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Abstract

This article explores the nature, extent, and implications of Roman military activity in the
western Iberian Peninsula between the Late Republic and the early Empire, from conquest
to control and colonisation, analysing how geography, local resistance, and imperial inter-
ests shaped the deployment of Roman forces. Drawing on legacy archaeological records,
field observations, and the systematic analysis of remote sensing data, it examines the
available evidence from a broad region encompassing the modern Portuguese districts of
Aveiro, Coimbra, and Viseu, where traditional narratives often emphasise a swift and deci-
sive conquest assumed to have left scarce material traces. The identification of previously
unrecorded potential military sites through remote sensing, combined with a re-evaluation
of known archaeological findings, including military camps and associated material culture,
suggests a more nuanced and protracted process. This study synthesises the existing data
and explores new sites to propose a chronological framework and explore possible strategic
functions of the Roman military presence in the region. It analyses the interaction be-
tween the Roman army and local populations, identifying patterns of resistance, resilience,
negotiation, and the subsequent colonisation and integration. The archaeological record
from the Central region of Portugal offers critical insights into the logistical challenges,
adaptive strategies, and long-term impacts of Roman military operations on the indigenous
communities and the broader socio-political transformation of western Iberia.
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1. Introduction

The transformation of Western Hispania from a contested frontier into a stable com-
ponent of the Roman Empire was neither abrupt nor uniform. It unfolded through a
complex sequence of military interventions, infrastructural investments, and administra-
tive reconfigurations that gradually reshaped indigenous landscapes. Nevertheless, the
development of these processes at local and regional levels has been largely overlooked,
often subsumed under broader, unilateral and unilinear ‘/Romanisation” interpretations [1],
which have increasingly been challenged by approaches emphasising negotiation, local
agency and the variable character of imperial integration [1-3]. With growing evidence of
Roman military activity, the area corresponding to the modern districts of Aveiro, Coimbra
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and Viseu provides a useful regional case study (Figure 1). Whereas a previous study [4]
focused primarily on the identification and reassessment of individual military sites, this
paper integrates these sites with newly identified evidence, regional mobility, extractive
landscapes, epigraphy, and settlement change to examine the transition from conquest
to imperial consolidation. Following a holistic approach, this study thus examines both
old and new archaeological evidence to situate the Roman military sites identified in this
region within the wider archaeological and historical context. As this region is nestled
between two well-studied clusters of Roman military activity in the Tagus valley [5-7] and
northern Portugal [8,9], this study helps bridge the existing gap along the Atlantic facade.
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Figure 1. Research area and location of the sites and places mentioned throughout the text (figure
by authors).

A central analytical distinction employed in this study is that between Roman con-
quest and imperial consolidation. This distinction follows recent approaches that treat
Roman expansion not as a single event or a linear process of “Romanisation”, but as a
variable and often prolonged sequence of military coercion, negotiation, administrative
reorganisation and local response [1-3,10]. Conquest refers to periods of active military
expansion, characterised by campaign warfare and rapid troop movement, typically pro-
ducing temporary or semi-permanent camps that are archaeologically subtle and difficult
to interpret without systematic survey and remote sensing [11-14]. Post-conquest imperial
consolidation, by contrast, often entails the army’s gradual shift from conquest-oriented
campaigns to operations focused on security, logistics, and territorial management [15].
This phase involved the redistribution of military forces, often at a reduced scale and
distributed across landscapes rather than concentrated in a single permanent base, to
secure territory, protect infrastructure and support emerging administrative and economic

https://doi.org/10.3390/heritage9100386


https://doi.org/10.3390/heritage9100386

Heritage 2026, 9, 386

30f32

systems. Rather than a simple withdrawal of the army, consolidation frequently entailed a
transformation in military function and visibility. This conceptual model reframes Roman
military presence not as an isolated “frontier” but as a diffuse network of control and
mobility integrated with civilian settlement patterns [11,15].

By integrating new remote sensing data, archaeological evidence, and epigraphic and
literary sources, this paper seeks to reconstruct both the strategic rationale that might have
guided Roman campaigns and the subsequent processes by which military landscapes
were absorbed into imperial structures. Through this approach, the study contributes
to a growing reassessment of the region of Central Portugal’s role in the conquest and
consolidation of western Iberia, emphasising that military activity should be viewed not as
a brief prelude to integration and colonisation but as a formative force shaping regional
identity and settlement patterns.

2. Roman Military Archaeology in the Western Iberian Peninsula

The study of Roman military archaeology developed unevenly across the western
Iberian Peninsula, largely conditioned by the visibility of archaeological remains [6,7,14,16].
Research has traditionally focused on large, well-defined permanent legionary bases, while
temporary, less monumental, and less visible military installations remained underrep-
resented until the widespread adoption of aerial and remote-sensing methodologies. In
several areas of western Iberia, by contrast, the existing scholarship has traditionally relied
more extensively on literary sources than on archaeological evidence, prioritising political
history and debating putative locations for the sites mentioned in the texts over the archae-
ology of military contexts [5,11,17,18]. Classical authors, such as Appian [19] and Cassius
Dio [20], provide general narratives of the principal military campaigns, particularly for the
Late Republican and Augustan periods, yet offer limited insight into army-related infras-
tructure, movement patterns, logistics, or the long-term military organisation of a territory.
The relative scarcity of substantial military architecture has further encouraged modern
scholarship to interpret the region as having been rapidly pacified following conquest,
thereby obviating the need for a sustained military presence.

From the late twentieth century onwards, this interpretative framework was increas-
ingly challenged by broader developments in Roman military archaeology and landscape
studies. In Hispania, the combination of remote sensing, GIS and field survey has been
especially important for recognising temporary camps, analysing their morphology and
assessing the local adaptation of Roman camp design [14,21,22]. Scholars emphasised that
Roman military control did not necessarily depend upon permanent, stone-built fortresses,
but could instead operate through temporary camps, small garrisons, and strategic control
of communication routes. This distinction between permanent forts, semi-permanent in-
stallations and temporary campaign camps is well established in studies of Roman military
architecture, although local forms varied considerably across provinces [12,23,24]. In the
context of the western Iberian Peninsula, this shift prompted renewed attention to less
archaeologically visible forms of military occupation, including short-lived camps and
dispersed installations identified through field surveys and remote sensing [11,13,25,26].

In Portugal, however, Roman military archaeology remains comparatively understudied,
a situation arguably closely linked to the slow development and limited application that
aerial archaeology experienced in the country [27]. The relatively small number of military
contexts recorded has largely been identified through artefactual evidence, notably particular
typologies of Late Republican ceramics [17] and, especially, the occurrence of glandes plumbeae,
lead sling bullets [28]. Consequently, the extensive scholarship on the processes of conquest and
‘Romanisation” has traditionally focused on indigenous hillforts, Roman road networks, and
urban centres [29,30], while military installations have seldom been identified or systematically
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investigated in this context. The investigation of Roman military activity in the western Iberian
Peninsula thus relied heavily on literary sources [17], with several studies largely repeating
earlier assessments or postulating hypothetical locations for the places mentioned in the classical
sources [5]. It was only in recent decades that the Roman army began to be considered an active
agent in shaping rural landscapes and regional organisation. Despite the strategic assets of the
Centro region and its position between the well-studied military clusters of the Tagus valley
and northern Portugal, Roman military evidence has been largely overlooked, and the study of
this region as a military landscape remains insufficient.

3. Geographical Background and Rationale

The region of central Portugal framed between the Central System and the Douro
River, largely corresponding to the modern administrative districts of Aveiro, Coimbra and
Viseu, is characterised by a rugged and highly compartmentalised landscape dominated by
mountain ranges and elevated plateaus, crossed by incised river valleys [31]. Its southern
sector is structured by the western extensions of the Central System, particularly the Serra
da Estrela, Serra do Agor, and Serra da Lousa. At the same time, the Douro River forms
the northern hydrographic limit of this study region. Between these boundaries lies a
complex terrain, geomorphologically composed primarily of granitic and schist formations
of the Iberian Massif, producing narrow valleys, steep slopes, and elevated ridgelines that
frequently exceed 1000 m above sea level [31]. This mountainous environment contrasts
with the more moderate topography of certain intramontane depressions and plateau
sectors, particularly along the middle Mondego basin and the Beira Alta region. The rugged
interior also displays a significant contrast with the coastal areas, broadly characterised by
plains and soft hills gradually increasing towards the east [32], which constituted a primary
north-south circulation axis of the whole region. Indeed, the main Roman road connecting
the towns of Olisipo and Bracara Augusta crossed through this region [33].

