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Abstract. The fishing activity encompasses the potential of exploitable biological and mineral resources,
such as fish and sources of salt, as well as the strategies for their valorization through fish processing and
marketing. In this framework, this approch presents the preliminary findings of the research project
Halieutica Scythiae Minoris: Fishing and Fish Industry at the Mouth of the Danube in Roman and Early
Byzantine Times (FinDaRT) and discusses its implications for understanding ancient halieutic activities
along the western Black Sea coast. The main objective of this project was to develop an interdisciplinary
research model using classical and geoarchaeological investigations, as well as G1S-based data integration, to
explore the fish resources in the Pontus Euxinus (Black Sea) region. To achieve this, data on 48 fish species
described by 35 ancient authors (14 Greek and 21 Roman authors) were integrated, creating GIS-based
spatial datasets for each species. These datasets contained information on their native range distribution and
whether they were present or absent in the Pontic basin and the fishing area of Scythia Minor (western Black
Sea coast). The study also overlaid the distribution of fish species with maps focusing on processing centers,
fishing and commercial professional associations, and the destinations of exported products, as documented
in ancient sources. The findings reveal that 16.6% of the fish species mentioned by ancient authors (8 fish
species) are not native to the Black Sea basin, and 20.8% (10 fish species) cannot be found along the Scythia
Minor coast. It is important to note that the results are solely based on fish species described by ancient
authors, which nonetheless provides valuable insights into the fishery resources that were exploited in the
Pontic basin, along the Scythia Minor coast, and at the mouth of the Danube (currently the Danube Delta),
excluding only the fish species specific to other sea basins.
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1. INTRODUCTION

The fishing activity encompassed the exploitation of various biological resources, particularly fish
stocks, and strategic efforts to capitalize on this potential through transportation, storage, resource processing,
and marketing of fish products (Dumitrache, 2015; Marzano, 2018). The artisanal transformation of fish
utilized different methods, such as salting (Van Neer et al., 2010), drying (Zohar & Cooke, 2019), and smoking
(Bekker-Nielsen, 2005), either individually or in combination (Aiken et al., 2023), making use of the diverse
fish species available in nature (Banaduc et al., 2016). This thriving industry also involved the establishment of
enduring workshop networks, both at individual and collective levels, providing significant income for those
involved in the fish industry in antiquity (Bekker-Nielsen, 2005; 2010).

During ancient times, the Pontus Euxinus (Black Sea) region was characterized by the abundance and
chronological diversity of historical sources, indicating that fishing and fish-related activities were integral to
the daily lives of ancient communities (Aiken et al., 2023; Dumitrache, 2015; Munk Hgjte, 2005). Additionally,
the high-quality Pontic fish products gained renown and were highly appreciated across vast regions in Europe
(Dumitrache, 2015). Therefore, in the last decades, there has been a renewed interest in the ancient fish
economy (Costa-Pierce, 2022), particularly during Greek and Roman times (Busana, 2018; Galili et al., 2013;
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Trentacoste et al., 2018). However, research on the coastal and marine resources of the Black Sea, as a whole,
has not received as much intensive and meticulous attention, especially when compared to the Latin-speaking
Mediterranean half of the Roman Empire (Marzano, 2013; 2018). This lack of halieutic investigation has
persisted, despite the zooarcheological and historical potential for significant contributions in the Black Sea
region (Dumitrache, 2015; 2021).

Overall, when referring to tracing fishing activity during Greek and Roman times, the research areas
include mapping and interpreting the network of circum-Mediterranean fish processing centers,
paleolimnology, and landscape archaeology (archaeozoology, amphoric archaeology, epigraphy, anthropology
of food). While the Mediterranean and western provinces have been extensively studied (Trakadas, 2005), the
circum-Pontic area is still lacking consistent results. However, recent archaeological research in the Sea of
Azov region (Munk Hojte, 2005), southern Crimea (Cechova, 2014), and the southern Black Sea and the
Bosporus (Ulman et al., 2020) has unveiled numerous pottery workshops and fish processing facilities, offering
valuable insights into the extent of the salted fish industry in the Hellenophone part of the Roman Empire
(Dumitrache, 2015). Nevertheless, when it comes to Scythia Minor or today Dobruja, which is divided between
Romania and Bulgaria on the western coast of the Black Sea, the historiographic landscape remains relatively
poor compared to the Mediterranean or Pontic basin (Dumitrache, 2021). Furthermore, while classical
Antiquity is mentioned in some syntheses regarding the political or economic history of Roman Dobruja
(Romanescu et al., 2016), specific works dedicated to fishing, fish processing, and fish consumption are scarce.

In this context, the "Halieutica Scythiae Minoris: Fishing and Fish Industry at the Mouth of the Danube
in Roman and Early Byzantine Times" (FinDaRT) project (https://www.findart.page/) aims to fill a part of this
knowledge gap and shed light on ancient fishing activities along the western Black Sea coast. To achieve this
goal, six specific objectives have been formulated as concrete steps (Dumitrache & Mihu-Pintilie, 2023), of
which the primary objective is to develop an interdisciplinary research model that explores fish resources in the
Pontic (Black Sea) region through classical and geoarchaeological investigations, along with G1S-based data
integration. Therefore, this study presents some preliminary findings related to the first objective of the
FinDaRT project, which focuses on fish resources in the Pontus Euxinus (Black Sea) region during ancient
times. To achieve this, we have established connections between ancient literary sources (including 35 authors,
14 Greek, and 21 Roman), the native range distribution of 48 mentioned fish species, and whether they were
present or absent in the fishing area of Scythia Minor (western Black Sea coast). All these discoveries have
been integrated into a GIS database, which includes native range maps of potential sea fish species exploited
along the western Black Sea coast. The outcomes provide a better perspective on halieutic activity and the
ancient fish industry in the western Pontic basin and contribute to the existing literature with a new fish species
list aimed at enhancing our understanding of fishing and the fish industry during the Roman and Early
Byzantine periods at the mouth of the Danube and on the Scythia Minor coastline.

