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CHAPTER2— Trappiag Ancient Tuna

In the previous chapter | argued that in the Greek world fishing rights at sea were
generally free and accessible to ak. There is, however, one certain exceplion to &y liberté
hallewtique: rana-traps (formare in lialian, madragues in French, Guvtia in Modern
Greek} and, perhaps in o limited number of cases, large shore-based scines (rrana in
kalian, TpdTator Tp&Trm in Modemn Greek). Inantiquity, as in very recent times,
tuna$raps were deployed year after year i locitions thal annually witnested Buge
schools of tuna and related species pussing close o shore. Points on the coast from
which these technologies could profitably be employed would have invited, often even
required, some form of civic regulation. |t is Dot srprising then to discover ancient
documentary and literary cvidence pertaining (o the use and regulation of ronnare and
similar technologies in the Aegean.

This evidence has neverbeen thoroughly collected ordiscussed.’ Consegquently,
nxch of 4 has been misinterpeeted and acholars have generally overlooked the
significance thie these dala hold foc owr understanding of Greek law, the nature and scale
of ancient fishing technologies, and the vilal relationship between marine fisherics and
many coastl cily-stales. This chapter is arranged in three sections. [ wil begin by
discussing the literary and archaeclogical evidence for the existence in antiquity of
fonnare and relaled technologies employed in the large-scale capture of tuna and similar

' Muct.of theliterary evidenice for ancient vne (1shing has alreadybeen collocted. Seo capecially Paut
Rhode {1390, or, mor: succinctly, Thampion (194 7),pp. 79-90. Likewise, Q. Keller, Die Antike Tharweli,
vol. 2{Leipzig 1913),pp. 282-393 and A. Steier, “Thymnos,” AEG{1936) cols, T20-734, Bintkd¥ (1977)
impwunmnp-um evidence, inchecing his own asthrogoiogical resemch, a3 well as abroad rangsof
carlicr svidenss in suseful discutsionn (pp. 117.122)of the importance ofseaional tuna fisherics in the

probiistoric Aigran.
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species. Thisdiscussion is integratto thesecond section in which! discuss the
epignphic evidence for larpe-scale fisheries in the Hellespont, particularly at Parium
where the convergence of literary and epigraphicevidence will allow us todescri be the
organization and operstion of one outfil in surprising detad, This section will, in tum,
afford a number ofuscfial analogies fiorthe final section, in which § collect and discuss
the scattered and ofien difficult tkerary and epigraphic evidence pertsining specifically to
coasisl fune operationsinthe Aegean. Inthe process] will address a sumber o f
imporiant q uesti ons ahoui the rol e and nat ure o f siate regulation in marine fisheries,
arguing that thess larpedcale tma aperations could be owned or kased chiefly becatise
they were tied 10 fi xedpointson the coast and were ofien accompaaicd by lookouts and
otherinstallations on shore. [ n those instances where these operations were owned and
krazed by the state the ppoceeds could be significant. Neverthe Jexs, these opertions were
exceptional and the vast majority of marine fishing in the ancient Acgean would have
been subject tono regulation whatsoever and i could only have been a source of indircct,
though not neocssanily insignili cant, revenues. This discussion contributes to a larger
portrait of the social and economic iz of Greek city-states, o which marine fisheries
were vital,

Secflon [—Ancient Tomnare and Related Technologies

Traditional Mediterrancan trap-ncts largeled migralory species, most notably
bluefin cuna (TAwes thyrnus, L), which once regularly attained sizes of over a
thovsand pounds, aithough it would appear that historically sach large speci mens were
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rurely capured in Mediterranesn fonnare2 The population of this remarkable fish has

been decimaied throughout its range by overfishing, and especially in the Medilerranean,
where bluefins have ncady vanshed from constal ecosystems, laking with them a piece
of at least 11,000 years of Meditcrrancan history.

There is, (or example, goodevidence thal humans have hunied tuna in. the bays
and shallow sirails of the Acgean since at least the Mesolithic period, when humans
deposited largs quantities of giant blefin bones in Franchthi Cave.’ Bluefin remains and
points that could be used in hunting large tuna eppear with incicasing froquency in the
MNeolithic, particularty at sites essociated ‘with the Saliagos Culture, and Binthi¥ suggests
that all of these sies “represent temporary camps on eminences from which the approach
of tunny in adjpcent bays could be observed.”* Bluefincould once be s2en during certain
seasons swimming close 10 shore, their' toepedo-like wakes dearly vishle from s high

"Theresa Maggio describesthe capawre of cight hundred posnd oma st F avignans and mentions one that
weighed hirteea hundred, see Mananza: Me Anciend Sicilfion Rinuol of Sluefin Tena Fishing (New York
2001), p.133. Thompson {1947} repors(p. 81)cha o hisday Sardinkan andSicilianbloefi nt g encrally did
notenceed fouror five edred pounds while “ths run of the fich" were closter 10 & bundred. Inthe 1
cestury, conceming the Adristic, Faber (1883)tsported (pp 65-66), “the weightof nmay fsh varics from 3
o J00 kicsahend, mnd the aversgemay bo6 to 8 kilox fshes of 150 10200 kikos are not uncommon ,
beyond 200 kil 04 they atc e, = Many of the stnaBer 13 shwould be tunas other hanbloefim. Aristotle
knew ofone caplured tuna weighing Gifteen talentsor wellover 350 powdion the Aeginetan standacd{HA
607632.33):"H5n 5"t 6pln ylpcaw dhinvor of aTalpls uty fiv réhavra mevticalBexa, Todd
oupaloyTébidomua Bl nipwy fvesionBawls. Ths mecdete Srmpeated by Plimy (MH344), The
worid rocord for a buefin caughtby rod and reel is 1496 pounds(see htp:!furww.igfa org/records asp).

"On thequestionof fahing in Prehistoric Greecs, teethe suimary in BindilY (1977),pp. 112-122. On
Frnchithi cavesoe T. Jacobsen, “Excavationast the FrangthiCove: Pacts | and 2," Hrsperiad? (1973), pp.
45-18 and 253-253. On the fish-bione evidenca, which has sl notboen systematically examined or
published, aen S Payne, “FumnalChange st Franchthi Cave lrom20,000 BC.- 300 BC," i A T.
Chson,ed., mwuwm;{mwmk 1923),pp.120-131. Secalso T. W.Jacchaen,
"Franchil| Cave and the Beginning of Setiled Villsge Life in Greece” fesperia 50 (1981}, pp. 303-319.

A On e S 9l ingos Culture see ). Evans and C. Renlrew Ex cavations ol Sol iagos Near Antiparos [BSA
Suppl. 3](Loodon {968 ). Numescus additionalMNeclithic sites havebeen associstedwith this culture and
BintifT {L977) suggorts thatmany , if notall, should beidentifi ed asseasconal (i shing campa(p. 122):"The
shes seom all to haveoocupied focatlons immedimely adacent to infcts suitabie for fishing: inthe casaof
Sakiagos wecan demonstiate thet tunny formaed the main dictand the site dominsind fish rua bays..."
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place on the shoreline and indicating schools of a wide variety of sizes and structures:

“ike phalanxes” according to Philostratus and Opoian, whereas according 10 Aclian “the
largest swim alone, others in pairs like wolves, and the youngest in herds like goats, ™
Even with the primitive technology available in the Mesolithic period individual bluefin
could be pursued and harpooned, a method employed in antiquity and still even today.*
Certainly by Classical antiquity, and likely much carlicr, Azgean fishermen developed
more claborzle methods that could trap whole schools of wuna and other migratory species
culering the relatively shallow walers of straits, bays and inlcts.

Even in the most primitive fizrm, these fisheries would depend upon the skills of
lookouts, often called Buvvooxdmon. A letter of Alciphron (20} offiers good testimony
fisra relatively informal eperation: an unspecified number of fisheninen are nfiormed by a
lookoul, heee called a oxomeawpds, that a number of wna or borito have entered the bay,
they then procesd © set out the seine “around the entire bay™ and pull it in, ofYiering
shares to locals W help in the endeavor. The lookout itself could be an actual stone or
wooden construction or simply a lofty rock overlooking a suitable patch of waler, such as

we discover in the metaphoe employed by the chorus in Aristophanes' Kniphrsto goad

Y Achan M4 15.3; Philostrates Imag. 1.13; Opplan Mol 4.633. For scientific conllemation see B. L.
Fartridge, ). Johansson and J. Kalish, “The Structure of Schools of Giant Bluefin in Cape Cod Bay
Envirommental Biclogyaf Fuhes 93-4 (1933), pp 253-262.