Major river systems constituted the principal natural corridors towards the interior
of this region and historically conditioned settlement, territorial organisation, and com-
munication. These corridors are relevant not only as routes of movement, but also as
structured visual and topographic landscapes in which prominence, intervisibility and
control of passage could shape the location of military installations [14,21]. Indeed, the
River Mondego, the longest river entirely within Portuguese territory and whose basin
drains most of the area of study, exhibits a marked east-west gradient, extending from
the Estrela Mountains in the east to the Atlantic coastline in the west. This geographical
corridor, defined by the river valley, constitutes a principal axis of mobility, facilitating
longitudinal movement along the northern fringes of the mountain ranges forming the
Central System. While it provides access to a network of mountain passes that enable
transverse crossings of the mountainous terrain, several of which serve as strategic nodes
linking major inland routes to coastal access pathways, the Mondego valley is also crossed
by the same ancient north-south main mobility axis [33] mentioned above. Additionally,
the river’s dimensions and hydrological characteristics permitted considerable fluvial navi-
gation. Following the studies of Alarcao [29], the lower Mondego area arguably constituted
a large estuary in antiquity, with significant flow also in tributaries that are now small rivers
but were navigable in the past. This allowed for maritime shipping to delve deep into
this territory, reaching the significant settlements of Conimbriga and Aeminium. From the
latter (modern-day Coimbra), the Mondego would still be navigable upstream for smaller
vessels, boosting mobility between interior and coastal areas. Indeed, riverine navigation
was one of the principal aspects noted by Strabo [34] (III, I1I, 4) for this region.

The region was also exceptionally rich in natural resources of considerable economic
and strategic value. While tin, lead, and iron occurred in several parts of the study
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area [35,36], the most relevant mineral resource for the Roman period was gold. This
metal occurred both in primary deposits on the Central System and in quaternary sec-
ondary deposits along the rivers Alva and Ceira, southern tributaries of the Mondego.
Though insufficiently studied, the visible remains of open-cast mining operations along
these rivers suggest highly intensive and extensive exploitation in antiquity [37-39].

Despite a relatively early academic interest in Roman camps and a significant archae-
ological record, Roman military archaeology has been, until recently, largely overlooked
in this region. Additionally, the recent availability of remote sensing datasets provides a
new methodological framework to explore the traditionally inconspicuous traces of Roman
military activity across the landscape. At the same time, drawing on epigraphic and other
archaeological data, namely the already mentioned ubiquitous evidence for large-scale gold
exploitation, this landscape offers a unique opportunity to explore how the infrastructure
of conquest transitioned into the durable colonial frameworks that supported provincial
governance, economic integration, and exploitation [40].

4. Materials and Methods

This study adopts a multifaceted methodological approach, combining geospatial
datasets with epigraphic, literary, and archaeological evidence, both old and new, to
reconstruct the Roman military presence in this part of Central Portugal and contextualise
it within the broader landscape and subsequent historical framework.

4.1. Historical and Literary Sources

As the Roman conquest of the Iberian Peninsula was a lengthy and uneven undertaking
spanning multiple centuries, the available literary sources documenting Roman military
intervention are provided by a wide range of authors and are thus equally uneven, often
lacking detailed geographical information or mentioning place names that have not been
definitively identified. [17]. In this study, literary sources were reviewed to establish a
broad historical framework, but their frequent ambiguity limits conclusive chronological and
geographical associations. The selection of literary sources was based on previous assessment
of the available corpus and included all texts containing explicit or potentially relevant
references to military activity in the central-western Iberian Peninsula. A comprehensive list
of the sources analysed is available in Table S1 of the Supplementary Materials.

4.2. Archaeological and Epigraphic Data

As both conquest and early colonisation undertakings are intimately connected to the
Roman military, this study primarily assesses army-related sites. Within the study area, the
Mondego basin boasts the most significant concentration of Roman military sites. Indeed,
the sites of Mata Velha de Antanhol (MVA), Valado de Santa Quitéria (VSQ), and Lomba
do Canho (LDC) have long been known. This set was recently expanded during analysis of
the available LiDAR data for this region, which revealed a significant, previously unknown
site at Outeiro de Santa Cruz (OSC). Closer to the Douro, the Roman military sites of Alto
do Golado (ADG) and Montedufe (MDF) have also been recently documented [4]. These
sites will be described in detail ahead.

This study initially entailed an extensive and meticulous analysis of all published
archaeological literature and available excavation reports for the previously known sites.
As anticipated, the level of detail available varies across sites and the extent of the investi-
gations undertaken thus far. While the site of LDC has been excavated, and the results are
documented across numerous publications that address not only the structures unearthed
but also the various materials discovered therein [41-46], MVA is known solely from earlier
references and surface and aerial surveys. Contrastingly, however, the latter has garnered
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more extensive academic attention and is frequently featured in studies on the Roman
conquest of the western Iberian Peninsula [17,47-49]. The VSQ site is known primarily
from two mid-twentieth century works [50]. Although it has undergone a small excavation
in recent years, there are no reports or published data available. This inconsistency in
the reliability of the available data and the absence of supplementary, more substantiated
evidence have even prompted more recent scholars [36] to question the identification of
some of these sites as Roman military contexts. The sites of ADG and MDF were identified
through historic and recent aerial photography. Although both sites still lack dedicated
archaeological fieldwork, their military nature is probable based on building characteristics
and topographies, with clear parallels elsewhere in the Iberian Peninsula [4].

Other categories of archaeological evidence considered in this study are numismatic
finds and inscriptions. The former have recently attracted renewed interest, culminating in
an extensive and comprehensive synthesis [51], whereas the epigraphic data were compiled
from both recent and older publications. Additionally, the ancient mining remains, which
are abundant in the Portuguese Centro region, received particular attention, especially the
traces of the open-cast water-powered exploitation of gold-bearing alluvial deposits that
extend over a considerable area of the Alva and Ceira valleys, tributaries of the Mondego.
Although these gold-mining traces have received growing scholarly attention in recent
years [37,39,52], a systematic and comprehensive archaeological survey and subsequent
study of the extensive mining landscapes are still lacking. To situate the military sites in this
area within their wider landscape context, remote-sensing-based mapping of all extraction
zones was undertaken as part of the present study.

4.3. Remote Sensing Datasets, Mapping and Ground-Truthing

The remote sensing data explored in this study was mostly obtained from the recent
LiDAR survey of the Portuguese territory commissioned by the Direcao-Geral do Territério
(DGT). Before this release, remote sensing data availability was rather limited, as access to
historical aerial imagery remains restricted. Indeed, the collections from the SPLAL (Sociedade
Portuguesa de Levantamentos Aéreos, Lda.) flight conducted between 1937 and 1957, as
well as the RAF (Royal Air Force) and the USAF (United States Air Force) aerial coverages
acquired during the 1940s and 1950s, are controlled by the Centro de Informagao Geoespacial
do Exército (CIGeoE) [53] and are not publicly accessible. Consequently, a comprehensive and
systematic analysis of these archives was not possible for the whole study area. Nevertheless,
a limited number of archival aerial images corresponding to selected areas of interest were
acquired and analysed. This analysis of archival aerial imagery was complemented by a
small dataset supplied by the DGT, comprising historical aerial photographs from various
non-systematic flights conducted over the last five decades. In this case, the data can be
partially accessed online at lower image resolution, allowing for a limited assessment that
nonetheless provides relevant information on land use and landscape changes.

Additionally, a comprehensive array of available high-resolution satellite imagery was
consulted during this research, particularly imagery from Bing Maps, ESRI Wayback, and
Google Earth. This broad analysis of imagery was further complemented with recent true-
colour and near-infrared aerial orthophotographies from DGT, namely the data from the 1995,
2004-2006, and 2018 surveys, which are available through Web Map Services (WMS) and
an online visualisation platform. As most of these sources allow for a retrogressive analysis
of aerial and satellite imagery, they have proved useful not only to complement and, where
feasible, validate the LiDAR assessment, but also to assess changes in land use and the impact
of wildfires and forestry undertakings on the various archaeological features.

The airborne LiDAR survey commissioned by DGT [54,55] was particularly relevant
in this study. The classified point cloud files used to compute digital models for the entire
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study area were downloaded from the recently established DGT Centro de Dados. The
dataset has an average point density of approximately 10 points per square meter, allowing
for the generation of Digital Terrain Models (DTMs) with a spatial resolution of 0.5 m,
which are already available. Both the raw point clouds and the derived terrain and surface
models are publicly available under a Creative Commons license.