2. STUDY AREA

Scythia Minor, also known as Lesser Scythia, was a Roman province during late antiquity,
encompassing the territories between the lower Danube region and the western shores of the Black Sea
(Romanescu et al., 2015; 2018) (Figure 1). Today, these lands constitute Dobrogea (Dobroudja), divided
between Romania in the north and Bulgaria in the south. The Roman province Scythia Minor covered an
extensive geographical area, spanning over 20,000 km?, with approximately 450 km of shoreline along the
Black Sea, which includes the continental coast of the Razim-Sinoie lagoon complex (formerly known as
Halmyris Bay in antiquity) (Romanescu et al., 2018). The region belongs to the physical-geographic region
of Eastern Europe, specifically the Black Sea — Danube River sub-province (Béanaduc et al., 2016). It is
naturally bounded by the Danube River / Danube Delta and the Prut River to the west, northwest, and north,
by the Black Sea to the east, southeast, and south, and by the Dobrich Valley to the southwest (Romanescu,
2013). Notably, the northern part of Dobroudja is characterized by the oldest rocky formations in Romania,
including the Macin Mountains, plateaus, and hills from the pre-Cambrian era. The Danube Plain marks the
western limit of Scythia Minor or Dobroudja. The climate is temperate-continental, with cold winters in the
west and milder winters in the south. The eastern part is influenced by the sea breeze, resulting in long
autumns and late springs (Banaduc et al., 2016; Romanescu, 2013; Romanescu et al., 2015; 2018).

From a historical standpoint, Scythia Minor was established as a separate province by the Roman
Emperor Diocletian, who detached it from Moesia, between 286 and 293 AD (Teodor, 2010) (Figure 1). The
provincial capital was Tomis, known today as Constanta (Romanescu et al., 2018). Other significant Roman
villas discovered in the region were Noviodunum (Bivolaru et al., 2022), Halmyris (Romanescu et al., 2015;
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Stanc et al., 2020; 2023), Ulmetum (Petcu, 2015), and Tropaemum Traiani (Mitrovici, 2016). The cities in
the province included ancient Greek settlements established along the coast, such as Istros (Bivolaru et al.,
2021), Tomis (Curca & Mihu-Pintilie, 2023), Kallatis (Preoteasa, 2019), and Krounei / Dionysopolis (Matei-
Popescu, 2014), as well as more recent Roman foundations situated along the Danube, such as Noviodunum
(Bivolaru et al., 2022; Romanescu, 2013; Romanescu et al., 2015), Dinogetia (Opait et al., 2020), Troesmis
(Bugoi et al., 2018), Beroe (Anghel, 2020), Capidava (Romanescu, 2013; Romanescu et al., 2015), Sacidava
(Romanescu, 2013), and so one. Many of the Roman fortifications in the area date back to the Tetrarchy or
the Constantinian dynasty. According to ancient sources like the Laterculus Veronensis from around 314 AD
and the Notitia Dignitatum from around 400 AD, Scythia Minor was part of the Diocese of Thrace. The
province ceased to exist around 679-681 AD (Dumitrache, 2015; Stanc, 2009; Stanc et al., 2022).
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Figure 1. Geographic location of the Scythia Minor (study area) along the western Black Sea coast during
ancient times. The map presents both the ancient and modern shoreline configurations.

3. DATA AND METHODS
3.1. Fish species in ancient literary sources

A comprehensive interdisciplinary approach to various aspects of ancient fishing seems to be primarily
focused on the Anglo-Saxon, German, and Italian Franco-lberian regions, as indicated by the current research
in the field (Bekker-Nielsen, 2005; 2010). Within the study area (Scythia Minor coast), most ancient literary
sources merely offer general information about the fish found in the Black Sea. Nevertheless, a select few
authors, including Ovid (43 BC — 17 AD), Pliny the Elder (23 — 79 AD), and Athenaeus (175 — 235 AD), have
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delved into greater detail concerning the biological traits, behaviour, and migration patterns of fish species
(Dumitrache, 2015). Continuing, several examples of texts from ancient authors on this subject are indicated:

e ARISTOTLE, History of animals, 6. 17: “Moreover almost all other fish also have a rapid growth, but
that of all fish from Pont is still faster” (Dumitrache, 2015).

e OTHERS: PLINIUS, 9. 20: “Many pas the summer in the Sea of Marmara without entering the Black
Sea; the same is the case with the sole, though the turbot does enter it. Nor does the sepia occur there,
though the cuttlefish is found. Of rockfish the sea-bream and whiting are lacking, as are some shell-
fish, though oysters are plentiful; but they all winter in the Aegean”; LUCIAN, Dialogues of the
courtesans, 2 (perches); OPPIAN, Halieutica, 1, 509-512 (breams); OPPIAN, Halieutica, 1, 595-637;
AELIAN, On animals, 9. 59 (dolphins) (Dumitrache, 2015).

e MACKEREL: AELIAN, On animals, 10. 6: “It seems that the Spanish Mackerel of the Euxine imitate
the Persian king who spends the winter at Susa and the summer in Ecbatana. For these fish pass the
winter in the Propontis as it is called since that region is warm, but in the summer they live about
Aegialus, because the first named sea affords them gentle breezes”; PLINIUS, 9. 19; ARISTOTLE,
History of animals, 8. 13. (Dumitrache, 2015).

e AELIAN, On animals, 4. 9: “the majority of fishes are eager for sexual intercourse throughout the
springtime, and withdraw for choice to the Black Sea, for it contains caverns and resting-places which
are Nature's gift for Fishes. Besides, its waters are free from the savage creatures that the sea breeds.
Only dolphins roam there, and they are small and feeble. Moreover it is devoid of octopuses; it
produces no crabs and does not breed lobsters: these are the bane of small fishes” (Dumitrache, 2015).

e PLINIUS, 9. 19: “Fishes of all kinds grow up exceptionally fast, especially in the Black Sea”

e OPPIAN, Halieutica, 1, 595-599: When in spring the oviparous fishes are full of roe, some of them
remain quietly in their homes, each tribe in its own place; but many gather together and pursue a
common path to the Euxine Sea (Dumitrache, 2015).