* For the many refivences to hunting tum with 1he harpaon (ixBudervpov, knTocdvor Tpuaivr fise fa,
iriclerts, et} bn antiquity, see Thompson (194 7), p. BS. For good comparative evidence ses R. Cillett
“Teaditional Tuna Fishing: A Study at Satwwal, CrotuliCaroline Idands,” Birkop Miseum Jul bel in in
Anthropolagy | (1987) pp-6and 29-30, and 8. Crock ford, “Nrw Archarologicaland Ethnographic
Evidencaolmn Extinet Fishery for Giant Blucfin Tuna {Thanmus dlymaus orientaliny on the Pacific
Northwesl Canst of Morth Amesica,”™ i W, van Neer, od, Fish Exploitation in the Post; Proceedings of the
7* Miretingo fthe ICAZFish Remains WorkingGroup{Leuven 1994), pp 163568, Carl Safima describes
lenghy the dechine af theonce-thriving New Englandbluefin {ishery, which includesharpooners, inbis
Song forthe Blwe Ocean(New York 1997).pp. 7-116.
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Cleon (313 ): &wd 1w meTpdiv avlev Tols dpous Buvvooxondv, “as you peer

down from the rocks scoping out tribute like tuna ™

(tiven that they were situeted on tand, these lookouts must have been subject ©
awnership, whether by state, jemple or individual. Furthermore, many of them would
have overlooked Awiéves, bodies of water that Ptalo (and Roman low as well) specifically
exempts in his law establishing fice and open fi shing rights a sea. The erm Ayufy can
cover 8 wide semantic range, corresponding © anything from a sheliered body of water
suitable as an anchorage o a fomal harbor complete with breakwaters and docks. On the
one hand, it is very likety that fishing rights were, 1ogether with other harbor rights,
carefiully controlled in the chicl harbors of many Greck cities. On the other hand, there is
no reason o believe that city-states could or would have regulated fishing rights in every
cove or haven. There is no evidence, lilerary or documentary, suggesting the regulation
of any of Attica’s hundreds of small beaches and coves. Elsewhere, the existence of
specific and limited regulations implies a genergl freedom therefirom. On the iland of
Cos, fir example, a sacred law refizrs o a number of Jookouts that are subject to
regulation, implying that local fishermm freety exploited the island's ather coves and
beaches.? The arca known as Aypiot Awéves, or “Wild Harbors,™ which constituted a

rich fishing area n the Argolic Gulf, is perhaps ancther 1elling case: an inscription from

T In addition to the evidence discussed below, see thedescriptions of uvvooxdmor in Aristotle (H4
537019) and Plutwrch (Yor. 298c), and the Guvvoorontio mentioned by Strabo (5.2.6 and & 17.3.16) and
Synesies (Ep 7). at well a3 Theoering' Gwep T Mivvex ovomadita "OAmyg & ypimelk (3.26).
Bindliff {1977, p 1221) wggests that the fundationsofatow er ot Saliagos donot represent eardy defensive
wiorks but the sie of 2 wna-wakching tower. £ has been suggested fkewise thal 8 number of Roman stone-
buili bowers excavated an Spain and North Africa be identificd, togedwer with examples depicted i mosaics,
a luna-walchisg towers.

" On Cor see 5’ 1000.9-11 and thediscussion in secton threebelow,
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Epidaurus, which Jameson, Runnels and van Anded adduce as proof that the region was

not exploited by ancient fishermen, is better interpreted only as evidence that fishing in
the Wid Harbors was entirely unregulated.*

The methods devised 1o trap ancient tuna were varied Likely the most common
was the simple beach seine (see fig. 1). Used 1 1arge1 a wide varicty of species, this
method of fishing, often mentioned by ancient authors and even depicied on Roman
mostics (sce {ig. 2), remained a popular and profiable method in the Mediterranean well
into the 20* century and is still used in many partsof the world even today, ' A century
ago, Wilski described in wonderfil detail the operation of a traditional beach-seing on
Thera! Between nine and cleven fi shermen, or TpatTapibor, would awake bdfivre
dawn, Joad the net into a boat for six rowers, set the net owt parallel 1o the beach, and at
daybreak dmg it ashore. A third of the calch would goto the owner of the scinc,

* There was o modern tunaarap in the region ot the Bay of Satandi from at least the 192 cenury,on which
see Apostolides(1883),p. 75; likewnse BniilT(1977)p. 240.Jemeson, Runnelsand vanAndel sugpest,
however. st fisharmendid not exploit the region in antiquity bocmne ther 8 *o mention of fisking
the arbitration between Epidaures and Hermion, which coversthe Salandi arca. ™ See M. H. Jameson, C. N,
Runnels, and T. H van Andel, A4 Greek Couniryside: The Sowrhsern Argolid from Frehisioryio & Present
Day(S1anfacd 1994, pp. J14-315. But the sbrence ol any mention of fi shing in this dispute, which exlsis
intwo copies, IGIV® 1.7 [SEG 11.405), from Epidaurus, andthe other, SEG 11377, from Hemione, it
ielling for a very different reason. The wording of the inscription and the present character ofthe lmwd show
that Epidacrus and |lermione were intorested i this region s the peripbery of cach stale’s tertitory chicfly
bechurie it afTodded tich patluthge fie goats oa which see lamictdn «f o (1994), appeadix F, “The Border
Dispuse Berween Hermion and Epidauros,” pp. $96-606. There it no reason o balisve either stwie could
hawe found it feasible ocdesirable to regulate the karboes slong this remote sireich of const that was likely
exploiled not on ly by cilizens of Hermions or Epidaarusbut also by localand “transymersst” fshermen,
expocinlly the fermer inhsbitantsof the nearby snd recenily destroyed townaof Haliery. The adjective
Sypiog carricamany of the same coanotations as itscloscst English equivalent, “wild’, ie itcoukd hear
refer > the richnessof te harbors 2sfishing grounds, but justas eaxsily (o the ranclencss of die place, on
which meanings see LS), sv.

'*See, wg, Oppian Mol 3124 md 4.490-503; Aclian NA 1.141; Ploarch Mor. 97X,

P, Wilski, There: Unserswchungen, Vizrmessungensnd AusgrobungeaindenJtobren 1895.1902(F. F.
Hiller von Geerringen. ed], vol. 4.2, Kimariogische Beobachwngen qus Thera (Bestin 1909),
specifically Nacherag €, “Zage s dem Volksieben,” pp. 156-182, esp. pp 158-164,
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apparently never one of the fizshermen. Afler certain bonuses were paid to those wih

specied functions, the rest would be divided oqually among the fishermen. These
fisheries were entirely unregulaied, and Wilski Ksts thirty-cight Theran PdAo, sites
where, depending upon the winds and other factors, fishermen traditionally deploved
their fratta. Obviously this technology could be adapied, as in the fishery wilnessed in
Alciphron's letter, 1o target tuna indaylight with the aid of a lookout. There is, however,
good reason 0 believe that ancient technology advanced well beyond the beach scine.