The processing methodology employed in this study encompassed two primary ap-
proaches. Initially, the 0.5 m DTMs were downloaded and subsequently processed and resam-
pled with the software Planlauf/TERRAIN (https://planlaufterrain.com/; version 2026) to
produce a 1 m resolution LRM-enhanced DTM for the whole study area (low pass filter radius
10 pt; height difference max 0,1 m). This relatively straightforward procedure enables efficient
preliminary evaluation of LiDAR data, which can then be explored in a three-dimensional
framework. Subsequent analyses of the archaeological sites discussed below involved applying
various visualisation techniques to the 0.5 m DTMs provided by DGT. The Relief Visualisation
Toolbox (RVT) (version 2.2.1) [56] was used for this purpose, with particular emphasis on the
local relief model [57] and enhanced multi-scale topographic position (v4) (using predefined
parameters) [58,59], as these methods proved to be the most effective.

In the case of Mata Velha de Antanhol, which was severely impacted by modern
undertakings, archival aerial imagery from the SPLAL flight acquired in 1947 was also
analysed [60]. These historical aerial photographs were processed using photogrammetric
techniques in Agisoft Metashape to produce a georeferenced digital surface model (DSM)
and orthophoto, following a methodology already described elsewhere [61,62].

This study depended on visual inspection and interpretation of the data, guided by
prior knowledge of the subject and the regional archaeological record. In the case of Roman
military sites, this interpretation relied on the recognition of recurrent morphological traits,
but also on the awareness that Roman camps frequently adapted standard planning princi-
ples to local topography and operational needs [21,24]. Though visualisation techniques
can facilitate the interpretative process, it remains a subjective undertaking that largely
depends on the experience of the person interpreting the data [63].

The assessment of remote sensing datasets primarily aims to identify and analyse
Roman military sites. Despite some regional variations and the possibility of military
occupation of indigenous sites [17], the most common military sites observed across western
Hispania are the camps, so this study aimed particularly at this type of site. Roman military
camps can be classified into two principal categories: those of permanent habitation,
commonly known as forts, and those of temporary occupation. As is evident, the former
accommodated permanent garrisons and, consequently, could have been better developed
and constructed utilising more durable materials, such as stone. In contrast, temporary
camps, as the term suggests, were associated with short-term occupancy and were primarily
characterised by features such as ditches and ramparts that delineated the camp’s defensive
perimeter. These could comprise a simple ditch (fossa) and an earthen embankment (agger),
sometimes associated with a palisade or stakes, while the enclosure entrances were often
fortified with additional defensive structures, such as claviculae or tituli [12,13,24,64-66].
A key aspect of the process of identifying and interpreting Roman military camps is the
relatively uniform morphology, the so-called playing-card shape, comprising a rectangular
enclosure with rounded corners, that these sites assumed during the Late Republican period
and throughout a significant portion of the Early Empire [12,13,21,23,24]. Additionally, and
as mentioned earlier, LIDAR-derived and visually enhanced DTMs were also used to map
open-cast mining remains across the study region. In this case, the interpretative process
was based on prior knowledge and published similar contexts from elsewhere [37,62,67].

Following this desk-based assessment, all features of interest were subjected to field
verification in order to confirm the presence and character of any extant archaeological remains.
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Accordingly, all sites were visited by the authors over a five-year period, with the exception of
the excavated site of Lomba do Canho and Mata Velha de Antanhol, the latter being located
within an area of restricted access. The fieldwork undertaken at each site, together with the
resulting observations, is described below. The resulting data was then systematised and
analysed on a broader archaeological landscape using QGIS 3.40 LTR Bratislava.

5. Roman Military Sites

The archaeological evidence for the Roman military sites considered in this study varies
considerably in terms of preservation, investigation history, chronological resolution, and
interpretative confidence. The principal characteristics of the sites are discussed below, while
the full dataset, including their archaeological evidence, research history, proposed chronology,
and military interpretation, is summarised in Table S2 of the Supplementary Materials.

5.1. Mata Velha de Antanhol (Coimbra)

The archaeological site of Mata Velha de Antanhol (MVA) was first documented in 1940,
when Vergilio Correia noted its distinctive character relative to other Iron Age settlements in
the region (Figure 2). Soon after, the site was interpreted as a permanent camp, supported by
surface finds of ceramic building materials [50]. Renewed scholarly attention emerged in the
1950s following plans to expand the local airfield, prompting a detailed study published in
1958 [47], which also argued against the proposed works, to no avail.

2% Alrfield damage

Figure 2. Mata Velha de Antanhol: (A) True colour orthophoto 25 cm 2018 (DGT/IFAP/FFP); (B) 1947
SPLAL vertical photography (CIGeoE); (C) Photogrammetric reconstruction of a DSM from SPLAL
historical aerial photographs; (D) Topographical plan of the site.

https://doi.org/10.3390/heritage9100386


https://doi.org/10.3390/heritage9100386

Heritage 2026, 9, 386

9 of 32

The site lies at the northwestern end of a broad, level summit at approximately
160 m a.s.l., now largely covered by the Coimbra airfield. Its sub-rectangular enclosure,
with rounded corners, closely adapts to the terrain and was originally defined by an
earthen rampart and an associated ditch. While steep natural slopes reinforced most of
the perimeter, the more accessible southern sector featured a substantially stronger de-
fensive system comprising a double V-shaped ditch and a large trapezoidal rampart [47].
Much of this system was destroyed during airfield expansion in 1960 [68], although pho-
togrammetric analysis of historical aerial imagery has enabled the reconstruction of its
original configuration.

Despite the absence of excavations, MVA has long been interpreted as a Roman
military installation. Initially viewed as a temporary camp, it later came to be regarded as a
more permanent establishment. Although no definitive archaeological evidence confirms
its attribution, its morphology and defensive layout have frequently been associated with
early Roman incursions into central Portugal, often, albeit speculatively, linked to the
campaigns of Decimus Junius Brutus or Julius Caesar [47,68,69].

5.2. Lomba do Canho (Arganil)

The Roman military site of Lomba do Canho (LDC) occupies a strategically dominant
quartzite crest, offering a naturally defensible position and broad control over the Alva
River (Figure 3). Indeed, this topographic advantage has often been considered the rationale
behind the Late Republican occupation of this site [45]. The site at Lomba do Canho was
identified by J. C. Nunes in the middle of the last century while surveying an area where
extensive quarrying was underway. Based on this earlier assessment, LDC was initially
interpreted as an Iron Age hillfort that was then occupied by a Roman military outpost [45].
Later research, however, discarded an earlier occupation of the site and corroborated its
exclusive military nature.

Indeed, the excavations undertaken at this site revealed a roughly regularised internal
layout, characteristic of Roman military planning, with an area interpreted as a principia-
type headquarters and remains interpreted as barracks [45]. The material assemblage
unearthed is strikingly homogeneous and indicates a single mid—1st-century BC occupa-
tion [42-44,46]. The excavation also identified an area stacked with catapult stones, which
likely served as an artillery depot, like other Late Republican military contexts in Hispania
where weaponry, artillery projectiles and battlefield-related assemblages have been used
to identify military episodes archaeologically [41,45,70]. The dispersed weaponry and
concentration of projectiles have previously been interpreted as strong evidence for a rapid
abandonment, nevertheless the possible relation of this event to post-Sertorian instability
remains uncertain.

Despite substantial quarry damage, a careful analysis of the visually enhanced DTM
has revealed a set of distinct linear features, two of them forming a roughly rounded corner.
These features closely resemble not only the layout but also the construction techniques ob-
served at Roman military sites elsewhere and plausibly constitute the previously unknown
remains of LDC’s defensive system.

5.3. Valado de Santa Quitéria (Arganil)

The Roman camp of Valado, also known as Valado do Salgueiral, Valado das Chans,
or Valado de Santa Quitéria (VSQ), is located on the flat summit of an elevated ridge, now
known as Serra de Santa Quitéria (Figure 4). The site was first recorded in the 1950s by
Girao and Oleiro [50], who, following field observations, described an enclosure with a
rectangular plan and rounded corners, its layout closely adapted to the topography of the
ridge. This configuration provides the site with extensive visual oversight of the surround-
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ing territory and over zones of intensive mining activity, as previously documented by
Girao and Oleiro [50] and, more recently, by Sdnchez-Palencia and Curras [39].

77 Excavated area
4% Quarry damage
3

Figure 3. Lomba do Canho: (A) True colour orthophoto 25 cm 2018 (DGT/IFAP/FEP); (B) 1946 SPLAL
vertical photography (IgeoE); (C) LRM-enhanced LiDAR-derived DTM (DGT); (D) Topographical
plan of LDC.