In Figure 2, we present the first methodological step of fish resource inventory by indicating the dates
and contributions (Figure 2, left chart) of 35 ancient authors who wrote about fishing activity in the Pontic
basin. This group includes 14 Greek and 21 Roman authors, along with the number of fish species they
described (Figure 2, right chart). Among these authors, Aristotle (384 — 353 BC) stands out with 37 species,
Ovid (43 BC — 13 AD) with 47 species, Pliny the Elder (23 — 79 AD) with 42 species, Athenaeus (175 — 235
AD) with 42 species, and Aelianus (175 — 223 AD) with 31 species. This context sheds light on the existence of
48 distinct fish species that served as potential halieutic resources along the western Black Sea coast during
ancient times (Table 1). All the literary information has been cross-referenced, whenever possible, with
archaeological data that uncovered the remains of numerous fish species in the Pontic basin (Cechova, 2014;
Munk Hgjte, 2005; Ulman et al., 2020) and on the shoreline of ancient Scythia Minor (El Susi, 2008; 2011).

3.2. Native range distribution and GIS data integration

The GIS methodological step employed to trace fishing activity along the western Black Sea coast
involves identifying the distribution of fish species described by ancient authors using native range maps
accessible on FishBase online platform (https://www.fishbase.se/search.php). This process was achieved by
associating the common or scientific names of the selected fish species with translated literary information
from Greek or Latin sources (Dumitrache, 2015). We chose FishBase platform due to its capability to generate
native range maps for fish species across the globe (Froese & Pauly, 2023).

The final methodological step involved GIS-based data integration. To accomplish this, native range
maps for each selected fish species (Table 1) were downloaded from the FishBase platform in csv. format
(Froese & Pauly, 2023) and converted in shp. fromat using ArcGIS 10.3 software. More than 48 maps was
generated to serve as the foundation for charting species distribution across the eastern Mediterranean and
Black Sea basin. The digital maps enhance the visualization and rapid identification of fish species within the
eastern Mediterranean and Pontic basins, including their presence along the Scythia Minor coast (the coastline
of Romania and Bulgaria along the western Black Sea). This aspect holds substantial importance in identifying
local halieutic resources, particularly within the fishing areas at the mouth of the Danube during Roman and
Early Byzantine times, while also filtering out non-native fish species (Figure 3).
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Figure 2. The dates of ancient authors (left chart) and the number of fish species they described (right chart).

Table 1. Summary of fish species mentioned by the ancient authors in various literary sources

Scientific / Latin name Greek name Common name Number of mentions
Acipenser ruthenus “"Edoy Sterlet sturgeon 11
Acipenser sturio AKKITNVG10G Common sturgeon 5
Anthias anthias Avbiog Swallowtail sea perch 7
Cephalopterus giorno Boig Devil fish 7
Chelidonichthys lucerna Tépa& Tub gurnard 5
Conger conger I'éyyog European conger 8
Coris julis Tovkig Mediterranean rainbow wrasse 8
Coryphaena hippurus “Tnmovpog Common dolphinfish 5
Dentex dentex ZuvOd0ug Common dentex 7
Dicentrarchus labrax AGPpa& European seabass 13
Diplodus sargus Zapyog White seabream 6
Echeneis naucrates "Exevnic Live sharksucker 6
Epinephelus marginatus Opoix Dusky grouper 5
Gobius niger DdHKNg Black goby 5
Labrus merula Koéooupog Brown wrasse 7
Labrus viridis ? Green wrasse 3
Lithognathus mormyrus Mopuvpoc Sand steenbras 6
Lophius piscatorius Batpayog Angler 6
Merluccius merluccius ZaAmn European hake 6
Micromesistius poutassou Ovioxog Blue whiting 5
Mugil cephalus ? Flathead grey mullet 12
Mullus barbatus ponticus Mbirog Blunt-snouted mullet 7
Mullus surmuletus Keotpeng / Képaros Surmullet 12
Muraena helena Mvpawva Mediterranean moray 11
Naucrates ductor IMounidog Pilotfish 7
Oblada melanura Meldvovpog Saddled seabream 7
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Pagellus erythinus "Epvbivog Common pandora 7
Pagrus pagrus Ddypog Red porgy 6
Platichthys flesus ? European flounder 5
Prionace glauca IMadkog Blue shark 6
Raja clavata ? Thornback ray 2
Scomber scombrus Yxouppog Atlantic mackerel 10
Scophthalmus maeoticus Poupog Black Sea turbot 6
Scorpaena porcus X0 ?/"Y¢? Black scorpionfish 3
Scorpaena scrofa Yxopmiog Red scorpionfish 10
Sepia officinalis Inmio Common cuttlefish 7
Serranus cabrilla Xawvvog Comber 6
Serranus scriba ITépkn Painted comber 5
Solea solea Bobylwooa Common sole 7
Sparisoma cretense Tkbpog Parrotfish 14
Sparus aurata Xpodcoepug Gilthead bream 12
Spicara maena Tpdryog Blotched picarel 4
Spicara smaris Yuopic Picarel 4
Spondyliosoma cantharus KavOapog Black seabream 5
Thunnus thynnus ®vvvog Atlantic bluefin tuna 9
Umbrina cirrosa Yxiova Shi drum 8
Xiphias gladius Epiog Swordfish 7
Zeus faber XaAkevg John dory 6
(b) (c)

Lithognathus mormyrus Mullus barbatus ponticus

Figure 3. The example of the fish species mentioned by ancient authors in various literary sources: (a) fish
witch are not native for the Black Sea (Muraena helena), (b) fish which are native to the Black Sea but not
for the Scythia Minor shoreline (Lithognathus mormyrus) and (c) fish which are native only in the Black Sea
(Mullus barbatus ponticus). The fish species distribution maps were created based on native range maps
available on FishBase (Froese & Pauly, 2023). The photos of the exemplified fish species correspond to the
dedicated page on FishBase online platform.