Traditionat [talian eonrare and French madrapues arc giant trap-nets of varying
design and complexity (sce fig. 3). The tuna are funncled into the traps by carefiilly
positioning long barrier nets, with one uslly extending divectly out from the shore and
often with a second placed perpendiculer 0 the first These nets, as wdl a3 the trap itself,
are set oul cach spring only afier the rais determines that the stormy winter scason has
safily passed, and they are taken in again st summer’s end.” Pethaps the most famous
and well decumented of these traps 18 atFavignana in the Egadi klands off Sicily’s

nordmwest coast. The Favignana fonnara isone ofthe last examples of a technology once

ROf iownare F Arcy Thompaon writes (p.36): *"These are permanem constrections, besed on solid
foundations.” This is not irveof mostiommore., of In fact of any described by F. Paves, L indieririadel
fona(Rome 1889), C. Parona, If tonnoe la suwa pescaRieglo Comiiato Talassigrafico holalionot8)
(Veniee 1319), o, more recently, in V. Consolo, od., Lo peycadel romno in Sicilio (Palirmo 1936), At
Favignene thorais determines each senson when and peecisely where the trap will bo located snd the
ms 11 ve barric £ nets ar e thenplaced secordin gly . On Sicily the med was trad | Sienslly anchored by ngo
blocks cul for this purpose (3¢ fig.4). Theblocks and anchors must be massive encugh 10 secure thenet
apaingt the drag of thecurrent, which, g hven the size of the nets and the speed of the Corrent, can be
congidevsble. This detad may have misled Thompson inte ssuming the Uaps had permanent foundations.
indoed, Thompsoncites Rhode, wherwthe wrrorscsems tohav o originated (p. 4 71 “Quae tam quusn castells
marina..o validis fudibw construcs sigeoancoris plumbrisque ponderibus lapiditmsve in fando murhy
devincta sunt in frotis vel inter innides athynnhy pccipue foqoentsey™ Rhodesbo aneat thal in
Sardinia, Sicify, Daimasa, Franceand Spain the traps are used “par totum annum ™ This stalemenl is
decidedly nol ue and seems 10 be a logical deduction destved from the false assmplion that the stone
ancliw £ are prrraanent B undations,



widespread. Duc to the combined pressures of overfishing, pollution, and
technological change, these traps have almost entirely dissppeared with their quarry."
Mediterranean tuna-traps occur in & wide varicty of fioems, such that no two
fonnare are identical. The traditional Sicifian trap i essentially a long rectangle 200-400
metees in length, as much as forty meters wide and between twenty and fifty meters deep,
It consists of a scries of net “rooms™ which can be closed off as needed (see fig 5).
The trapped funa are then herded from one room to the next by opening and closing ibe
“gates"—sections of net that ke on the s¢a floor untl being lifted into place by means of
ropes running © the surfisce. The last room, called ins Ttalian la camera della morte, has a
densely woven net floor, which, as @ & drawn up, brings the wna to the surfiace fir the
final slaughtler, the matanza., There are many published reports of the marfonza, fbw
moee compeliing than hat of Jacques Cousteas, who recorded his expetience diving in
the Tunisian jonrgre o Sidi Daoud near ancicik Ctn'th.agc:.'j Concerning these “preat
labyrinthine fish-traps™ D'Arcy Thompson agreed with many carlier scholars in

" A century ago there were dozens of ronaare on Sicily slone. Already rendered uncompeditive by fictory
hongdiners and seiners, Medileigiean fonsare nowhavenobiocfl n tacakch, The kne survivorsare
rbsidized by towrints who pay towitness the spectacke. in tx 1990" sthe fomiarorizt F ev igaanasttn buted
theic tonnara’s conlnued operation chiefly to s location well out to seo wikre the migrating funs e
furnmcled between the islands. Here thetonnorodi manage to survive on what Maggio daaio (p ) s
“the bast trickle of what was once a prest river of tuna™

" Maggio (2001), p. 139. For a detailed description of this taditional technology see V. Foden's The
Sicilian Tuna Trap(General Fisheries Council for the Meditermanean, Stodies and Reviews 13] (Rome
196 1). Numerous studies have boen published in laliam in addition to those ciled sbove, sex, 0. G L.
Danzise and E. Zinna, Lo sarkurza: i ritorme die Llisse (Cotenia 1987) or B. Cenlola, Le citd dd mare: lao
peica con f¢ onnare in Jalia (Avaglians 1999).

¥ See 1. Y. Comttews andF. Dwmas, The Silem Woorld(New York 1953), pp. 2179,
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suggesting that they “remain unaliered from ancient times. ™

Thomas Gallant, however, rejects outright any suggestion that modem ionrare
had ancicnt predecessors, boldly asserting that the “true madrague, contrary o popular
opinion, was not known or used in antiquity ™’ This would come as a surprise © the
Italian and French authors who confidently assert the opposite.'® But Gallant’s claim has
met hittle opposition from scholars writing in English. Indeed, it has often been repeated.
For example, Jameson, Runnels and van Andel wrile, “The role of the tunny in historical
times has ofien been exaggerated. according 1o Gallant. and this 1sso even after the
develiopment of the true madrague, unknown i antiquity, as a system for large-scale
capiure ofthe fish. ? Pethaps more worrisome is that Gallant's claims have occasionally
formed the basis of additional re-intemetations, with important historical implications. ™

The only evidence Gallani gathers for his claim is that tha “the description of

tenny fishing presented m Achian and Oppian bears absolutely n0 resemblence © the tuc

" Thompson (1947), p. 86, fiollowing Rhode (1850), who likew ise asserts that the modem wraps &0 not
difTer from their ancient predecessors exoept perhaps inscale (p &7 nec nistmagnitud e sumptiing gwe
tmpensis profrae differunt o ilis veterum mochinationidus,

(1933} ,p.21.

"* See e many general works on ronmare ciied below, 85 well as the naey fascinating lhistoties of
individual rownare, sech a8 F. Maurici and F. Vergara, Prr umastoria delle lonnare siciliane: & tonnarg
drlif Ursa (Palermo 99); N Ravazza, L'nfitma muciora: stona defla forrsoro di Boragia (Trapani 2000},
G Come, Addivamico torma indagine sulle tonnare di Portopegha. Portoscuso ¢ lrola Piana dal XV
secoloaigiornl nostri{Calgiari 1985); S. Rubine Latonmara Soline: tradizionie riti di una tonncra

(Alghern 1994},
 Jameson eral. (1994), p. 314.

® E.g Jameson, Runncls and van Andel's recont treatment of ihe Southsrn Argolid attempts 10 overturn
manyof DintliiT's influential theories, among them the idea thatrich Aegean {i sherics, and B¢ fishoimen
that explolted them, played an important robe in the emergence and devejopment of civilization in
prehislorkc Greece. The audsors’ chief coumenveight 1o BindliTis Gallant. See Jamesoneral (1994), pp.
309214,
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madrague &rd only a very general one to the ronnara.™  Gallant makes a categorical

distinction between a “true madrague™ and a ronnara, but the terms madrague and
tornara are essentially synonymous. Gallant’s sole source for the workings of a fomara
is Faber's fizscinating study of 19" century fisheries in the Austro-Hungarian regions of
the Adriatic. Faber refers 1o Adriatic wna traps as tonnare, whereas they are elsewhere
more precisely referred W as ronnerelle, “linle traps.™2 A typical 19™ century tonmarelia
in the Adriatic may indeed have been considerably less involved than a “true madmgue,”
requiring no long barrier and generally consisting of individual nets configured in such a
way &5 1 lrap the fish between (he nel and the shore (sce fig. 6).2' Faberdescribes its
aperalions as follows:
When the shoal has entered the enclosure, the entrance is & once closed by
drawing ashore a sufficient quantity of slack netting, which iz left hanging for this
purpose at the outer end of the net, by means of a rope, which is kept on shore
The alarm &5 then sounded by throwing stones near the inlet through which the
fish have just passed, and by raising a hue and ¢ry, s which alljoin, in order to
drive the shoal towards the end of the enctosure. The scene 18 now one of imense
excilement and bustle, the nets are hauled in, and the fish are killed by means of
spikes and oars, thrown ashore, disembowelled, and seré o market.
Ofthe fifteen tonrarelle on the Dalmatian coast the largest employed only thiny -four

men and the smallest eight, with the average operation employing a dozen.*

U Gallune (1985, p. 22.

B Gallant's only cited sources for madragees s the briel descriptions in A. yon Brandt, Firh CatcMing
Methods ofihe World(Surmcy 1964), pp. 70-1 and $1-2 and ). Dumont, “La Piche du Thon k Byzance & T
dpoque hellénintique,” REA 78-79 (1%76-1977), pp. #6-119, o1p. p. 108,

¥ Faber (1333), pp. 11111

M bid., p. 132,

Bibid., pl. 1
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A similar operation during the same period in Ureece s described by

Apostolides. In spring as many as 20 vessels set out from Spetzes for the coast ot the
mouth ofthe Argolic Gull, imo which, &t would appear, tuna migrated in considerable
numbers. Eere cach operation would attach one end of a vay long net 1o the shore and
then streich i out perpendicular o the shoreline for some distance into the Gulf. The
fishenmen would then erect 1all masts, aop which they would place the individuals given
the task of aobserving and signaling the approach of the tuna, which would then be
encircled by manipulating the ends of the nets with a serics of lines,?*

Gallant makes much ofthe fact that ancicnt descriptions of tuna fishing gencrally
diiTizr fiom the ronnarelle described by Faber and Apostolides, asserting that ancient tna
fisheries would consequently have been much less eflicient even than primitive ama
fisheries in the Adriatic, let alone “ue madragues.” But there is no reason tha a
plethora oftechnologies should not have exisied simulianeously i antiquity, just as in
very recent times.?? In other words, the existence of more “primitive™ technologies
hardly prectudes the existence of more “advanced™ ones. And (here is, in fisct much
ancient and medieval evidence that complicates Gallant's ¢laims. Most problematic i o
passage in Oppian's Haliextica that begins by describing how the schools of giant blucfn
enier the Medilerrancan in the spring and arc deased in the south of Spain and France

% Apostolides {1883}, pp. 39-40.