Although the site has been known for several decades, archaeological investigations
have been relatively limited. This deficiency of additional, more comprehensive data led
Fabiao [48] (p. 63) to dismiss the observations and interpretations proposed in the 1950s,
asserting that field observations “did not allow for a conclusive opinion”. Nevertheless,
the analysis of recently available LIDAR data largely corroborates Girao and Oleiro’s [50]
assessment. In fact, the visually enhanced LiDAR-derived DTM revealed a distinct playing-
card-shaped enclosure with a rectangular layout and rounded corners. This morphology
corresponds to one of the most standardised typologies of Roman military architecture and
finds clear parallels at numerous other Roman military sites in the northwestern Iberian
Peninsula and beyond [8,11,12,21,24,25]. While this well-established typology offers a rela-
tive chronological framework, the results of recently conducted, unpublished excavations
have seemingly dated this Roman camp to the early imperial period [38]. Field observations
conducted at the site in July 2025 confirmed the presence of the rampart identified in the
LiDAR-derived terrain models. However, no additional archaeological information could
be obtained, as ground visibility across the plateau was severely restricted by the dense
forest cover.
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Figure 4. Valado de Santa Quitéria: (A) True colour orthophoto 25 cm 2018 (DGT/IFAP/FFP);
(B) LRM-enhanced LiDAR-derived DTM (DGT); (C) eAMSTP-enhanced visualisation of the LiDAR-
derived DTM; (D) Topographical plan of the Roman camp of VSQ.

5.4. Outeiro de Santa Cruz (Tdbua)

Unlike the previous sites that have been known for some time, the archaeological site
of OSC was recently detected through analysis of LIDAR data made available by DGT for
the entire territory of Portugal (Figure 5). In this framework, traces of a possible, previously
unknown Roman military site were identified on an elevated ground known locally as
Outeiro de Santa Cruz [71] (pp. 65-66). The site was subsequently visited by the authors
in July 2025 in order to assess the nature and preservation of the archaeological features
previously identified. Using the built-in GPS receiver of a commercially available tablet in
conjunction with the QField application, the fieldwork comprised a systematic pedestrian
survey of the area and the graphical recording of all visually discernible features, especially
the traces of the ramparts that characterised the site.

This site encompasses three enclosures, which, despite partial impacts from modern
forestry activities, are characterised by a regular, predominantly playing-card morphology.
These enclosures consist of a series of earthen ramparts that vary in both dimensions and
preservation status. Indeed, two of the enclosures (OSC-2) appear to be superimposed
on the third (OSC-1), which is only partly visible to the north. Retrogressively analysing
the aerial imagery available for this region, it was noted that the southern sector was
recently affected by forestry activities that destroyed the topographic features of the first
two enclosures.
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Figure 5. The Roman camps at Outeiro de Santa Cruz: (A) True colour orthophoto 25 cm 2018
(DGT/IFAP/FFP); (B) LRM-enhanced LiDAR-derived DTM (DGT); (C) General topographical plan
of all the features observed at OSC; (D) Topographical plan of the main three enclosures and related
multi-phase interpretation of the site.

Nevertheless, the analysis of the extant features still permits an understanding of
the morphology and approximate dimensions of two of the enclosures, which exhibit a
broadly concentric configuration. Enclosure 1 (E-1) has a minimum area of 2.63 hectares,
whereas Enclosure 2 (E-2) has an area of 9.33 hectares. These two innermost enclosures
appear to be better preserved, and their associated ramparts remain clearly visible on
the ground. Regarding Enclosure 3 (E-3), it is intersected by Enclosure 2, rendering it
impossible to determine its full extent. However, considering the length of the rampart on
the only side that remains entirely preserved—extending northward and corresponding to
one of the shorter sides of the rectangle—it may be hypothesised that this enclosure was
even larger than Enclosure 2. Enclosures 1 and 2 are likely contemporaneous and share
morphological characteristics with the late Republican fort at Mt. Grociana Piccola (Trieste,
Italy) [72-74], although distinct occupation phases are not entirely discarded. Given that
these two enclosures clearly cut through enclosure 3, the latter likely attests to an earlier,
arguably temporary phase of occupation, while Enclosures 1 and 2 could correspond to
the subsequent establishment of a more permanent or semi-permanent military site at
the same location. Beyond the aforementioned parallel with Mt. Grociana Piccola, the
features observed at OSC clearly fall within the highly standardised morphological types
of Roman military architecture, thereby supporting a relatively secure interpretation as a
military camp or, eventually, a fort, given the possibility of more permanent occupation.
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The presence of multiple concentric ramparts, together with the apparent cutting and super-
imposition of some upon others, suggests that the site may represent not a single temporary
camp, but rather several phases of military occupation. Such complexity is consistent with
the growing evidence that Roman military sites often resulted from repeated occupations
and local adaptations of camp design, rather than from the mechanical application of a
single formal model [11,21,64].

The remnants of a potential fourth enclosure were also identified just south of the
three previously described. Although poorly preserved, the features observed on the
LiDAR-derived DTM display a roughly playing-card-shaped morphology, which may
indicate the presence of another Roman camp. The comparatively inconspicuous nature of
the detected remains, and the extensive forest cover across the area significantly limited
surface visibility. Consequently, first ground observations at the site did not yield further
evidence to substantiate this preliminary interpretation.

5.5. Alto do Golado (Sdo Pedro do Sul)

The Roman military site of the Alto do Golado (ADG) was likewise identified only
recently through the application of remote sensing techniques. First recognised in 2020, the
site was initially visited by one of the authors in October 2021. This field inspection con-
firmed the extent and nature of the archaeological features previously identified in satellite
imagery. Further visits were subsequently undertaken by both authors in 2022, comprising
pedestrian surveys and a systematic aerial photogrammetric survey, a detailed account of
which has already been published elsewhere [4] (Figure 6). Previously interpreted as an
enclosure associated with cattle management, ADG displays a broadly playing-card-shaped
morphology that closely corresponds to well-established typological characteristics of Ro-
man military architecture documented throughout the north-western Iberian Peninsula
and other regions of the Roman world [13,24]. Unlike most Roman military sites in the
region, where earthen ramparts constitute the predominant defensive feature, the perimeter
at ADG is defined by a dry-stone wall constructed from locally available materials. The
remains of this wall are clearly discernible in aerial imagery, enclosing a sub-rectangular
area with characteristically rounded corners.

Furthermore, evidence of four entrances has been identified within the enclosure,
each with characteristic inward-curving wall extensions forming claviculae, a defensive
feature commonly associated with Roman military camps and widely used as a diagnostic
element in the identification of campaign sites [13,24,64,66]. Attached perpendicularly to
the south-western side of the main enclosure is a smaller, similarly constructed enclosure,
interpreted as an annexe [4]. Although annexes are relatively uncommon in the Iberian
Peninsula, they are a recurring feature of military sites elsewhere in the Roman world [12].
This site has striking similarities to the camps of O Penedo dos Lobos [75] and Alto da
Pedrada [8] (pp. 25-27).

Although the fieldwork did not yield any artefacts, the morphological and structural
characteristics observed at the site fulfil the criteria established by Morillo Cerdéan [24]
for the identification of Roman military camps in Hispania, thereby providing strong
support for the interpretation of ADG as a Roman military installation [4]. Moreover, the
dimensions and enclosed area of ADG are broadly comparable to those of other temporary
or semi-permanent military installations dating to the Late Republican and Early Imperial
periods documented across the north-western Iberian Peninsula [11,76,77].
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Figure 6. Roman camp of Alto do Golado: (A) True colour orthophoto 25 cm 2018 (DGT/IFAP/FFP);
(B) 1945 SPLAL vertical photography (CIGeoE); (C) LRM-enhanced LiDAR-derived DTM (DGT);
(D) Topographical plan of ADG.

5.6. Montedufe (Lamego)

Another site that has recently undergone reinterpretation is Montedufe (MDF), which
had previously been classified as a typical Iron Age hillfort [4] (Figure 7). Although a
substantial sub-oval earthen rampart at the site was already known, analysis of historical
aerial photographs revealed a second, previously unrecognised outer enclosure. This
enclosure exhibits a sub-elliptical plan defined by a series of characteristically distinct
quasi-linear segments. Both the configuration of these enclosures and their construction
techniques initially appeared atypical when compared with other Iron Age sites in the
region. Furthermore, detailed examination of the available aerial imagery revealed an
entrance to the outer enclosure formed by a parallel divergence of the ramparts, creating a
corridor that restricted direct access to the interior. Fieldwork at this site was undertaken
in 2022-23 and entailed not only pedestrian surveys and ground observations but also
UAV (unmanned aerial vehicle) photogrammetric and localised airborne-LiDAR surveys
that confirmed the previously observed features [4]. This defensive arrangement has fre-
quently been associated with Roman military architecture, and comparable examples have
been documented at several Roman military sites linked to the Cantabrian and Asturian
Wars [75,78-80]. These observations have consequently led to the suggestion of a possible
Late Republican or Early Imperial occupation at MDF [4]. While the fieldwork undertaken
at the site yielded no archaeological materials capable of providing secure chronological
evidence, the absence of surface finds may nevertheless be considered inconsistent with
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the interpretation of MDF as a conventional Iron Age hillfort, thereby indirectly lending
further support to the proposed military interpretation of the site.

