karata srednjih mjerila suvremenim istrazivackim
alatima, ¢ime su se izabrane karte pokazale neade-
kvatnima za daljnju obradu kvantitativnih podata-
ka. Slicno tomu, brojcane se podatke u razli¢itim

34 Vise o protomodernim migracijama, ukljucujui i ekoloske obrasce vidi

u: Mlinari¢ i Zupari¢-Tlji¢ (2017).
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and protection. This makes them hard to compare
with other sources, even within the same genre or
media of provenance. Furthermore, the problem of
early modern source acquisition, translation, or even
transliteration into modern code of certain map or
statistics, led to speculative source interpretation
ambiguities. Since the quantitative analysis and cor-
responding sources failed to offer a reasonable his-
torical flow or an explanation of land use changes
as a potential basis for sustainable ecological, eco-
nomic, and demographic development, the authors
turned to qualitative analysis. Sources showed that
the interests of the state powers that ruled Croa-
tian lands, as well as regulations and codes of cer-
tain media, considerably determined the resulting
variations and inconsistencies in correlated docu-
ments. Finally, the importance of marshlands, open
fields, and rural areas in the early modern, war-af-
flicted borderlands were differently perceived and
underestimated in relation to, for instance, highly
important military facilities. Mud flats were less im-
portant quality holders or development accelerators
and, consequently, marshland related archival data
were not recorded with the same passion as data
regarding fortifications. Moreover, the lowland de-
populated area of Vrana was therefore perceived as
unnecessary, despite its economic potential. Howev-
er, an innovative cross-media comparison of sources
like maps and censuses offers not just a quick insight
into the wider picture of environmental changes in
borderland areas like Vrana, but also contributed to
better knowledge of landscape change in Ravni Ko-
tari in general, and improved the understanding of
recent developments in the region.

Regarding the hypothesis on direct correlation
of drainage and reclamation processes, with agri-
cultural, as economic, and corresponding demo-
graphic improvements, the findings revealed that
a strictly determined and defined link was unable
to be established due to the absence of a linear
set of comparative data. It is usually challenging
to directly trace a strict line in a precondition—
consequence process for any of the early modern
phenomena without contextual doubts regarding
the multiple modifiers. The same was observed
when detecting the impact of reclamation and
soil improvement projects on fragile landscapes
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izvorima rijetko moze naéi i pritom su djelomicni
i nesustavno prikupljani, dijelom i zbog prirode ili
metoda prikupljanja, biljeZenja i ¢uvanja. Stoga se
tesko mogu usporedivati ne samo s drugim izvori-
ma, nego ¢ak i unutar istoga Zanra odnosno medija
kojem pripadaju. Problem nije samo utvrdivanje,
prevodenje ili tumacenje starih izvora te prijenos
podataka u racunalni program, ve¢ i njihova spe-
kulativna priroda odnosno moguénost visestruko-
ga tumacenja. S obzirom na to da su kvantitativni
izvori i analiza podbacili u stvaranju logi¢noga tu-
macenja promjena u koristenju zemlje kao potenci-
jala za stvaranje odrzivoga ekoloskog, ekonomskog
i demografskog razvitka, u radu se fokusiralo na
kvalitativnu analizu. Izvori su potvrdili znatan utje-
caj interesa jakih drzava koje su vladale hrvatskim
prostorom na oblikovanje i nepodudarnosti uspo-
redenih dokumenata. Konacno, vazno je opaziti
da su mocvare, polja i ruralni prostori na ranono-
vovjekovnom ratom degradiranom pograni¢ju bili
zapostavljeni 1 drugadije tretirani od, primjerice,
izuzetno vaznih vojnih objekata. Mod¢varna tla nisu
smatrana vaznima ni kao ekonomski potencijal od-
nosno pokreta¢ razvoja pa se ni gradi o njima nije
posvecivala jednaka pozornost kao utvrdama te je
usprkos svomu ekonomskom potencijalu vranska
opusto$ena nizina bila nebitna. Stoga je ovakvo
inovativno transmedijalno usporedivanje karata i
statistickih popisa pruzilo uvid i u $iru sliku dje-
lovanja okolisnih promjena na pograni¢na drustva
poput vranskoga, ali je doprinijelo boljemu uku-
pnom poznavanju krajobraznih promjena u Rav-
nim kotarima, pa ¢ak i boljem shvacanju nedavnih

zbivanja na tim prostorima.

Hipoteza o moguénosti uspostave izravne korela-
cije procesa isusivanja i melioracije s poljoprivrednim
odnosno ekonomskim i posljedi¢no demografskim
napretkom naisla je na prepreku upravo u koristenim
izvorima. Zbog parcijalnosti dokumentacije odnosno
necjelovitoga i nelinearnoga fonda usporednih poda-
taka jasnu i ¢vrstu vezu izmedu melioracije i napretka
nije bilo moguce uspostaviti. Pronalazenje neposred-
ne veze izmedu odredenoga uzroka i posljedice za bilo
koji ranonovovjekovni fenomen poprilican je izazov
zbog viSestrukih ¢imbenika i modifikatora tih proce-
sa pa je tako bilo i s odredivanjem utjecaja projekata
melioracije i bonifikacije na promjenu krhkoga oko-