7 E.g.in addition 10 the wna seines employed by the Mshermen from Spetzes Apostolides recorded (1333,
pp. 74-76) the existence i mo fewer than ten Quvtia, or tuna-raps, in Greece, including tree in the Argolic
Guif, ong ofthese ot Salandi. Bintif¥ (1977) laker described 2 tuns-trop at the yame location (p. 240% 4 Bly
the waier's cdge stands a thick pos about twelve fiet high, up which nums a ladder of siats neiled into the
wood At the top is & crude chalr of three branching Kule stakes. In front of the pole in the shallows k an
arc-tike arangemenl of stones, and beyond this 2 large sedics of nets set & right angles to the prormonory
into the bay."
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and then again off Sardinia, Sicily and Souwhern italy.” The passage, which concludes

the third book, culminates m a description of a mcthod of capiure that closely parallels
the operation of modemn fonnare (3.640-48):

™ & ajriva Sixtva mivra 640
GOTE TEAI T gnkev bv olSpaon-év 5 mulcopol
BikTucy, dv 8¢ muAal, woxaTol T audaves Eaow,
ol B Bocxy cevovtar éml aTixag, oTt pdhayyeg
avBpav ¢pxopfvoov kataguiadiv-ot piv Eaow
dmAdTepol, Ta § elol yepaiTepor, d F i péoon 645
cpTr amepichon &2 Mweay Evtoode plovaw,
elodrev Lpepcoot kal dypoutvous avédnTa
SikTucw agpven) bt xal Eoxos lotata aypn.

Immediateiy all the nets are set n the swells ke acity, and the net has its gate-
keepers and its gates, and inner courtyards within. The tuna rush swifily on in
rank and file, like phalanices of men advancing iribe by tribe, the younger together
here, the older there, and those 100 in middle age, and they flow endlessly within
the nets as long as they are so compelled and the el @ capableof holding them.
And the catch is rich without comparison,
Oppian’s metaphors of “gaies” and “gare-keepers™ and distinct “inner courts™ only make
sense if he 5 speaking of a tuna-trap consisting of muitiple fixed nets tha can be divided
by net “doors” into distinct “rooms.™* These are the very seme analogics employed by
modern fonnarod.
Giallant can hardly ignore what appears 1 be a clear refierence 10 2 tuna-trap but

he insists that although the descriplion seans o be “schematic™ & cannol describe a “wue

M 3520630 Covweor B ob yerthy piv an° qlpundpors Titucra Lksavor oTdyovm & k&
Auerépns drds Tpya/ dlapvod peta Aooay §1° clovplowo: yduow / 1oix & 5}1‘01 npoTovuly
1Bnpibos Wlcher dhuns/ dvipy dypdoccua Bl xoudtwrey “Pnpes/ Sevrepa S Pobavoio
naph ovépa Bnpnripe/ Kedtol @oxalng te nalalgaTo évvaetiipes/ Td Tplvow dypoomion
Sooot Tpwvaxpif whoo/ dvvaltir néwrou v wap*olbuom Tuponvalo/ IvBevanepicio id
BivBeciv &Aooy dAkos/ xiSvavTal kal mavoy HnmAiowm 85Aoooay, “The ace of tuna comes
from the wide Adanlic,rangng o thereoches of our sea when they desire o spawn i the spring. And the
Iberians, prowd of thew strength, fi mtapturethemn i the Iberan Sew. Then they e buniednewr ibe moath
of the Rivdanus bythe Calis and the ancient inhabitants of Phocara, then again by thosowho kve cn Sicily
and pong the 3urf ofthe Tyrrhenian Sea. And fiomibere dhoy scaticr in the measureless dopths, some hesg,
some there, il agoss the whole Medicrrancan.”

? On wUxatol T avhdveg, Oppian's scholizsigives PoBiTaTon, TsAawTalor.
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madrague® becouse “again, it i quite clear that the nets were sel owt only after the fish

had been sighted " But even the most claborate 20 contury Sicilian fonnare wae not
set out until the proper season and they employed lookoutls 1o watch constantly fiactuna
entering the trap, which would then need 1o be closed and (he wna herded firan room
room. It is quite possible that Oppian has here included the role of the lookout in the
soiting of the nits by analogy with their role described in so many other sources. And, as
we shall see, there are a number of other refisrenees in ourancient sourcesthat would
seem 1o refir in passing © what could only be huna trap-nets.*

Ins fiact, & number of scholars have detected underwaler remains, chiefly lage
anchors, of what they suspect were once ancient tma-lraps.”® A hint as 10 the scale of
these ancient fonnare is perhaps to be found in Aelian's brief mention of kryrobnpeio, a
term, he tells us, tha the Itakians and the Sicilians use 10 refier © the places where they

store their giant ncts and all the other gear required in the bluefin fishery, which they

*Gallant(1985),p. 22

¥ 50 eg. Lucian’s Timon 22 . okog alroix & Wavos &k ivxod Tiis cayrfives Silquyey olx Shiyey Té
Béheap xaTa meay, . hecarse s grest » buna has cacaped fom the maermast chambes of thenct afier
devouring no amallquantity ofbait.™ Lucian could be mining twodistinet fihing enctaphocs, but taken on
its fcn the metaphor seems to refix to the process whereby tuna ace kered ioto the remmarn. Al of these
abusions are collected and discusscd by Rhode (1890), csp. pp. 47-49, See also the bricfarticle, chiefly
wreating Oppisn, by G Mastromarco, “L.a pesca det tonno nells Grecia antica. Dalia realid quodkjiansalia
metafora poetica,™ RCCMA0 (1998) [Stwcli inonoredi A. Masaracehial, pp. 229-236,

M Much of the evidence is summarized in ¥, A. Gianfrotte's article "Archeologiasubscques ¢
testimoniznze & pesca.® MEFRA 1)) (1999), pp. 9-36, wtp. 19. Addicionalty, Ponsich reports that an
wnderwaier swvey near te remains of an mcient porum istallation sewr Bedo discovered the remairs of
mmcrous massive anchors. In his view. these anchors “confirmarian ta exBtencia e ja Anigacded de una
simadinaba” See M. Ponsich, “Archéclogie sous-masine 4 Belo,” MOV 12 (1976}, pp 469-70 and, on the
garumw installation, M. Ponsich, “A proposd'une usine antique de salaisons 4 Belo {Bolonia-Cadix)," MCY
2 {1976), pp. 59-79.
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refir 1o ns the xrefa® Aclian’s descriptian calls to mind the great warehouses that

mark the sites of Sicily's abandoned fonnare (sec figs. 7-9).>* And cursory
archacological investigations have detetted evidence of ancient tuna saliing operations at
many Sicilian sites shared with modern fonnare’® Ponsich and Tarradell observed
precisely the same phenomenon &t many of the ancient salting installations n Spain and
North Africa.’® These installations are occasionally refisrred © in owr Latin sources as

celarioe of cetaria, and tuna fishermen as cerarifl? Subscquent research has greatly

 Ael, N4 13.16: Tiw Téw Bivwcow Gipav Trahol Texal Zuehol inyrelovquiodow sropdlne Td
xwple, Bda arrols Ficabs GnoawnilscBor vé TebicTva vh ykyéla kal ) Acumlh wopaoxsvh &

Onpa T, xaAeTa vrod knTolinpila, ToU Bivvoy T péyslos & T« Sovioptviov ™ Aovmv
drmoagpivan, “The lalions snd the Sicilizrin prefior to call their tuna fuhory s anmiia; and the I:Ili:l:l where
they s accustomed to house the massive nets and the ather gear are calicd envobdngio, wishing hereafter
todistinguish the size of their tna as belonging among the cetaceans.” Strabo reports x5 walt that the (inest
tuna fsheries, xnTilon, are found near Cumae (tlol B xol krrrion map” olroly &potal, 5.44). This
evidence ioggests that the Sicilian Sophron's mime, The Ting Fisherman, of which unf ontunastely only the
barest races remain, may originally have been titled dxnroffipac, rather tan dBuvvobdpas, as it ix
knavwn 19 laver acthors (frs.§5-48 K.A).