Figure 7. Montedufe: (A) True colour orthophoto 25 cm 2018 (DGT/IFAP/FFP); (B) 1945 SPLAL
vertical photography (Alexandre Canha/CIGeoE); (C) LRM-enhanced LiDAR-derived DTM (DGT);
(D) Topographical plan of the site.

5.7. Other Sites

Archaeological research conducted elsewhere has revealed an increasingly complex
and nuanced picture of the Roman military presence within specific territories. Indeed,
the deployment of Roman troops was not confined to forts and camps but frequently
extended to smaller outposts and garrisons established within existing settlements, thereby
creating a largely inconspicuous military presence in the archaeological record, as noted
by Fabiao [17]. Consequently, two additional archaeological sites have been considered in
the present study, despite not exhibiting features that are straightforwardly recognised as
Roman military.

The first is situated on a prominent elevation overlooking the modern settlement of
Alcabideque (Condeixa-a-Nova) and a narrow natural corridor that facilitates passage
through otherwise challenging hilly terrain (Figure 8). This site is located immediately to
the northeast of the Roman town of Conimbriga and was identified through analysis of
aerial imagery and subsequently confirmed using a LIDAR-derived DTM, revealing a sub-
rectangular enclosure adapted to the local topography and delimited by an earthen rampart.
This feature is particularly pronounced along the southern flank, where access conditions
are comparatively less constrained. Within this region, the construction of enclosed sites
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and the use of earthen ramparts as defensive features are well attested in Iron Age fortified
settlements [81]. Notwithstanding this broader pattern, the enclosure’s markedly regular
plan, exhibiting a loose morphological affinity with MVA, sets it apart from known sites
of this period. This assessment then posited that this site might plausibly correspond to
a small Roman military installation. Fieldwork undertaken at this site in November 2025
corroborated the existence and general configuration of this defensive structure. However,
the thick, low-lying vegetation canopy that covers the entire hill significantly limited a
systematic survey of the site and surface archaeological materials have not been observed.

Figure 8. The enclosure observed at Alcabideque: (A) True colour orthophoto 25 cm 2018
(DGT/IFAP/FEP); (B) LRM-enhanced LiDAR-derived DTM (DGT); (C) e4MSTP-enhanced visu-
alisation of the LIDAR-derived DTM; (D) Topographical plan of the remains observed.

Another site that garnered attention in this study is Monte de Figueir6 (Ansiao), one
of the most important settlements in this region throughout the 1st millennium BCE [82]
(Figure 9). Occupying the entire flattened plateau of an prominent elevation, with signif-
icant visual dominance over large areas of the surrounding territory [83], this extensive,
multi-period site controls the crucial passageways connecting the Tagus and Mondego
basins. During the analysis of aerial imagery datasets for this region, a palimpsest of
overlying microtopographies was observed at Monte de Figueir6. This approach also
revealed the remains of a large rampart enclosing the southern, more exposed flank of the
site. The ensuing fieldwork corroborated this earlier assessment and denoted a distinct
constructive typology that differs from other hilltop enclosures in this region. Moreover,
as the entire site displays a roughly regular trapezoidal layout [84], the morphology of
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Monte de Figueird resembles that of the MVA enclosure, suggesting a putative relationship
between these sites. Although the site has never been subject to any thorough archaeologi-
cal investigation [84], a substantial volume of material has been collected, mostly during
agricultural activities [83]. Among these materials, a set of 15 Roman coins dated between
the 2nd and 1st centuries BC [83] attests not only to the occupation of Monte de Figueir6
but also to its relationship with the Roman sphere of influence in this period. Additionally,
the site was visited on several occasions by one of the authors over the past five years.
Although the pedestrian surveys were necessarily limited in spatial extent and ground
visibility was hindered by dense, low vegetation, a diagnostic fragment of an imitation
Dressel 1 amphora produced in the Guadalquivir Valley was recovered. This find provides

limited but potentially significant chronological evidence, suggesting activity at the site
around the mid-first century BC [85-87] L

Figure 9. The multi-period archaeological site of Monte de Figueiré: (A) True colour orthophoto
25 cm 2018 (DGT/IFAP/FFP); (B) 1947 SPLAL vertical photography (CIGeoE); (C) LRM-enhanced
LiDAR-derived DTM (DGT); (D) Topographical plan of the remains observed.

Lastly, the large octagonal enclosure of Cava do Viriato, situated on the outskirts of
modern-day Viseu, has long been considered a Roman military base [17,88]; nevertheless,
more recent studies have pushed its dating and putative occupational context to the early
medieval period [88-90]. While the construction of its substantial earthworks would
undoubtedly have required a considerable investment of labour, the enclosure’s overall
morphology does not conform to the constructional typologies typically associated with
Roman military architecture. The existing references to an earlier Roman military precinct
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purportedly located within the larger octagonal enclosure [89] could not be substantiated
in the present analysis, and, therefore, this site was not considered for this study.

6. From Conquest to Colonisation
6.1. Conquest

As detailed earlier, the Roman conquest of the present-day Portuguese Central region
did not constitute a single, extensive military undertaking but unfolded as a series of often
swift yet chronologically dispersed campaigns spanning over a century. As such, in this
study, the conquest period extends from the first military incursion into the region to the
reorganisation of the administrative framework and the establishment of the province
of Lusitania by Augustus. The literary sources on the Roman conquest of this region
are both chronologically uneven and geographically imprecise, a circumstance that has
long complicated the reconstruction of military operations in the study area [17,18]. The
dominant tendency in earlier scholarship to treat these sources as a sufficient basis for
reconstructing conquest-phase military geography, a practice Morillo Cerddn and Martin
Hernandez [18] aptly characterised as “philological archaeology”, has progressively given
way to an approach that foregrounds material evidence and uses the written record as a
contextual frame rather than a cartographic guide. Nevertheless, literary accounts continue
to establish a broad chronological sequence within which the archaeological evidence
presented above may be situated and interpreted.

The earliest attested Roman incursions into the territories broadly corresponding to
modern central Portugal date to the early second century BCE, as recorded by Livy [91]
(35.1.5-12; 37.46.7; 37.57.5), in the context of the military campaigns that progressively
extended Roman control westwards across the peninsula. These operations were char-
acterised by rapid seasonal advances and punitive engagements that did not materialise
in extensive control over the territory. Though the Lusitanian Wars (155-139 BCE) have
often been assumed to be the first sustained period of Roman military engagement in
this territory, Appian [19] (Iberica 56-61, 70-75) instead describes protracted guerrilla-style
resistance and a series of engagements ranging across considerable distances, with little
geographical precision that can be meaningfully transposed onto the landscape of the
Centro region. The frequently cited Lusitanian resistance in the Herminian Mountains,
generally associated with the Serra da Estrela, is based on sparse literary references and a
limited number of indigenous epigraphic monuments that attest to the social and territorial
identity of local communities [17,92]. Archaeological research, however, has not yet yielded
any conclusive evidence for this putative landscape of conflict around Serra da Estrela at
its immediate approaches during this earlier period.

The subsequent campaigns of Decimus Junius Brutus (138-136 BCE) extended Roman
military operations deep into the Atlantic west and northwest of the peninsula, taking
Roman forces across the Douro and into territories previously beyond the effective reach
of Roman armies [92,93]. This Roman intervention appears to have prioritised control of
Atlantic logistical corridors, and, if it is accepted that the main Lusitanian territory was
situated in the inland areas of the Centro region, then perhaps this campaign also aimed
at seizing rear support lines in the aftermath of the Lusitanian wars [94,95]. The route of
Brutus’s northward advance strongly implies the use of the Mondego corridor as a primary
axis of movement, both as a supply line from the coast and as a transitional zone between
the territories of the lower Tagus and the Douro basin [5-7,92,96]. The coastal and estuarine
geography of this sector, in particular the navigability of the lower Mondego, reaching as
far inland as the town of Aeminium [29], and the relative accessibility of its lateral valleys,
provided critical shelter for Atlantic shipping and a conduit for military supply [6,96] and
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would have rendered the area logistically attractive for a force operating at the extremity of
its supply chain and dependent on maritime communication with the south.