4. RESULTS AND DISCUSSION
4.1. Sea fish species on Scythia Minor coastline

As mentioned in the introductory chapter, undoubtedly, fish played a crucial role in the diet of people
in the Black Sea region during the Greek, Roman, and Early Byzantine periods. However, it should be noted
that most archaeological findings along the coast of Scythia Minor do not indicate the specific type of fishing
activity and whether the fish was collected solely for local consumption or also for trade. This outcome is
especially relevant for archaeological sites where signs of typical fish processing infrastructure are lacking,
such as the majority of port cities along present-day Romania's coastline. This is in contrast to the Roman ports
in the northern Black Sea or those around the Bosporus Strait (Dumitrache, 2015).

In this context, the ancient literary sources documented in this study, starting with the list of fish from
Ovid's "Halieutica," have been a rich source of information regarding the fish resource and fishing activity
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during his exile in Tomis, known today as Constanta (Curca & Mihu-Pintilie, 2023; Romanescu et al., 2018).
Similarly, ancient writings with ichthyological references by Aristotle, Aelian, Pliny the Elder, and Oppian
have been invaluable in identifying fishing practices and the overall fishing activity in the study area. However,
although not all literary references have an exact geographical correspondence, such an approach has been
necessary to trace the transmission of information from one author to another and to understand both continuity
and gaps in fish resource exploitation over time, as well as variations in dietary habits. Lastly, for periods or
areas where direct information is severely limited or even absent, we can infer, through analogy, how things
might have unfolded.

The majority of literary sources offer comprehensive descriptions of fish in the Black Sea, detailing
aspects such as their biological characteristics, behavior, and migration patterns. All this information, along
with the names and their correspondence with today's fish taxonomy, helps us identify a total of 48 fish species.
Therefore, as preliminary results of our investigations, in Figure 4, we present the native range distribution
maps (indicated in red) of all fish species described by ancient authors across a variety of literary sources (see
Table 1). The occurrence of each fish species along the Scythia Minor coastline is marked with a black square
in each map. The Roman Empire, at its greatest extent in 117 AD, is highlighted in gray. These species
encompass: Acipenser ruthenus (Sterlet sturgeon), Acipenser sturio (Common sturgeon), Chelidonichthys
lucerna (Tub gurnard), Conger conger (European conger), Coris julis (Mediterranean rainbow wrasse), Dentex
dentex (Common dentex), Dicentrarchus labrax (European seabass), Diplodus sargus (White seabream),
Echeneis naucrates (Live sharksucker), Epinephelus marginatus (Dusky grouper), Gobius niger (Black goby),
Lophius piscatorius (Angler), Merluccius merluccius (European hake), Micromesistius poutassou (Blue
whiting), Mugil cephalus (Flathead grey mullet), Mullus barbatus ponticus (Blunt-snouted mullet), Mullus
surmuletus (Surmullet), Naucrates ductor (Pilotfish), Oblada melanura (Saddled seabream), Pagellus erythinus
(Common pandora), Platichthys flesus (European flounder), Prionace glauca (Blue shark), Raja clavata
(Thornback ray), Scomber scombrus (Atlantic mackerel), Scophthalmus maeoticus (Black Sea turbot),
Scorpaena porcus (Black scorpion fish), Sepia officinalis (Common cuttlefish), Serranus cabrilla (Comber),
Serranus scriba (Painted comber), Solea solea (Common sole), Sparus aurata (Gilthead bream), Spicara
maena (Blotched picarel), Spicara smaris (Picarel), Spondyliosoma cantharus (Black seabream), Thunnus
thynnus (Atlantic bluefin tuna), Umbrina cirrosa (Shi drum), Xiphias gladius (Swordfish), and Zeus faber
(John dory).
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Figure 4. The native distribution of 48 sea fish species (red colour) in the eastern Mediterranean basin and
Black Sea, determined using native range maps available on FishBase (https://www.fishbase.se/search.php).
The black squares indicate the location of Scythia Minor and the ancient shoreline (study area) along the
western coast of the Pontus Euxinus (Black Sea).
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The outcomes suggest that over 16.6% of the fish species (8 fish species) described by ancient authors
are not native to the Black Sea basin, and over 20.8% of them (10 fish species) cannot be found on the Scythia
Minor coastline. These species encompass: Anthias anthias (Swallowtail sea perch), Cephalopterus giorno
(Devil fish), Coryphaena hippurus (Common dolphinfish), Labrus merula (Brown wrasse), Labrus viridis
(Green wrasse), Lithognathus mormyrus (Sand steenbras), Muraena helena (Mediterranean moray), Pagrus
pagrus (Red porgy), Scorpaena scrofa (Red scorpionfish) and Sparisoma cretense (Parrotfish). Although the
results are based solely on fish species mentioned by ancient authors, they still provide valuable information
(85% accuracy) about the fishery resources that were exploited in the Pontic basin, along the Scythia Minor
coast and at the mouth of the Danube (currently the Danube Delta) (Figure 5).