* In kaly, the tormy tomnare vefiees callectively o the tuna-oreps themselves as well o3 to the installations on
shore. For a catalogue of these sites, with photoprapls of the remains of the warehouses.see S, Scime,
*Schode delie tonnase sicilione,” i Coasalo (1936). pp. 180-152.

Q. Pupura, "Pesca ¢ stabitineenti antichi per la lavorasione del pesce i Sicitla: |—8. Vite (Trapani),
Cabs Minn ols (Levanzo)” Sicilia Archaeoclogica 48 (1982), pp. 45-60; “Il—isaladelie Femmine
(Palerma), Pumvie del Molnazzn (Purea Rais), San Nicola(Favignawna),” Sicihia Archoeclogica 57-18
(1983), pp. 53-85; 1ll—Torre Vindicezi (Noto), Capo Ognins (Simcuas),” Sicilio Archoeologice 6970
(1989), pp. 23-37. Archacological remins near the sie of theencient Sardinian city of Comus have
Jikewise boen auibuted © an ancieny jomaara. e A. Taramelli, “Cuglieri. Ricerche ed esplorazioni
nell"antica Comin,™ Nortrie de gli scavi {1918}, p. 288. Pliny (VA 32.131) dravvsa connection betwaen the
sland's name and i Sarda ind vocanw padens fouga e oceano venlens. Pollux (6 .45) liss Sardinian
sah-Niah, ZopBora Tapixn, together with tiat of other regions well-known for thewr rich fi sheries. This and
odhver evidence is discussed by E. Pais Stordr della Sardcgnaedella Corsica duranic if dominio romano
(Romw 1923), pp. 522.323.

%01965), pp 9792 and fig. 1. Manyofibese sitesoriginally inchuded warchouse-like structures that
housed not only rows of vats o producng garws bol open kalls and stovage spaces Of s scake and dosign
that does indeed muggest o astlogy with maden fornare.

*For the cwiries cosaria and ceiarium OLD gives only "a Nish-pond” TLL hazards no definition for criori,
~ae butotliery piscinae [ix the neuter phiral ceiaria, based on Horace sar 2.5 44: "More mns will 1wim wp
and your cetariawill overflow™ {phovs adnaburd thynnl ercerariacre xcent). The scholis to this passage
give alternately ceraria dicuntsrpropeie loce In quidas safsamenia fiwnt and officiha, v gua liguamen
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increased our understanding of the scale of these operations; Ponsich identifies a

hundred ancient installations in Bactica and Mauretanin Tingitana alone * New evidence

continues W be uncovered.”” Ponsich is convinced that these factories were supplied by

con ficiwr(see O. Keller, Prendacronis seholia in Horaliwm vetastions, vol. 2 (Leiprig 1904 [repr. Stuupert
1967]), g 172} And Pliny refiers specifically 10 the most.petised garom & being made “from mackerel m
the cerarils of Rew Canhage” (numc ¢ scombropisce [oudatissimu m in Carthaginis Spartarioe cetariis—
soctorum idappeliotur .., 31 94), which should refier, as indecd Btienne abready suggests(1970, p 308) ©
the galing basing o richty documenisd by wrchacologisis. And ehewhere Pliny rebates that =in the celarics
of Caricia [a giant octupus} was accustomed toleave the 1¢a and enter theopen tanks andeat thepackling
fosh™ {Carelae in cetarils arswerus exire ¢ marl in Taws corwn aperrad argte 1 safsamerita populari, Nif
2.92). When captured, the emaing ofthis octupus were aard @ have welghed 700 pounds (refiuidar
adprvamne miracuio pependere ponda DICC, 9.93). The terms cekawio and ¢osaricm clealy relerred
specifically ® sak-fish installations. Ocher scholars, however, Tollow OLD, Fairclough e.g a3%erts i 2 nowe
o this line in his Loeb addition ofHorace than “ovrarie were anificial preserves” Interestingly enough, the
e may have been applicable, much iike the werm tosnara, both to the fisheries and bo the accompahying
insallstions on shore: ancther reference i Pliny refirs to & mulus on Cyprug “close by the cefdriat™
{37.66). The tomb apparently had & martle bon adorned with emevald eye, which gleamed 30 brightly,
even deep inlo the sca, that it scarcd sway the tuna unti] the fi shermen replaced the oyes with dillferent
soied A frigment of the comic poet Potiddipuat (fr. 18 K-A), preserved only in Belker's Amecdodg Gravca
(omoy B ripogcow. Tieollhnres Meragepoudvoig, 102.32), refas specilically W Cypriot sall-Ii sh.
Finalty, fx cerorii a3 an ancient term fie fonaarofi so¢ areference in Yamo's Menip peoe to “thetane-
fishermen who, when they wish Lo spy the tuna in the sea, Climb atall masl”™ (celarios. cum videry volund in
mari Uamnod, escemlere in matum ofte, fi. 209, Krenkel). Keenkel comments (p. 371}, creoneouns y:
“Gegeatber der Kitstenlischerei 1 bej Varro eine mobike Beobachtungsstation dichtes am Schwarm wnd
kann ihm folgen” As we have seen 2 tll mast” need not seder b0 the mastof a ship, bot thety refiors to a
loclout set vp ona beach. Elsewhore crior i seoms o refior specifically 10 purveyors of salt-fith (sxe Vamo
£.17.72 and B.96.1).

" See Ponsich (1988), fig 6.

Poee t.g. the sddinonal evideace cited & Curtis (1991); A M. McCann, ). Bourgeoh, E K. Garda, § P
Olezon, and E. L. Will, The Roman Pory ond Fiheryof Coza: A Creaitrof Ancient Trads (Prnceton (987).
and | C Edmondson, Two ndustrier m Roman Lusieawia: Miningand Garum Production [BAR In. Ser.
362) (Oxfiord 1987), esp pp 100:151 and appendix 3, “Rovvian Ceurriae in Lusitania, ™ a caualogus of fercy
ientified oriuspected installations. Recent survey wotk, lagely in Tunisie, has more than doubled the
nuitber ofkndwn mnstallations n Noith Africa, soc W. Ben Lazreg, M. Bonilixy, A. Drine and P. Troussct,
“Production et commercialisation des saltamemta de VAfekque ancienne,” in: P. Troussel, o, [ A)frique
Nord antique of médidvele. Productions elespartations africanes; actuoliffy archéologiques {Nanles
1995), pp. 103 12, e1p. pp 104-116. Fmally, reseach into specilic smphora types offers an entirely néw,
but still larpely undigested, store of evidence. The mos recent discussion is found in B. Ejatrud, “'Sire
Matters: Estimating Trade of Wine, Oil asd' Fish=sauce fromn Amphocse in the Firw Centary AD,” in
DeldierNielsen, Ancient Fishing (2603}, pp. 175182, BekkersNielsen (2002) mcludes a brief symopsis of
the evidence (pp. 33.33). On the surprising concentratioasof gorwn amphora, which outhumber wine and
dail types in the finds from the Ropun coloay of Augusts Raurica in Switzertand, ol leastduring the 1®
cealuties BC and AD, see S Martin-Kilcher DXe rdmischen Amphoren ous Augst sund Kaiseraugst 111
[Fecschungon nAugitT] (BascllPE7.94), p. 46%and474. Ousimilar foda from Giowceier, D, P, 5
Paacock and D F. Williams, Anphoroe amd the Roman Econorty (London (9853, p 27. The evidence fiom
shipwrecha is stull knpossible to quanitify, but the garwsy and salt-fish amphors types show up with
surprising firequency, on which see A.). Parker, Anclent Skipwrecksof the Medderranean andthe Rotnan
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almadrabas, as tonnare are called in Spanish, and he suggests (hat this technology

likely originated in the Eastern Mediterrancan well before 4 arrived n Beetica and
Tingitana *°