The archaeological evidence about this initial conquest phase, although fragmented, is
substantially more informative than can be deduced from conventional evaluations of the
region. While the site of MVA has long been associated with Brutus” campaign [47,68,69],
the lack of detailed archaeological evidence hinders further considerations. Nevertheless,
the inherently distinctive features of this site, its size and the location overlooking the
Mondego valley, where Brutus’ forces would arguably have crossed, is compatible with,
but cannot currently be securely attributed to a specific military campaign. A similar,
albeit more tentative, assessment applies to the putative military enclosure identified
at Alcabideque, whose morphological affinity with MVA was noted during this study
and which commands a natural passage through the hilly terrain immediately north-east
of Conimbriga. The most direct indication of Roman military activities in this period,
however, is the assemblage recovered from the site of Arruelas (Maiorca, Figueira da Foz),
which has been interpreted as the cargo of a shipwreck dated to the mid-second century
BCE [69]. This assemblage is predominantly composed of Dressel 1A amphorae and Black
Gloss A ware of Tyrrhenian origin. Its recovery on the Atlantic coast of the Centro region
unambiguously suggests the existence of a maritime resupply infrastructure supporting
Roman forces operating within this sector of the peninsula during an early stage of the
conquest, exemplifying the early logistical reach that interconnected the Atlantic facade
with the broader Mediterranean military economy [69,85]. Contexts with similar materials
identified in the nearby hilltop settlement of Santa Olaia suggest this site might have
functioned as a rear hub in the supply chain [96]. The presence of Tyrrhenian amphorae
in the Arruelas and Santa Olaia assemblages aligns with the well-documented pattern
of Roman military supply originating from central Italian production centres during the
Middle and Late Republican periods [97]. In addition, this shipwreck attests to an early
use of Atlantic maritime supply routes that would then arguably also be active during
the Augustan period [98]. This long-term pattern of Atlantic supply is only now being
recognised through systematic analysis of coastal find assemblages [6,7,69,96].

The impact of this first Roman military campaign on other sites across the study region
remains to be determined, as archaeological evidence is still significantly limited. Though
sometimes considered a literary topos, Appian [19] (Iberica, 73) details the military action
against Talabriga, a settlement of problematic location that has often been associated with
the lower Vouga area, particularly with the Cabeco do Vouga settlement [99,100], which
lies within the study area and thus offers a particular glimpse into the initial conqueror-
conquered relationship. Indeed, after being first conquered, Talabriga seemingly frequently
rebelled against the Romans. According to Appian [19] (Iberica, 73), Brutus rounded up
all the population outside the town, gave a reprehensive speech and then, after taking all
valuables, mercifully let the population take back their houses. If accepted, this account
attests to the asymmetrical power relations between the Romans and the indigenous
communities. Nevertheless, despite this initial coercive takeover, Roman control north of
the Tagus seems to have been quite loose in the following decades, as the archaeological
record shows no significant changes during this period.

Roman interest in the region was seemingly renewed with the outbreak of the Sertorian
conflict (82-72 BCE). Recent archaeological work elsewhere in Hispania has shown that the
Sertorian War left a more substantial material footprint than the literary sources alone sug-
gest, particularly through the identification of temporary camps, military equipment and
surface assemblages [51,101,102]. Although this conflict raged more intensely in the eastern
and central parts of the peninsula, military actions extended to the western fringes of His-
pania, leaving material traces in the archaeological record. Indeed, Perpenna’s campaign,
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documented by Plutarch [103] (Sertorius) and Sallust [104] (Hist. 11.59), reached as far north
as Cale, implying military operations throughout the study region. This conflict arguably
had a more profound impact on the area than literary sources suggest. Indeed, analysing the
coin-hoard distribution in this region, Ruivo [101] and, more recently, Blazquez Cerrato [51],
suggest a dense and regionally coherent pattern of monetary concealment attributable to
the Sertorian and post-Sertorian decades.

The campaigns conducted by Julius Caesar during his tenure as praetor of Hispania
Ulterior (c. 61-60 BCE) constitute the most geographically explicit literary accounts of
this region. Cassius Dio [20] (37.52-53) provides a narrative that explicitly mentions
the Herminian Mountains, the Douro, and the ocean, thereby permitting a plausible
reconstruction of a campaign that traversed the Mondego basin, advanced northwards
to the Douro and ultimately reached the Atlantic coast. If Cassius Dio [20]’s account
is accepted, this campaign was particularly devastating for this region. According to
his narrative (37.52), Caesar provoked a casus belli through deception and subsequently
defeated the local population. These actions allegedly prompted neighbouring communities
to flee en masse across the Douro, resulting not only in casualties sustained during military
engagements but also in the large-scale displacement of local inhabitants. Ultimately, these
populations sought refuge on an offshore Island. This episode is especially significant
because Cassius Dio [20] (37.53) then notes that Caesar had to call for ships from Gades
(modern Cadiz), suggesting limited integration of Atlantic supply chains. Nevertheless,
the seaborn framework soon gained prominence, and the naval support required to subdue
these refugees evolved into a broader expedition that reached the far northwestern corner
of the Iberian Peninsula. A further literary reference to Roman military activity in the
region is provided by Caesar himself [93] (De Bello Alexandrino, 48). Approximately ten
years after Caesar’s campaigns, Quintus Cassius Longinus, then commander of Hispania
Ulterior, attacked the oppidum of Medobrega and the Herminian Mountains in Lusitania.

The trajectories implied by these sources would, if accepted, place these Roman
contingents through or in immediate proximity to the coeval site of LDC. While this site
has often been associated with mining undertakings in the area [45], it is possible that the
short-lived occupation of this installation was instead connected to operations during the
61-60 BCE campaign or to the continued instability that followed. Indeed, although there
is a lack of archaeological investigation to establish a working chronology for the extensive
mining remains, the exploitation of alluvial deposits has frequently been dated to the early
imperial period [37,39], and thus these are later than the occupation at LDC.

The most compelling archaeological evidence for military occupation attributable to
the conquest phase within the study area is provided by the site of LDC. Its assemblage,
combining Late Republican ceramics, weaponry, artillery projectiles and evidence for
rapid abandonment, fits a wider pattern of Republican military contexts in Hispania,
where camps and conflict-related assemblages have increasingly been identified through a
combination of excavation, surface survey and artefact analysis [42,44,70,102]. The material
assemblage recovered during excavations is strikingly homogeneous and points to a single,
short-lived occupation datable to the mid-first century BCE based on its ceramic profile,
which includes Black Gloss B wares, Late Republican common pottery, and amphorae of
Tyrrhenian and Baetican origin [42—44,97]. The excavation also identified a concentration of
artillery projectiles recovered from a deposit interpreted as a possible depot, alongside lead
sling projectiles and dispersed weaponry across the site’s interior [41,45]. This depositional
pattern strongly suggests a rapid, unplanned abandonment [45], perhaps even associated
with a direct conflict at the site.

Coin hoards furnish a complementary and largely underutilised category of evidence
for the conquest phase. Indeed, a recent study on the distribution of Late Republican
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coin hoards [51] across the zone between the Douro and Tagus rivers argues that the
pattern of resource concealment can be associated with the generalised insecurity that
characterised the region during the first century BCE. Though, as Ruivo [101] noted,
this evidence cannot be straightforwardly attributed to any single conflict or episode,
the overall distribution pattern corroborates the impression of sustained instability and
most intense military activity suggested by the textual sources. The site of Monte de
Figueiré merits particular attention in this context. Although still lacking any dedicated
archaeological research, this large multi-period hilltop settlement, strategically positioned
to control the principal communication corridor between the Tagus and Mondego basins
and recognised as one of the most important settlements in this region throughout the
first millennium BCE [82], could have played a pivotal role in the earlier Roman military
actions in this region. Indeed, several Roman coins dated between the second and first
centuries BCE were identified at the site, as well as a fragment of an imitation Dressel 1
amphora of Guadalquivir origin tentatively dated to the mid-first century BCE [83,85,87].
Though still relatively scarce, this material record indicates well-established contact with
Roman material culture and, subsequently, with the increasingly forceful sphere of Roman
commercial and political influence, a pattern well documented in the lower Tagus during
the same broad phase of Roman expansion [6,7]. The remains of a broadly regular enclosure
at Monte de Figueir6 raise the possibility of a Roman military garrison at this important site,
as has been documented at comparable sites elsewhere in western Hispania (what [17] has
dubbed the “invisible Roman army”). However, this hypothesis also requires additional
archaeological investigation.