z
= Fish species v [
. g = H - - A
o non-Black Sea fish species i g 2 _ _ = E . 2 3 _ H z z g
© Black Sea fish species g3 8 EEEEEETEE g zsnEgEcet
. N s 2 = Tt E£s52zs s E £§2=% 2 2 H
® Western Black Sea fish species FEEE EEZE:TEEEtE=E=S=% EE
EA << CZSEEEZA0CURL<<Z2
Latin (scientific) name Greek name Commonname s a0 a0 a0 aa a0 aa o a o wa o a a0
g Acipenser ruthenus “Ehoy Sterlet sturgeon o ® . s e ® . e ® (;\ s e 1
\.n- Acipenser sturio AKKITNVEI0S Common sturgeon . . . . K 5
| W Anthias anthias Aviiac  Swallowtail sea perch 1 © ° @ @ (o) @@ b
\’« Cephalopterus giorno Boig Devil fish @ o o @ B 0@ b7
oy Chelidonichthys lucerna Tépat Tub gurnard — . e ® . - s
L" Conger conger Téyyog European conger (o) LI ® . @® (o )® F8
il Coris julis loukis Rainbow wrasse o . . . . . ® O] ks
il Coryphaena hippurus “lxmovpog Common dolphinfish 4 @ Q © @ P —~ Fs
b Dentex dentex Zovédoug Common dentex ® . @ e ® ( .(ﬂ- ) b7
il Dicentrarchus labrax Aappat European seabass O] . ® ® X0 ® e o Q 7X©/ . F13
& Dipladus sargus Sapyog White seabream - ® . . (e) [OIO] e
- FEcheneis naucrates “Exevnic Live sharksucker o ® . . . ® 6
e Epinephelus marginatus ‘Oppairg Dusky grouper A ® . ® . @® s
- Gobius niger Bikng Black goby o . . . . ® bs £
L Labrus merula Kooaupog Brown wrasse - e} o [+] [=] (=] © © 7 iui
~ Labrus vividis ? Green wrasse o ) ° @ b3 =
> Lithagnathus mormyrus Maéppupag Sand steenbras o o o o o @ @ Fe <
e Lophius piscatorius Batpayoc Angler ® . . . @ ® 6 E
waip- Merheccins merluccivs Eiham European hake o ® . ® ® [OK) te 2
ol \dicromesistius poulasson Oviexoc Blue whiting 1 —~ . . /@\-:-j ) Fs =
>yl Mugil cephalus 7 Flathead grey mullet o (=) e e u;-:) O () (e ® 12
B Mudlus barbatus ponticus Mokkoc Blunt-snouted mullet = . . D —— ; E . g
. Mulius surmuletus Keotpeig Surmullet o (® ) . . Fw ( :[-)- e e (o Q/'@ . 12 E
v Muraena helena Muponvic Mediterranean moray - o o @ o (e) - o) @ Q) o 1m E
>l Naucrates ductor TMopritoc Pilotfish 1 . . e . ® ®® 7 £
ras Oblada melamra  Mehivovpog Saddled seabream o . . . . ® . b7 2
)‘ Pagellus ervihinus Epubiivog Common pandora . . L . @ ® ® F7 :5
>4 Pagrus pagrus Déypos Red porgy (6] o = o @) o te =
. _J Platichihys flesus ? European flounder - . s e @ . bs 2
\'v Prionace glauca Thadkog Blue shark ® ® ® ® 1’5)- be £
—’ Raja clavata ? Thornback ray L] . - rz g
b Scamber scombrus TrouPpog Atlantic mackerel o ® . . . . @ . . ® ® F10 5
'. Scophthalntis maeoticus Poppog Black Sea turbot . (] \?j LI (] Fo6 _‘g
E- Scorpaena porcus Iog?/"Yg? Black scorpionfish . . F3 &
oalin Scorpaena serofa Ekopmiog Red scorpionfish 4 © o o o o (; o (@) 0) o o Fi0 2
L Sepia officinalis Enmio Common cuttlefish (o) . e ® @ ®® i
- Serranus cabrilla Xavvor Comber b . ® O @ e X
vl Serranus scriba Tépkn Painted comber ® . @ ® ® bs
- Soleasolea  Bolyhoooo Common sole i . s ® (o) . (s)e k7
- Sparisoma cretense Srapog Parrotfish @ ] o o o @ © o 9 o © G'Jj ©) b 14
»db Sparus anrata Xpogoppug Gilthead bream (o) L] . - @ . (O] . (-/\ (O] e 12
i Spicara maena Tpayog Blotched picarel ® . . @ r4
> Spicara smaris Tuapic Picarel . ® . ® b4
@ Spondyliosoma cantharus Kavopo Black seabream A .. . TN — 5
il Thuerus thynmis @iwvog  Atlantic bluefin una (o) LN e | @ [ o) (. 9
b Unmbrina cirrosa Exiovo Shi drum ® . e Ov4 @ ) 3
jo— Xiphias gladius Supine Swordfish 1 ® . ® ® P 7
-’ Zeus faber "Ehow John dory 4 L] . . . . L] 6
# According to native range maps available on www.fishbase org 1 1371 21 42 7 4471141 1 7421 1105113 1 2 1421 1 142311 6 3

Number of fish species mentioned by each ancient author

Figure 5. Descriptive statistics of 48 fish species mentioned by 35 ancient authors in various sources. The
native range in the Black Sea region for each fish species is indicated.

4.2. Fishing activity along the western Black Sea coast

From the geographical perspective of the ancient authors, the Black Sea was nothing more than an
extension of the Mediterranean Sea, constricted in the Marmara region, as asserted by Pomponius Mela
(Dumitrache, 2015). Consequently, at present, it is challenging to distinguish between the Pontic and
Mediterranean fish resources, as well as between the specific fish species of the brackish Black Sea (17.3 %o)
basin and those of other significantly saltier seas like Mediterranean Sea (36 %o) (Curca & Mihu-Pintilie,
2023). However, certain ancient literary sources have provided relatively precise information about the
available fish resources along the coast of Scythia Minor. Moreover, numerous indications exist regarding
fishing activities in the study area, primarily in texts that describe various fishing techniques, adapted to
different categories of fish (pelagic, benthic, migratory), and within different aquatic environments (coastal,
shallow waters, deep waters, straits) (Dumitrache & Mihu-Pintilie, 2023).

In this context, the subject of fishing activity along the coast of Scythia Minor in ancient writings,
referring here to the texts of Ovid and Oppian, proves to be the most abundant source of corroborated
information, aligned with the list of fish species described in the previous section (Dumitrache, 2015; 2022;
Dumitrache & Mihu-Pintilie, 2023). Thus, in his poems, Ovid points out several aspects related to technigques
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used in ancient pisciculture, making reference to the fishing rod, net, and basket. The bait used by ancient
fishermen is called esca, and hamus is the Latin term used for a hook, also being the most commonly
encountered tool as archaeological remains for fishing activities (Dumitrache, 2015; 2022). On the other hand,
Oppian indicates that fishing with a fishing rod was not only practised occasionally but seasonally as well,
especially for large-scale catches. This method appears to have been quite effective when multiple hooks were
used on a single line, or when fishermen targeted larger fish species, such as sturgeons caught at the river
mouths of the Danube into the Black Sea (Curca & Mihu-Pintilie, 2023; Romanescu et al., 2018). However, the
use of fishing seemed to aim at capturing deep-sea fish species.