and rural everyday life in Vrana. Only the broad-
er qualitative analysis captured the importance of
marshy borderlands as economically, culturally,
but also medicinally-specific lowland areas. It
proved the value Vranas geo-strategic position
on the frontier, including the collision of inter-
ests of neighbouring imperial powers that di-
rectly involved Republic of Venice, the Ottoman
Empire, and (in the Hinterland) the Habsburg
Monarchy. Demographic increase, which moder-
ately followed irrigation actions was gradual and
still endangered by disease epidemics, which had
a negative impact on demographics and quality
of life. Human intervention in drainage of wa-
tery areas (streams, mud flats, and marshes) an-
thropogenically changed the area. These expen-
sive reclamation actions had not been properly
exploited as the nearby Ottoman presence and
general insecurity prevented Morlach herders
from changing their low-profit herding economy
to potentially high-profit crop cultivation. Herd-
ing was a propulsive but also pragmatic sort of
economic practice, as herds were easy to relocate
in the event of raiding. Consequently, new and
intensive agricultural exploitation did not take
root and enhance the economy, as the prevail-
ing pastoral semi-nomadic herding practices on
highly fertile land represented a waste of material
and human resources. Furthermore, unfavourable
life circumstances in the borderlands, enhanced
by overall poverty, became more demanding for
inhabitants because the new landscape was de-
pendent on continuous cultivation. It was evident
that the processes of water regulation and meli-
oration took place after Vrana lost the charac-
teristics of a borderland region, when the Vene-
tian-Ottoman borderline stabilised further into
the Hinterland. While the imbalance in terms of
economic interests and environmental exploita-
tion does not speak in favour of the financial sus-
tainability of Borelli’s efforts or validate the high
expenses, it did add a perspective dimension of
cultural values in the evaluation of economic uti-
lisation in retaining the economy-environment
relationship at a sustainable level. Even the initial
short-term results of the eradication project were
a fiasco, shown by the high mortality rate among
drainage workers and the financial decadence of

liga i svakodnevice ljudi na Vrani. Tek je sira kvali-
tativna analiza razotkrila vaznost vlaznoga pogranicja
kao ekonomski, kulturno, ali i medicinski specifi¢na
nizinskog ambijenta. Tijekom analize valoriziran je
geostrateski polozaj Vrane na imperijalnim rubovima,
na kojima su se prelamali interesi susjednih sila poput
izravno uklju¢ene Mletacke Republike i Osmanskoga
Carstva, ali djelomic¢no ¢ak i Habsburske Monarhije
u dubljoj unutrasnjosti. Demografski rast postupno
je pratio melioracijske procese premda ga je jos§ uvi-
jek ugrozavala opasnost od moc¢varnih groznica. One
su, naime, smanjivale broj postoje¢ih stanovnika, ali
i narusavale kvalitetu Zivota i ekonomsku produktiv-
nost prezivjelih. Ljudska intervencija u isusivanje za-
pustenih vodnih objekata (potocica, blata i mocvara)
omogu¢ila je formiranje ambijenta koji je bio stvoren
upravo po mjeri Covjeka. Ti skupi i iscrpljujuéi pro-
jekti nisu bili ni potpuno ni odgovarajuce iskoristeni.
Naime, osmansko je zadrzavanje u okolici i sveuku-
pna nesigurnost sprijecila, pa ¢ak i odvratila stocarske
Morlake od mijenjanja niskoprofitnoga gospodarenja
(stocarenja) za potencijalno profitabilnije mada slabo
rasireno intenzivnije ratarsko gospodarstvo i povr-
tlarstvo. Drzanje stoke bila je mnogo propulzivnija i
pragmaticnija grana gospodarstva ve¢ i stoga $to se
stoku moglo u slu¢aju neprijateljskih napada lagano
i brzo izmjestiti. Novi i intenzivni nadini proizvodne
eksploatacije podbacili su jer je zadrzavanje pasto-
ralnoga polunomadskog stocarenja na vrlo plodnoj
zemlji predstavljalo rasipanje materijalnih i ljudskih
resursa te krajnje neracionalno ulaganje energije.
Osim toga su nepovoljne Zivotne prilike na granici,
potpomognute velikim siromastvom stavljale sve vece
zahtjeve pred stanovni§tvo jer je novouredeni okolis
trazio kontinuirani ljudski rad na odrzavanju posto-
jecega stanja. Premda je hidromelioracija nastupila
nakon $to je Vrana izgubila obiljezja pograni¢noga
prostora, a mletacko-osmanlijska granica stabilizirala
se u unutra$njosti, neravnoteza ekonomskih interesa i
koristenja prirodnoga okolisa kao resursa nije uspjela
opravdati velike troskove obitelji Borelli te im nije isla
u prilog. S druge je strane, iz perspektive promatranja
hidromelioracije kao kulturne vrijednosti, ekolosko
vrednovanje ekonomske eksploatacije usmjerilo ra-
zvoj Vrane u pozitivnom smjeru za odrZivo gospo-
darenje. No ¢ak su kratkoro¢ni rezultati melioracije
bili neuspjesni jer je radove inicijalno pratila pove¢ana
smrtnost radnika na isusivanju. Posljedi¢no je projekt
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