This nrehacological evidence for large-scale sali-fish and fish-sauce production is
not restricied w the \Western Mediterrancan and the Atlantic. The salt-fish industry in the
city of Chersonesus on the Crimea provides one example: collecting the evidence for
some 90 salting vats identified by Russian archacologists since the 1930°s, Viadimir
Kadeev estimates that these vats would have had a total capacity of more than 2000 cubic
meters, greater than tha of twenty-five standard swimming pools.”  Archacological
evidence for such operations m the Acgean B largely absent, but 4 can certsinly be
inferted, albeit on a smaller scale, firom literary' and papyrological sources. Pliny, for
example, states that the ity of Clazomenae was praised for #5 garm (31.94), although
this reputation could perbaps be atinibuted © its inkdustries abroad: Strabo noles that the
Clazomenians owned lookouts in the Crinca (11.2.4). But Thasos was clearly an

erporier of ocally produced salifish. Thasian salt-fish appears %o have been readily

Provinces [BAN 530] {Oxford 1992), end ), Pekary, Repariorium derhellpnistischen sl ramischen
Eehigfdaratellungen {Borcas beiheft 8] (Mumich 1999}

*(1928), pp. 26: "La peics mediante almadraba €3 muy sntiqua y, 56 dudn, habsin que buscar sus origene
cn b3 civilizaciones del cercane Ovemie. Desde o periodo republicane sonvaney més aon durame ol
ieingdo de Augusin, las ahnsdrabas se extendlieron por 080 ¢ munde occidental mediteirdnes, v, mis
comcretamente, en ka zona Jel estrecho Je Gibrakar, quezd ¢en perjoicio de ks pescadores pinicos.”

“iee V. N Kadeev, Ocherki istorii ékomomits Khersomesa Tirvriche skogo v 1-fPvekakh n ¢ (Khtrkov
t970), p. 12 and 5.4, For the purposes ofithis caleulation T have used the standard pool size of92 x 4.8
metery with shallowest and decpest depths of 1.0 and 2-5 meters. The mosl recent discussion of Black Sea
evideace i 1. M. Heje. “The Archacological Evidence fir Fish Processing in the Black Sca Reghon,” in
Bekker-Nlelsen, Ancirat Fuhing (2005), pp. 133-)60. Most of the saking nstallatlons a 2™ contury AD,
but Kierary sources suggest that the Black Sea was an bnportant soorce of saltfish already i the $* century
BCand kikcly sven enrlier, Ser aso | Lund mnd V. Gabnichien, “A Fahy Busmmss. Transport Amphorse of
the Black Sea Region as a Source far the Trade in Fish and Fish Products in the Classical and i{ellenistic
Pesiods,” in: Behker-Nielsen, Ancient Fishing (2003), pp. 161-170.
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available & Athens in the fifth century BC.2

Whether or not we assume, with Ponsich, that (he raw material for thegarum and
sali-fish industries would have been supplicd by madragues, and that thistechnelogy
originated in the Eastern Mediterrancan before spreading w the Black Sca and 10 e
West, it s apparcmt that the history of this and similar technologies s more complicated
than Gallant suggests. Sictlian ronnare have om! histories dating back at Jeast a8 far as
the Arab oceupation, as is reflected in certain Arabic terms still employed in the
operation and in the “curious and ancicnt™ songs that were until recently sung by the
fi shermen® Some abso have documenied historiesdating back © the ninth century,
when & would appear that a pumber of new Uaps were founded in Sicily and & points

farther west. The fonmara o Favignana, fix example, was founded, or pethaps re-

* A Feagment of Cratirvut begins: “You know the Thasian fish-aauce.. " (fir. 7 K.A: iBag rhw Oaoiav
Ghpny..). A3 the rest of the firsgment Riustrates, the speaker i Clearly reficering 1oa person, but U joke
seems o rely on the ready availabiloy of Thasian sauce, ssdoes a refrence i Aristophanes® Acharnians
(&71):0l & Daolav dvaxucbor Mnapaumea, “Atd some stir up the brightly banded Thaskan" The
scholitst explaing what Arsistophanes® audience already knew, “Thasian” s Thasian [t shamce Sdeiéy
o Baypa AyeoBay ix 1énrdnd wupdx By, Bty Beoolav txdiouy, Hoppene (193, p.24)
fixkows the rditors in wking an inleresting papyrus fom the Zenon archive as relaming specifically to a jor
of sakrd tuna imported from Thasos, PSY V.533r2.44.45 (Philadelphia, 3 ¢. BCY Tapl xovcspaliov
dweh/mTwv erowmxoy Odaor) wpldincy) a, “One Thasian jarof peepared malt-fish from choice
seavont] tuna™ The same kst of expenditures inchxdes an emry foe ajar frem Peparcthus in the Sporades
{rich lishing grounds even todmy) of cubed and salted bonito (1. 37 xuflcov memovisds Tlenapiibov)
wep{dpuov) o).

“ E.g. raix firam the Arabie wond for *boss’, and the 1erm madiagwe itsdf, the lkcliest ctymology for
which derives i, like the Spanish almadraba, fom Arabie, an etymology abready available 10 Rhade (1 290)
and supported by J. Coromines and J. A. Pascual, Diccionario criicca stimofégico caueliano € hispdrics |
(Madrid 1980), p. 182, On dhe “curicus and ancient” rorgs (Thompson, 1947, p. 86), recorded a3 exrly as
the 17° century by Athanasivs Kircher in dis Muswrgia universalis (Rome 1650, cepr. Mew York 1970), ace
especally Elsa Gupging, | canti dell memoria,” in: V. Consalo, od, La perca ddf romnoin Sicitis (Falermo
1986),pp. §5-114, esp. p. 90, where she disamses the likelihood that certain of the phrasespreserved in
thesesangs (e.g. “e siamola aismola™) predate the Arsb occupation by many centuries. Maggio (2001)
eporiy that the songs ase now all but forgotien, exen by most of the fonmarols
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founded, by Arabs in 807 AD* Nor was this technology limited fo Sicily: the tenth

century traveler Amad al-Rizi marveled at the claborate fisherics in the Gulf of Cadiz.

Centain scholars have supgested that these traps may have been an Arab
invenlion, & view, however, tha finds little direct support.*® The likelier explanalion is
that ihe appearance of evidence for fonnare a the time of the Arsb conquests is chiefly
due to coincidence: throughout much ofthe Wesiern Mediterranean the ninth and tenth
cenluries are characterized by an economic revival as well as by the appearance of
documentary evidence afler centuries of relative silence. ' McCormick observes that (he
abandonment of sali-fish installstions in the sixth and seventh ceniurics, and presumably
of the accompanying trap-nets, fislllbwed by the re.emergence of large-scale hina fisheries
nwo centuries later, corresponds to the broader economic patterns independently

suggested by other evidence.*® Ponsich, however, is adamant that the clearest period of

* Maggic (2001), p. 57.

“Sec Lavi-Provengat, irms, “La Description de §"Espagne d* Amad al- {1, AL Andalus)E (1953),
pp 31-108 ¢c3p. puragraph 58,p. 9.

“ S0 Mack Smith (1968), p. 8, speaking of carly madieval Sicity: “Apart from agricuttuce, there was &

' fishng industry, and perhaps an abogether new and elsborsie technique of tuany (ishing was now
adopted™ But the conclusion arrived ot by most scholars b summed wp by Maggio (2091, p. 57y “The
Ambs gave the tonnaras their music & (heir [erminology, bl they brought no great lochnical inppvations
b0 the luna trap ™

*? By analogy, see H. W, Pleket, “Groek Epigraphyand Comp arative Ancient Histary: Two Case Studies,”
EA 12 (1988), pp. 25.37, where he discusyes the epigraphic evidence for early water mills, snother sntient
technology thal & often discusyed a3 & Moedieval “iavention,™ arguing that the notion of 1 “technological
revojution™ i the carly Middle Ages has been preatly canggersted, mhis the Gorresponding ides ol anciont
wechnological “ stagnation™{ sec, o.g. L. White, Madievo!T schwologyand Sockn! Chanpe [Oxford 1963]).
See sbso Q. Wikander, Explosation of Water-Power or TechnologicalStagnation? A Reappraisal of he
Productive Forcer in the Romon Empire (Lund 1984). The case agatmst stagnation is furter stren

by recentre-appraissl of the Barbegat Mill. Long held 1 have been constructed no extlier than the frurth
cenbey it now appears that the mill was already in use in the sccond century and, in fict, went out of use by
the fourth. Sox P. Leveaw, “The Barbegal Watcr Ml in its Envvisomnent, ™ JR4 9 (19963, pp 137-153.