Two main questions stay in the discussion: the small number of marine fish bones identified through
archaeological investigation, and the lack of processing vats from the study area. The presence of freshwater
fish might be explained, in the case of the sites located on the shore of the Danube or in the proximity of a lake
or a river by the facilities offered by the environment (Curca & Mihu-Pintilie, 2023). Sea fishing supposed
different skills and different infrastructures, while freshwater fishing was affordable for everyone, especially for
small-scale exploitation. The same situation is revealed for the Delatic area of the Don River (Marepa, 2017).
The migration of the sturgeons facilitates their easy capture in the bays. But one of the main issues remains the
poor preservation and sampling of the ichthyological remains.

As for large-scale processing, there have not yet been discovered salting vats on the western shore of
the Black Sea. Given the situation in the Crimean area (Cechova, 2014) or the Bosporus region (Dumitrache,
2022), one might expect the archaeological confirmation of the fish salting industry in Scythia Minor. The
epigraphical evidence indicates extended halieutic activities, at least within the regio Histriae (Bivolaru et
al., 2021), as shown in the inscribed correspondence between the praefectus Laberius Maximus and the
people of Histria from the beginning of the second century AD (ISM 1, 68) (Dumitrache, 2022). The
document states that the city’s financial situation was close linked to the fish-salting industry, and the state
guaranteed, as a consequence, fiscal immunity for the fishing at the Peuce Mouth (Dumitrache, 2022;
Romanescu et al., 2015; 2018). Therefore, written sources confirm that officially organised and managed
fishing was conducted in the Histrian territory. Shore changes, processing methods and/or archaeological
approaches have not brought up to light yet satisfactory results.

5. CONCLUSIONS

In conclusion, the research discussed in this paper sheds light on the intricate relationship between
fishing, resource utilization, and economic strategies in antiquity. The project "Halieutica Scythiae Minoris:
Fishing and Fish Industry at the Mouth of the Danube in Roman and Early Byzantine Times (FinDaRT)"
presents its initial discoveries and their implications for understanding ancient halieutic practices along the
western Black Sea coastline. Employing a multifaceted approach, this research aimed to investigate fish
resources in the Pontus Euxinus (Black Sea) region, integrating classical and geoarchaeological methods
alongside GIS-based data integration.

A comprehensive analysis of data from 48 fish species documented by 35 ancient authors enabled
the creation of spatial datasets for each species, mapping their distribution and presence across the Pontic
basin and the fishing domain of Scythia Minor. Overlaying these distributions with historical information
regarding processing centres, fishing associations, and export destinations, the study elucidated the
complexity of ancient fishing networks. The findings reveal that 16.6% of the fish species mentioned by
ancient authors (8 fish species) are not native to the Black Sea basin, and 20.8% (10 fish species) cannot be
found along the Scythia Minor coast.

Notably, the results highlighted that a considerable proportion of fish species documented by ancient
sources were either non-indigenous to the Black Sea basin or absent along the Scythia Minor coast. While
confined to species noted by historical authors, these findings offer valuable glimpses into the exploitation of
fishery resources within the Pontic basin, the Scythia Minor coastal region, and the Danube mouth,
excluding species specific to other maritime basins (Mediterranean Sea). Through its interdisciplinary
approach, this study contributes significantly to our comprehension of ancient fishing practices and their
socioeconomic implications in the wider context of the Black Sea's maritime history.

ACKNOWLEDGEMENTS

This work was supported by a grant from the Ministry of Research, Innovation and Digitization, CNCS-
UEFISCDI, project number PN-111-P1-1.1-TE-2021-0554, within PNCDI III.

160



REFERENCES

Aiken, M., Gladilina, E., Cakirlar, C., Telizhenko, S., van den Hurk, Y., Bejenaru, L., Olsen, M. T., Gol'din,
P. (2023). Prehistoric and historic exploitation of marine mammals in the Black Sea. Quaternary Science
Reviews, 314: 108210. https://doi.org/10.1016/j.quascirev.2023.108210.

Anghel, S. (2020). Magnetometric and electrometric investigations in the Beroe submerged archaeologic
site. IOP Conference Series: Earth and Environmental Science, Volume 609, 6th World Multidisciplinary
Earth Sciences Symposium 7-11 September 2020, Prague, Czech Republic. https://doi.org/10.1088/1755-
1315/609/1/012104

Bénaduc, D., Rey, S., Trichkova, T., Lenhardt, M., Curtean-Banaduc, A. (2016). The Lower Danube River—
Danube Delta—North West Black Sea: a pivotal area of major interest for the past, present and future of its
fish fauna — a short review. Science of The Total Environment, 545-546: 137-151.
https://doi.org/10.1016/j.scitotenv.2015.12.058

Bekker-Nielsen, T. 2005. The Technology and Productivity of Ancient Sea Fishing. In: Bekker-Nielson, T.
(ed.): Ancient Fishing and Fish Processing in the Black Sea Area. Aarhus, 83—96.

Bekker-Nielsen, T. 2010. Fishing in the Roman World. In: Bekker-Nielsen, T. & Bernal Casasola, D. (eds.):
Ancient Nets and Fishing Gear: Proceedings of the International Workshop on “Nets and Fishing Gear in
Classical Antiquity: A First Approach”, Cadiz, November 15-17, 2007, Aarhus, 187-204.