The multi-phase military complex at OSC, recently detected through analysis of the
national LiDAR dataset [71] (pp. 65-66), introduces a further dimension of interpretative
complexity and offers the most promising prospect for advancing understanding of the
spatial and temporal structure of military activity in the study area. The location of this site
on a prominent ridge controlling the Alva valley follows a common locational rationale
observed across Roman military installations in the northwestern peninsula [11,14]. While
the largest and least well-preserved enclosure 3, represents an earlier, possibly temporary
camp associated with campaign activity and might be related to the military activities of
the 1st century BCE, the other two superimposed enclosures, which share formal charac-
teristics with the Late Republican fort of Mt. Grociana Piccola [72-74], may correspond
to a subsequent, more structured and semi-permanent occupation, arguably, in this case,
already related in the initial phases of mining exploitation in the area, given the proximity
and visual control of several, large mining areas in the Alva valley. Though a dedicated
archaeological investigation is still lacking, the inferred longer diachronic and repeated
occupation of this Roman camp suggests this site might have played a crucial role not
only during the main conquest phase but also in the subsequent transition toward the
consolidation of imperial control over this territory.

These sites and broader archaeological evidence challenge the notion of a “silent”
conquest, suggesting instead that the Roman army maintained a persistent and adaptable
network of control across the Beira region [11,14]. Taken together, the literary, numismatic,
and archaeological evidence reviewed in this section suggests that the process of conquest
in the study area was not a swift or uncontested undertaking, but rather a prolonged
and materially consequential series of military engagements and installations extending
from at least the mid-second to the mid-first century BCE. The spatial distribution of the
sites documented here, from the coast at Maiorca through the middle Mondego valley to
the upland corridor at OSC, suggests a potentially coherent military geography reflecting
the successive operational priorities of Republican campaigns in the west, whose full
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character is only now beginning to emerge through systematic landscape analysis and
remote sensing [4,11,27,105].

6.2. Imperial Consolidation

The Augustan period marked a structural transformation in the nature of Roman
authority across the Iberian Peninsula, bringing the century-long process of active conquest
to a formal close following the conclusion of the Cantabrian and Asturian Wars (29-19
BCE) [11,16,22,106]. Following the definitive pacification of the northwestern Iberian Penin-
sula, the military’s role shifted from active combat to territorial management, infrastructure
development, and the logistical underpinning of provincial administration. This role was
especially significant in areas where strategic resources, roads and extractive landscapes
required technical supervision, security and administrative control [11,107,108]. In western
Hispania, this transition entailed a thoroughgoing reorganisation of the administrative,
military, and spatial frameworks that had hitherto structured Roman engagement with
the region. The creation of the province of Lusitania, with its capital at Augusta Emerita,
established the institutional basis for a new order of territorial governance, one founded
not on the mobile infrastructure of campaign warfare but on permanent administrative
centres, legal frameworks and economic structures [3,109].

This phase entailed a process that moved beyond mere military subjugation toward the
direct management and gradual pacification of local communities [3,11]. Nevertheless, the
Augustan organisation of Lusitania was not imposed upon a homogeneous and cohesive
landscape. The indigenous communities of the study area entered the imperial period
with varying degrees of prior exposure to Roman economic and political influence, as
evidenced, for instance, by the distribution of coin hoards between the Douro and the
Tagus [51]. In fact, the transition from conquest to imperial consolidation should therefore
be understood not as a moment of abrupt rupture but as an overlapping, adaptable and
geographically uneven process in which military infrastructure and regional administration
were intertwined across the first century BCE and into the early Imperial period [11,105].
Indeed, a border-delimiting inscription (broadly known as terminus augustalis) found at
Guardao (c. Tondela) and dated to 4 AD mentions the intervention of the provincial
governor at the time, Quintus Articuleius Regulus, to settle a border dispute between local
communities [88]. Although limited in detail and scope, this epigraphic reference provides
crucial latent and inconspicuous evidence of localised conflict not only against the external,
imposing polity but also among local communities, which the Romans seemingly mediated.
The establishment of these border-delimiting inscriptions constitutes a significant material
trace of the territorial organisation promoted by the Romans in this earlier imperial period.
The identification of three of these termini around Armamar-Goujuim, near the Douro
river [110,111], can also suggest the reiterated need to stress a contested frontier. The
extent to which the territories demarcated by these termini corresponded to the actual
earlier boundaries between populi or were a somewhat artificial imposition by the Roman
administration remains largely unknown. Similarly, the existing data does not provide any
hint on whether this sort of conflict was prevalent in earlier periods or how it might have
unfolded during the conquest phase.

Road construction constitutes a major strand of Augustan and early Imperial con-
solidation in the study region. The principal north-south artery connecting Olisipo and
Bracara Augusta, which traversed the entire study region along its coastal and sub-coastal
fringes, represents one of the most structurally significant infrastructural investments in
western Hispania. The epigraphic evidence assumes a pivotal role in this case, as mile-
stones suggest the construction of this road began in the Augustan period, with the section
between Aeminium and Cale arguably constituting the first phase of the undertaking [33].
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A further itinerary crossed the interior of the region along a broadly diagonal axis, articu-
lating the Beira highlands with the major administrative centres of Augusta Emerita and
Bracara Augusta. As Mantas [14] has argued, this route, which ran by way of the Serra da
Estrela, functioned simultaneously as a corridor of military communication, an economic
artery and a vehicle for the projection of Roman authority into the interior, facilitating the
transition from a fragmented landscape of indigenous settlements towards an integrated
provincial economy. While archaeological evidence suggests that the Roman army might
have played a crucial role in the technical layout of these roads, which were often related to
earlier military supply lines [11,19], the construction and maintenance of road networks
and ancillary infrastructure also presupposed the active, probably coercive participation of
local communities, as attested by the dedicatory inscriptions of the Alcantara bridge, which
record the contributions of several local communities to the construction costs [14,112].

The exploitation of mineral resources, particularly alluvial and primary gold de-
posits, represents arguably the most economically significant aspect of Roman imperial
activity within the study area. Roman mining was not only an economic activity, but
also an administrative and technical system that often required large-scale organisation,
water management, labour mobilisation and, in many contexts, direct or indirect state
control [37,39,108,113-116]. The Alva and the Ceira rivers, southern tributaries of the Mon-
dego that drain the gold-bearing formations of the Central System, retain visible remains
of extensive open-cast excavations, an industrial enterprise of substantial scale whose
chronological development and organisational structure remain largely undefined [39].
The gold-mining contexts assume a pivotal role for this study, as gold and other precious
metals were frequently subject to strong fiscal, administrative and legal control by the
Roman state, although the organisation of mining could vary according to period, region
and type of resource [108,113-115,117,118].

This raises the possibility that some of these gold-bearing landscapes may have oper-
ated as publicly controlled or fiscally supervised mining zones, even if direct evidence for
metalla publica remains absent. This issue is particularly relevant because, despite extensive
discussion of the territorial and social organisation of this area in terms of populi, civitates,
municipia, civic capitals and secondary settlements [40,109,112,119,120], the possible exis-
tence of publicly controlled mining districts, or analogous fiscal-administrative frameworks,
has not been systematically addressed. Yet, given the scale of gold exploitation in the Alva
and Ceira valleys and the broader evidence for state involvement in precious-metal extrac-
tion in Lusitania and Western Hispania, mining landscapes should also be considered as
potential structuring elements of Roman territorial organisation [37,108,113,114,118].

Therefore, it is reasonable to posit that the exploitation of similar resources and contexts
within the study region primarily occurred within the framework of imperial consolidation
rather than during the initial conquest. This process necessitated the establishment of
a stable administrative apparatus capable of mobilising labour, overseeing extraction
activities, and channelling the resulting wealth into both provincial and metropolitan
economies, in line with recent interpretations of western gold mining as a sphere of state-
managed exploitation involving the imperial administration, the fiscus and military-civil
agents [118]. The multi-faceted nature of the Roman military deployment during the early
Empire, where troops were stationed to optimise the extraction of strategic resources,
underscores the transition from the violent, asymmetrical interactions characteristic of
the mid-first century BCE to the more structured resource management associated with
the Augustan period [11,76]. The relationship between Roman military sites and mining
activity in the study area remains poorly understood, as most of the relevant contexts
have yet to be excavated, limiting interpretation and preventing more robust conclusions
(Figure 10). The presumed camp at Mina da Presa [37], arguably a misinterpreted hydraulic
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feature, was not considered here. Nevertheless, contexts from other northwestern Iberian
settings, such as Valdemeda and La Chanica d’Arriba, strongly support the possibility of
more direct organisational links between military infrastructure and extractive activity. In
both cases, the Roman temporary camps were not merely located close to mining districts
but were themselves affected by the advance of Roman mining works, suggesting a close
spatial and chronological relationship between military deployment and the organisation
of gold exploitation [77,121,122]. Similarly located Roman military sites, arguably deployed
to oversee specific resource zones, have been documented in other northwestern mining
landscapes, most notably at A Granda das Xarras and A Recacha [76,77,123-125].