* See M. McCommick, Origins of Ae Exropeon Economy: Commtunications and Commerce AD JOR-$00
(Comiridge MA 1001), etp. pp. 633-634, n67,
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decline is actually much earlier than McCormick’s discussion would seem to sugpest,

According to Ponsich and Tarradell, many of the installations ccosed b operage in the
third century, and even the large installations such as Lixus, which continued o produce
potiery & least into the 6" century, operated on a greatly reduced scale.'? In their view,
the archacological evidence from the parum installations in Baetica and Tingitana bears
unmistakable witness ® 2 very real crisis in the third century.™

Remming 1o Gallant’s minimalist claims about ancient fishing technology, # must
be conceded that Aclian seems w0 be descnbing a technology somewhat diffizrent from
the fotnara o which Oppian alludes. But, as we shall see, the distinction between these
two technologies is not as clear-cut as one might suppose, Nor is it pecessary (0 presume
that Gallant's distinction between a “true madrague™ and everything else 8 a useful one
when offizring genemalizations abowt the cfficiency or scale of ancient fisherics. Even in
the nincteenth century, 1 many locales, particularly in Spain and Franec, fishermen and
the owncers of salting and canning opcrations continued profitably 1o employ coastal seine

operitions rather than madragues. o

* McCormick (2001) indicates that the Tinal pottery types from Lixus could be as laie asthe 7 cenenry and
that 1ypes from 3 number of other sites drscribed by Pomskh could perhaps be downedaad as well, This
would move the dade for the final disappearsnce of these installations down by perhapss century fiom the
late 5%-cacky 6™ century Frame proposed by Porsick (1983, p. 26).

** See Ponsich and Tarsadell (1965), pp 113-1 18 and g, 39, esp. p. 117: "La répercussion & 1 crisodu
M* sidcledans Vindustrie du gam apporke une conuibulion nouvelle & ce que nous coonaissonsdé ji sur
cequTelle représenn dans ks ransformation dconomique des grands indusirkes de I"Extréme-Occident
romadn. ™ Foatich's later work (1933) includes agreat dealofaddional evidence while holding st © the
same conclusion. His proposed cause of the colapse bs now ensirely convincing, see pp 232.233: *Ei
crecimicato masive de cntas lucrativas industizs, propicias a ba inflicion de los peoductos, fuequizie o
mal que provocd Ia ripidacaida de loapeecioa y ¢ | abandono de las filbricas, del que tensmos evidencia z
partir de finales de siglo 11 deapudade )C. en b mayoria de los sitios excawmdos.. ™

% ). Bourge, ¢ ., teported in the early 20%century that avadragwes ‘were unknown aiong the coasts of
Provence, whem the fshermen prefivred to employ other methods of catching tuna, see s “Etudes sur ks
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Aclian's description records one method of ancient mana fishing that he tells us

is widely used by the inhabitants of the Black Sea citics of Heraclea, Tium and Amastris
(NA 155)%

For the tuna a greal deal of gear s pecpared: nets, boats and a high lookout, which
is planied on a specific beach with a wide and entirely unobstructed view..the
trunks ol two tall pines are stood uprighl and wide planks, liberally interwoven,
bath hold the trunks aparnt and provide casy means for the waichman o climb up.
The boats are rowed, each with sx men on either side, all young and strong
rowers. The nets are very I““_.F' not atall light but held up with cork floats and [at
the bottom] laden with lead* "The lookout, gifted both with naturally sharp
eyesight and a certain unspeakable skill, sees the fish and telly the fishermen firom
precisely where they are amiving. .

migrationy du Scomber Thywmur(Thon commn) dam be basin occidentalde b Méditerranie,” Revur
twssisienme 12 {1915, pp. 85-97.

¥ Ackisn alleges the same practice is ksown onNaxos sad Eretria: ovxowy, ¢ plAovEAA RS,

kal Epevpuls Toam Taime kel NéSiow kath khiog, T Ofpas T Towalrms pabderg

Soa Hpdbordy Texal dhhen Miyenm, “And the Eretiiany, myGreek firendy, also knowof these things,
and the Naxians a3 well according 1o Jegend, having lesrned of such a fishery all that Herodotus and others
relate” The menfion of Herodolus is & clear allusion 1o the oracke given 1o Pisisiratus by Amphylitus (6.62):
fppimrran & dPdhes, TH B Skeruov tememiTaorer/ Biwwor & olufioouo othnualng Bk vuxtée, “The
met ez bren cam, the sene has bown spread. tretuna will roil in the mooniight.” Aeitan's accommt should
not, bowever, be ak enas roliable evidence for the exinence of such fishories st Nmios and Ereqia, which
appeartobonamed simply bocavse in Herodotus' acopunt theomcie isreporied afier Pisksratus has
retarnod 10 Athen fiomn Erctria having received the assistanceof Lygdamis, idemifi od a5 2 Naxian.

Y 4. E Schollehd (Loeb) oansistes this kne 3¢ follows: “The mets arec! considerable length; theyare not
oo bigh and w0 far from being Jept floaning bycorks see actuslly wweighted with lead™ This ransiasion
exicerbates heobicuriy already peesent in Aciian, who has notentirely understood the account he
borrowing, which may have patsed throogh muny hends. The Greck oukotpa Afavkal derydjuva ol
StAdcks, poAlfky yo v Bpridutva, intends 10 describe nets made of 8 very heavy web{od xolpa
Avd?) and additkenally weighted with leadcn the bomom, along the ‘lead-tine," (Polvpdowsws in
Moden Greek,scc Wikski(1909), p. 164}, Bul the et would ccrtamly have had cork floats on e top (ibe
‘cork-lne,” geARSSKOND) required 1o hold up (bence deeyxdptva) the otherwise veryheavy nel AL
Favignana the many kilomesers olnet were tradmionally held up by Sardinian ook, only to be replaced by
iran buoys and eventually plastic. J Farion 5, discusied & kength below, reconds various meembens of 5 haa
fishiag opersion from Parium; acertain Tongilive Cotmus is described s geA[Ao])xahaaroivrog, which
would sean Lo indicatethat he is in 3ome way respomible b the cork-lne (see below). b 8 fragneniery
third conte ry AD mpsaic, now in the Souwse Mucum o Tunisis, » fishemen i Jepicted standing nthe
stern of an oared vessel holding a massive clubwith which he s poised w0 strikea glam fish enclosed inthe
seie. Uinmistakably depicted arc two Noats (and pant of whik sppears 10 be 3 thind), comected by nes ©

thwtopolthe . act; see fig. 10.
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Here Aclian includes another detail the crucial signifitace ofi which scems o have been

overlooked by most previous scholars:™

If it 5 necessary for the fishermen o set the nets along the headland he indicates
this, and if closer in he indicates #t even as the general pives the signal or the
chorus kader the keynote ..

Aelian then restales more elaborately the roleofthe lookowt, followed by a description of
the operaiion of the seine:

...and he will often announce the exact number, rarcly missing the mark. This is
what then takes place: as soon as the schoodl of wna turms and heads out o s¢a the
man guarding the lookout and knowing their tendencics crics at the wp of his
lungs precisely where the men should pursue the fsh in rowing straight for open
waler, After first taking one end of an exceedingly long rope, fixed & dwe other
end (0 the net, and tying i to one of the trunks supporiing the lookout, they row
o side by side in an orderly column, rowing in concert since the net is
distributed between 1the bonts. The first boat pays ot s share of the net and s
back, then the second, then the third and finally the fourth must do the same, But
the rowers in the fifth boat bide their time until ® is appropriate while some boats
row in one diccclion, pulling a share of the net with them, and the other boats do
the same in 2 differen direction, then they cease altogether. And the tuna being
stupid ond incapable of any deed that requires daring remain schooled together
and motionless. *® Thus the rowers, as if an entize city were stormed, net an enlire
nation. so o speak, of fishes.