Bivolaru, A., Morhange, C., Stanica, A.D., Sava, T., Pascal, D., Mocanu, M. (2022). Geoarchaeological
investigations of the river harbours of Noviodunum — The headquarters of the Roman Imperial fleet
(Lower Danube, Romania). Journal of Archaeological Science: Reports, 45: 103614, https://doi.org/
10.1016/j.jasrep.2022.103614

Bivolaru, A., Giaime, M., Bottez, V., et al. (2021). Istros (Black Sea coast, Romania) - A geoarchaeological
perspective regarding harbour(s) location. In: Blue, L., Sivan, D., Farr, H., et al. (eds): Proceeding of The
Honor Frost Foundation Conference on Mediterranean Maritime Archaeology. Leiden: Sidestone Press.

Bugoi, R., Alexandrescu, CG., Panaite, A. (2018). Chemical composition characterization of ancient glass
finds from Troesmis—Turcoaia, Romania. Archaeological and Anthropological Sciences, 10: 571-586.
https://doi.org/10.1007/s12520-016-0372-6

Busana, M. S. (2018). Fishing, fish farming and fish processing during the Roman age in the Northern
Adriatic: Literary sources and archaeological data. Regional Studies in Marine Science, 21: 7-16.
https://doi.org/10.1016/j.rsma.2017.08.018

Cechova, M. (2014). Fish products and their trade in Tauric Chersonesos/Byzantine Cherson: the
development of a traditional craft from Antiquity to the Middle Ages. Bibliotheque d”Archeologie
Méditerranéenne et Africaine. 17: ¢.1, 229-236.

Costa-Pierce, B.A. (2022). The Anthropology of Aquaculture. Frontiers in Sustainable Food Systems, 6:
843743. https://doi.org/10.3389/fsufs.2022.843743

Curca, R.-G., & Mihu-Pintilie, A. (2023). Black Sea Salinity as a reflection of Environmental and Climate
Conditions in Ovid’s Poems during the Exile Period (AD 8-17/18) in Tomis (SE Romania), In: Alexianu,
M., Curca, R.-G., Weller, O., Dumas, A., (eds.), Mirrors of Salt. Proceedings of the First International
Congress on the Anthropology of Salt, 20-24 August 2015, Al. Cuza University, lasi, Romania,
Archaeopress, Oxford.

Dumitrache, I. (2015). Ancient literary sources concerning fishing and fish processing in the Black Sea
region. Studia Antiqua et Archaeologica, 21(1): 69-77.

Dumitrache, I. (2021). The Halieutic circuit in Scythia Minor: state of art and further approaches. In: Birliba,
L., Dumitrache, I. (eds.): Persevera lucere Studia in memoriam Octaviani Bounegru, Wiesbaden, 69-78.
Dumitrache, I. (2022). Poissonniers et marchands de poisson salé dans I’ Antiquité classique, Studia Antiqua

et Archaeologica, 28(2): 388-402.

Dumitrache, ., Mihu-Pintilie, A. (2023). A Pontic Fishy Business or How to Map the Halieutic Activities in
the Black Sea Area. Digital Humanities and Materiality seminar, 21 March 2023, Institute of Classical
Studies, University of London, UK. https://ics.sas.ac.uk/events/

El Susi, G. (2008). Data about hunting practices by Halmiris (Murighiol, Tulcea County) inhabitants in 4th—
7th centuries AD. Cultura si Civilizatie la Dunarea de Jos, 24:201-210.

El Susi, G. (2011). Animal breedind in late Roman settlements from Dobrudja, in the light of research at
Murighiol (Halmyris, Tulcea county). Cultura si Civilizatie la Dunarea de Jos, 28:170-189.

Froese, R. & Pauly, D. (2023). FishBase. World Wide Web electronic publication. www.fishbase.org, version
(02/2023).

161


https://doi.org/10.1016/j.quascirev.2023.108210
https://doi.org/10.1088/1755-1315/609/1/012104
https://doi.org/10.1088/1755-1315/609/1/012104
https://doi.org/10.1016/j.scitotenv.2015.12.058
https://doi.org/%2010.1016/j.jasrep.2022.103614
https://doi.org/%2010.1016/j.jasrep.2022.103614
https://doi.org/10.1007/s12520-016-0372-6
https://doi.org/10.1016/j.rsma.2017.08.018
https://doi.org/10.3389/fsufs.2022.843743
https://ics.sas.ac.uk/events/

Galili, E., Zemer, A., & Rosen, B. (2013). Ancient fishing gear and associated artifacts from underwater
explorations in Israel-a comparative study. Archaeofauna, 22(145): e166.

Marzano, A. (2013) Harvesting the sea: the exploitation of marine resources in the Roman Mediterranean.
Oxford studies on the Roman economy. Oxford University Press, Oxford.

Marzano, A. (2018). Fish and Fishing in the Roman World. Journal of Maritime Archaeology. 13: 437-447.
https://doi.org/10.1007/s11457-018-9195-1

Matei-Popescu, F. (2014). The Horothesia of Dionysopolis and the Integration of the Western Pontic Greek
Cities in the Roman Empire. In: Cojocaru, V., Coskun, A., Dana, M. (eds.), Interconnectivity in the
Mediterranean and Pontic World during the Hellenistic and Roman Periods, Mega Publishing House,
Cluj-Napoca, 457-471.

Martepa, M. (2017). Pri0onbIii ipombicen Tanauca. Posib 1 MecTO phIOOJIOBCTBA B XO3SHCTBEHHOW JKM3HH U
skoHOMuKe HaceneHuss TaHawmca = Fish Industry of Tanais. The Role and Place of Fishing in the
Economic Life and Economy of the Society of Tanais. In Matera, M., Karasiewicz-Szczypiorski, R.
(eds.), The Crimea and the Northern Black Sea Coast in Archaeological Research 19562013 = KpbiM u
Cesepnoe [IpryepHOMOpBE B apXeOJI0THUECKUX ucciaenoBanusx 1956-2013 rr., 165-180.

Mitrovici, A.M. (2016). Between Limestone and Concrete: European Reactions to the Tropaeum Traiani in
the 19th and 20th Centuries. International Journal of the Classical Tradition, 23:29-54. https://
doi.org/10.1007/s12138-015-0381-3

Munk Hgjte, J. (2005). The archaeological evidence for fish processing in the Black Sea Region. In: Bekker-
Nielson, T. (ed.): Ancient Fishing and Fish Processing in the Black Sea Area, Aarhus, 133-160.