B Roman camps
I Opencast mining
(& Main Roman towns

High
Low

Figure 10. Roman military sites and opencast gold mining works in the middle Mondego valley
(figure by authors).

Although the Roman camp at Lomba do Canho has often been associated with nearby
extractive landscapes, its early, apparently single-phase occupation suggests that any rela-
tionship with the surrounding mining remains should be interpreted cautiously, perhaps
as part of a broader process of military reconnaissance and territorial control rather than
direct operational involvement in mining [45,46,76]. Recent excavations at VSQ, by contrast,
appear to date that site to the early imperial period [38], supporting its role as a plausible
component of the military landscape during the consolidation phase. VSQ'’s position on
a commanding plateau overlooking extensive alluvial gold-extraction zones has long en-
couraged its interpretation as a military-mining nexus, an argument advanced since the
site was first published [50]. Rather than implying an automatically direct operational role
in extraction, however, this setting is better understood within a broader northwestern
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Iberian pattern in which military installations contributed to the supervision, security and
logistical structuring of imperial mining landscapes [39,76,77,108]. Given OSC’s compara-
ble proximity to extensive extraction areas, an association between the Roman camp and
nearby mining operations may be regarded as plausible, although it remains unproven
in the absence of direct dating evidence. In this context, the more permanent character
suggested by the remains at OSC-2 supports the interpretation of the site as a major military
node within the regional landscape, potentially also involved in the supervision, security,
or logistical organisation of mining-related activity rather than in extraction itself.

Epigraphic evidence also provides key data to discern the military units operating
in this region, namely the Legio X Gemina and IV Macedonica. The first is attested by an
inscription from a serving member of the army, dated to the time of Claudius (r. AD 41-54),
found at Castelo de Gaia, which mentions L. Lavius Tuscus of the Legio X Gemina. Contex-
tualising this inscription within the wider framework, Alarcao [126] has already argued
for a detachment of this legion operating in the lower Douro area in the early imperial
period. The presence of the Legio IV Macedonica is inferred from stamped ceramic build-
ing materials identified at Pinhel, suggesting a possible detachment of this legion in the
area [88]. Both legions were active not only in the northwestern Iberian Peninsula dur-
ing the Cantabrian Wars but were also, crucially, part of the exercitus hispanicus, which
remained until the mid-1st century AD and certainly played an active role in establishing
imperial control [15,127,128]. While the aforementioned references attest to the presence
of two Legions in the region, military operations in the early imperial period would have
been undertaken using smaller contingents, as can be evidenced by another inscription,
allegedly discovered at Sao Pedro do Sul, which was commissioned by a certain Tiberius
Claudius Modestinus and partly mentions an unspecified cohort [129] (pp. 200-202). The
archaeological record lends further support to the operation of smaller contingents, as
most of the documented military camps are of comparatively modest dimensions, a feature
observed in analogous contexts in northwestern Iberia and that has been interpreted as an
adaptation to the prevalent upland landscape of this geographical area [8,75]. This circum-
stance would indicate a continued military dimension to Roman activity in this territory
well after the formal close of the conquest period, consistent with the pattern of dispersed
garrison deployment characteristic of the imperial consolidation phase as theorised by
Morillo Cerdan [16] and recently expanded by Costa-Garcia [22]. Considering the relatively
modest dimensions, the camps of ADG, MDEF, VSQ and OSC-2 could certainly be related
to the operation of such small military contingents. Although the available data do not
permit a conclusive correlation, ADG and MDF may plausibly be related to rearguard
activity in the context of the Cantabrian Wars [4]. Nevertheless, it remains equally possible
that all four sites, despite the different morphological and constructive characteristics,
could have functioned in the post-conquest period, garrisoned by detachments of the
exercitus hispanicus, perhaps engaged in the establishment of the new colonial landscape,
not only through the imposition of taxation and of a new administrative framework, but
also through construction works and the exploitation of natural resources.

The importance of gold extraction to this region can scarcely be overstated, for the
activity exerted a profound influence upon the local economy and upon the broader
development of the imperial landscape. The mineral extracted from these workings would
have been conveyed downriver along the Mondego to its Atlantic outlet. Within this
system, Conimbriga and, perhaps above all, Aeminium functioned as the principal entrepdts,
serving as the main loci of transhipment and control. This commercial circuit would in turn
have stimulated not only the economic but also the urban development of these centres,
as already suggested by Blazquez Cerrato [51], in marked contrast to the apparently
underdeveloped civitates of the remainder of the study area. Indeed, though the imperial
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urbanisation involved the creation or promotion of new urban centres, such as Bobadela,
several Roman centres in this region seem to have emerged through the transformation
or administrative reorganisation of pre-existing indigenous settlement structures [40,130].
The lack of substantiated evidence for some of these centres located in interior regions has
been associated with the possible existence of civitas sine urbe, local centres of power that
did not develop into formal towns [109,112]. This evidentiary lacuna frequently extends to
the rural landscape, where extensive tracts remain wholly uncharacterised. The situation is
still more pronounced in the gold-mining districts, which demanded considerable labour
and infrastructural investment and where, paradoxically, the number of attested Roman
sites presently remains very low and thus hinders further considerations.

7. Final Remarks

The Central region of Portugal offers a particularly informative case study for explor-
ing the Roman military dynamics in the western Iberian Peninsula. Indeed, the conquest of
this region was not a swift or uncontested undertaking, but rather a series of often relatively
swift military engagements extending from at least the mid-second to the mid-first century
BCE, resulting in scattered and fragmentary evidence that is only now being grasped.
Rather than indicating an abrupt withdrawal of the Roman army following conquest, the
available archaeological evidence points to a gradual reorganisation and redistribution
of military presence, consistent with broader patterns of imperial consolidation observed
elsewhere in western Hispania [22,131]. Temporary camps, repeated occupations of key
locations, and strategically positioned installations suggest a flexible military landscape
adapted to controlling movement corridors, protecting resources and managing newly
integrated territories. Taken as a whole, the evidence for imperial consolidation in the
study area presents a coherent, if still incompletely documented, picture of a territorial
transformation driven by the interplay of administrative demarcation, infrastructure invest-
ment, elite co-optation, settlement reorganisation and, particularly for this region, resource
exploitation. The presence of the army materialises not only the Roman administrative,
technical and logistical apparatus but also the inherent coercive environment under which
the new order was imposed. The shift from the violent asymmetrical interactions of the
mid-first century BCE to the structured resource management and civic integration of the
Augustan era marks the completion of the conquest and the beginning of a long-term
imperial colonisation that would characterise the region in the following centuries [11,108].
These processes were neither simultaneous nor spatially uniform, producing a patchwork
of colonial transformation rather than a uniformly colonised territory [3].

The main contribution of this study lies in the systematic re-evaluation of the Roman
military presence from the Late Republic to the Early Empire in a region long regarded
as marginal or only briefly occupied. By integrating legacy archaeological data with new
evidence derived from remote sensing and landscape analysis, this paper suggests that Ro-
man military activity in Central Portugal was far more extensive, structured, and enduring
than previously assumed. The analytical distinction between conquest and consolidation
adopted here allows temporary camps, multiphase occupations, and dispersed installations
to be understood not as isolated or insignificant traces, but as components of a dynamic
network of control and mobility embedded within the landscape [22]. Ultimately, Ro-
man conquest constituted a process of coercion and structural violence, marked by the
systematic exploitation of people and resources, rather than a purely administrative ex-
pansion [105,132]. At the same time, administrative organisation was integral to conquest,
particularly by facilitating the rapid exploitation of natural resources and the integration of
indigenous communities.
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By identifying new military sites and reassessing contested ones, this study also
reframes the Roman army as a formative agent in shaping patterns of movement,
settlement reorganisation and resource exploitation, particularly in gold-rich environ-
ments [37,39,76,77], rather than merely a short-lived instrument of conquest. In doing
so, it advances a more nuanced, regionally grounded model of Roman expansion and
organisation in western Iberia and highlights the importance of military archaeology and
landscape-scale approaches for reassessing long-standing narratives of pacification and
subsequent colonising aspects of Romanisation.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/heritage9100386/s1, Table S1: Classical Sources on Roman Military
Activity in Western Hispania (200-40 BCE); Table S2: Archaeological evidence for Roman Military
Sites in Central Portugal.
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