Opait, A., Barnea, A., Barnea, 1., Grigoras, B., Potra, I. (2020). Supplying wine, olive oil and fish products to
the Lower Danube frontier (2nd-7th century AD): The case of Dinogetia. Acta 46: Congressus Tricesimvs
Primvs Rei Cretariae Romanae Fautorum Napoca Habitvs MMXVIII, Oxford.

Petcu, R. (2015). Contributions regarding the city of Ulmetum in the 4" — 6™ centuries AD: Typology and
analysis of metal objects. Doctoral Thesis - "Alexandru loan Cuza" University of lagi, Romania.

Preoteasa, L. (2019). Morphological changes in the proximity of the Greek colonies founded along the
western (Romanian) Black Sea coast: Orgame, Histria, Tomis, and Kallatis. Revista de Geomorfologie,
21(1): 15-28. https://doi.org/10.21094/rg.2019.009

Raicevich, S., Barausse, A., Canadelli, E., Fortibuoni, T., Mazzoldi, C. (2018). Historical ecology of semi-
enclosed basins and coastal areas: Past, present and future of seas at risk. Regional Studies in Marine
Science, 21: 1-6. https://doi.org/10.1016/j.rsma.2018.02.007

Romanescu, G. (2013). Geoarchaeology of the ancient and medieval Danube Delta: Modeling environmental
and historical changes. A review. Quaternary International, 293: 231-244. https://doi.org/10.1016/j.
quaint.2012.07.008.

Romanescu, G., Bounegru, O., Stoleriu, C.C., Mihu-Pintilie, A., Nicu, C.1., Enea, A., Stan, C.O. (2015). The
ancient legendary island of PEUCE — myth or reality?, Journal of Archaeological Science, 53: 521-535.
https://doi.org/10.1016/j.jas.2014.11.014.

Romanescu, G., Mihu-Pintilie, A., Carboni, D. (2018). The City-Port of Halmyris: An Integrated
Geoarchaeological and Environmental Approach to the Last Roman Bastion on the Eastern Flank of the
Danubian  Limes. Present Environment and Sustainable Development, 12(2); 25-45.
https://doi.org/10.2478/pesd-2018-0028

Stanc, M.S., (2009). Arheologia primului mileniu d. Hr. Pentru teritoriul cuprins intre Dundre si Marea
Neagra, lasi.

Stanc, S., Danu, M., Paraschiv, D., Bejenaru, L. (2020). Bioarcheological Indicators Related to Human—
Environmental Interactions in a Roman—Byzantine Settlement in Southeast Romania: Ibida Fortress.
SAGE Open, 10(4). https://doi.org/10.1177/215824402096966

Stanc, M.S., Nutu, G., Mototolea, A.C., Bejenaru, L. (2022). Daily Life in the Limesgebiet:
Archaeozoological Evidence on Animal Resource Exploitation in Lower Danubian Sites of 2nd-6th
Centuries AD, Diversity 14(8), 640; https://doi.org/10.3390/d14080640 .

Stanc, M.S., Bejenaru, L., Nutu, G., Mototolea, A.C., Danu, M. (2023). Palaeoeconomy and
Palaeoenvironment of Halmyris—A Roman Settlement in Southeast Romania: Archaeozoological and
Phytolith Evidences. Diversity, 15: 373. https://doi.org/10.3390/d15030373

Teodor, E., (2010). The Border area between Moesia Secunda and Scythia Minor in a topographical
approach. In: Horea Pop et al. (ed), Identitati culturale, locale si regionale in context european. Studii de
arheologie si antropologie istoricd. In memoriam Alexandri V. Matei. Cluj-Napoca, Zaldu: Mega, 42—
438.

162


https://doi.org/10.1007/s11457-018-9195-1
https://doi.org/10.21094/rg.2019.009
https://doi.org/10.1016/j.rsma.2018.02.007
https://doi.org/10.1016/j.%20quaint.2012.07.008
https://doi.org/10.1016/j.%20quaint.2012.07.008
https://doi.org/10.1016/j.jas.2014.11.014
https://doi.org/10.2478/pesd-2018-0028
https://doi.org/10.1177/215824402096966
https://doi.org/10.3390/d14080640
https://doi.org/10.3390/d15030373

Trakadas, A. (2005).The archaeological evidence for fish processing in the western Mediterranean. In:
Ancient fishing and fish processing in the Black Sea region. Bekker-Nielsen T. (ed.). Aarhus University
Press: Aarhus, 47-82.

Trentacoste, A., Nicholson, R., Mylona, D. (2018). The Bountiful Sea: Fish Processing and Consumption in
Mediterranean Antiquity. Journal of Maritime Archaeology, 13: 207-217.
https://doi.org/10.1007/s11457-018-9215-1

Ulman, A., Zengin, M., Demirel, N., Pauly, D. (2020). The Lost Fish of Turkey: A Recent History of
Disappeared Species and Commercial Fishery Extinctions for the Turkish Marmara and Black Seas.
Frontiers in Marine Science, 7:650. https://doi.org/10.3389/fmars.2020.00650

Van Neer, W., Ervynck, A., Monsieur, P. (2010). Fish bones and amphorae: evidence for the production and
consumption of salted fish products outside the Mediterranean region. Journal of Roman Archaeology,
23:161-195. https://doi.org/10.1017/S104775940000235X

Zohar, 1. & Cooke, R. (2019). The role of dried fish: A taphonomical model of fish butchering and long-term
preservation. Journal of Archaeological Science: Reports, 26: 101864.
https://doi.org/10.1016/j.jasrep.2019.05.029

163


https://doi.org/10.1007/s11457-018-9215-1
https://doi.org/10.3389/fmars.2020.00650
https://doi.org/10.1017/S104775940000235X
https://doi.org/10.1016/j.jasrep.2019.05.029