TN detall is entirely ignorsd by Gallant (1985), who insists (p. 22)that Actian and Oppian descride
technologies deployed oty after the fith were spotted,

Mol Biov ye iy Tipds TRV axtiy MagaTeivel 18 BixTva, kol Toure dxbhBaoxe o & ivBoripaw,
Sifeson CyoMEp v CTPATAYSS T owdnue i xoporixtrg T ivBooow. .

¥ translate voofuTses ‘stupid” raher than, with Schalfield, “sluggish.* which asns counter 1o the tupa's
most common ancient attribuic as withessed in the popudar etymology detiv ing Bvwos fom Bicd. So
Athenacus 7.303b: dvondolin &t Bdwwoy and ol oy, Likewise Athenaeus 7.324b; Eym. M, sv.
Svvos: Eusahivsod Od 2.23.20-21 (Sutbaum): EqhovE’ 3n nopd mH0vw théand, Bindwddures
ToddueToRdhov, yivetal O Bwwes, similasly od A 3.669.2.3 (v ander Valk). Oppian's play fulluvwo
ptv Givovr (fal 1.181) s an alhasion o thispopular etyroclogy, as i liveral-minded scholimst is
careful 1o point oul. But veoBeis in the sense of ‘stupid® would not be incousistear witha fah elsewhere
coupled with dgpoaovvy becase it willingly eners the nets (ol 1576 and 297; Lucian Jupp Trag 25).
As forthe additienal rremropives plvovei T kol dvpepolow, Aelian @& cleardy no fishermen and hay
very likely never xen Minthand the operation bz is deseribing. bt when encirckod ina ssineor tmpped ing
tonnarg tuns do exhibil an vnusual demeanor. Cousicau describeshis experience in the comeradella morre,
called o Tunisia the corpo, bdiare the final slaughter: “Sunk in the crystalline water...we had
gncanscicusly taken on the psyche ofthe animals. In the frosty green space we taw the herd only
occasionally. The noble lish weighing up o fourbundred pounds splece, tworn wrownd and around
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Gallant summarizes Aclian’s description as follows: “Two significant observations can
be made concerning this type of fishing. First, it was a shore based system, incapable of
¢xtending much more than a 100 m into the sen. Second. . it isextremely labour
intensive, requiring sixty-onc ten.™’ In other words, it would have been relstively
inefTiective and certainly inefTicient.

With respect o Gallant’s second point, the fishery described by Aclisn would in
fixt have required mere than sixty-one men, given that the rowers were likely nol
responsible for simultaneously paying out the massive net or overseeing #5 operation.
Modem fonmare are equally labor intensive. This fisdt can explain the co-existence, botk
in ancient and modern times, of simpter beach seines and other kess [abor-intensive
methods. As for Gallent's other observation, it is truc that the operaiion described by
Aclian & essentially shore-based, bu Gallant™s ¢stimate as w s potential reach is

arbitrary and would seem to comespond roughly to that of Adriatic fonnarelfe

counier-clockwise, sccording b theirhabit, In contrast to ther might, thenct wall Jooked like a spider web
that would rend befiore their charge, but they d&d not challenge 8. Above the siefice, theArabs were
shrink ing the walls of the sorpa, and the rising floor came ino view..the death chamberwas reduced (o &
thirdof its size. The atmasghere grew oxcited, frangc. The herd swam restlessly faster, bal 56l in
fwrnation. Their eycs paased us with almost humsn expressions of (right.” This would scem tobe precisely
the sense intended by the author of an epigram atributed 10 Meccius {Anh. Pal. 6.]3), whodescribes scine-
Fshermen “having fenced around™ (ppdfovrest with the nets a “circling school of una™ (HduPové-
vuavl

¥! Gallant (1985), p. 23

YAs Faber iBustrates, these tps wete generally losated in shekered bhays, where the ap-nets woukd be
peotected fiom the girong coments prevalent around Siclly and in other parts of the Med iemanean. The
stronger thecurtent themore weight required teanchor the ned, making it increasingly Jifficult w0 poll i
and then reset each lime funa are trapped, especially with small crews. And 3 tvue fommarg, shthough more
efficient in that thanets themiclves would remain in placeduring theseason, with the trapped fish
conligucusly herded into dntesior rooms while the trap itself remained open, nevertheless dfien required
rvore Uiy abundred tormarotilior the Tabor-intensive mananza (se¢ Coustess (1953), p. 218 “hundredsof
Arabs converged in steady flatbottom rowboats. ™) In other words, the evolution flom simple fixed net 1o
Amure permanerk trap-net Is parttya function of geogrphy and resources and not merdy & matterof
svolving moce effident technology.
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In finct, 1 would suggest that Aelian’s account cannot correspond 10 a simple beach

scine, or cven a technology equivalent 1o Adriatic ronnarelle, but that it sharcs impoitamt
fenures with modern fonnare and could accuraiely be described as a kind of coasial purse
seine.

[t &s important % bear n mind that Aelian’s acocount has passed through any
number of hands, which may explain how it manages © conflate tempotally what are two
distinct fixaturct of the operation. The first stage, when the nets are 3et out either “along
the headland™ of “closer in” precedes the phase in which the school, once sighted, i
encirched by the concerted offiont of the fishermen. These nets are, in fisct, barricr nets,
ardd have likely been set out well in advance, which explains another important, and
overlooked detail, namely that in Aglinn's account the boats are launchedonly when “the
school wrms and henads out w sea” Wherever along its length the migrating tuna
encounter the nets set “along the headland™ or “closer in” they are firced to 2m and head
directly out ko sea. Aclian scems 0 be describing barrier nets of preciscly the sort thal
accompany Iraditional tonnare.

In modern ronngre these barrier nats fiunnd the mna into fixed traps, whereas in
Actian’s account # appears that they simply ensure that the fish arrive In a patch of water
suitable for the deployment of a large seine. But here again Aclian's description suggests
the deployment not of a simple beach scinc but a kidd of purse seine. The modern purse
seine & closed a the bottom by 2 cable nunning through rings along the lead-line,
efficctively sealing the net, which is then haukd aboard by means of a powerfid hydraulic
winch. Obviously no such operati on existed in antiquity, bt earlier purse seines, such as

those used i the menhaden fisheey in the 19™ cennuy, were deployed by small boats.
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The net iself was pursed by hand {fig. I1), and 1he earliest boms were driven by oars

(fig. 12).

A purse Seine is not only suggesied by Aclian’s description of the order in which
the net is deployed and then manecuvered carefully into position around the “motionless™
schocl, but % would explain yel another peculiar detail: the first four boats are described
as deploying their sections of the seine i concert while the fifth boat refrains From
deploying #13 section of the nét “until the appoopriate time,” The fifih boat may have
carried & section of net with a densely woven web suitable for being re-deployed asa
floor analogous to the NMoer in the camera della morte.  The appropriate 1ime, ‘which is
not more clearly definied in the passage, would have been after the seine had been elosed
and its circumfierence sufficiently reduced. The tuna o mackerel could then be harvested
directly from the circled seine.

This reconstruction finds additional support from a passage in Philostratus tha
scems 0 describe an identical method (fmagines 1.13):

A man peers ol from the high tower, the lookout, someone sharp o arithmetic

and keen-sighted, since it is his task to scan the sca as widely as possible, and

when he sees the school approach he nust showt as loudly as he can o the beats
exactly how many thousands arc in the school, and the men then trap a rich spoil
hy fizncing them off with a decp net that can be closed around them. ..
There are a number ofboats but they arc involved i deploying a single massive seine,
mare similar 10 8 purse seine than a beady seine, given that it is described s xAsioTds,
i.e “capable of being closed.”
Philosiratus’ deseription also includes a number of additional and important

details:
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With the fish trapped in the net a roar rises from the fishermen®® Some they

have already taken sboard, others they are in the process of taking. But unable %o
handle such a host they open the net and allow some to escape...

Philostratus® description hes been overlooked by Gallant, who insists that ancient nets did
not advance beyond the beach seine, whereas here, and in Aclian’s account as well, we
clearly see a diffierent and far more effisctive kind of seine.*® Philostratus’ fishermen
have ¢acircled the school and seerm Lo be harvesting the cateh from within the cirdled
scine, & process depicted in our mosaic from Sousse and alluded 1o by Aeschylus ina
fiamously graphic passage descnbing the Grecks staughtenng those Persians still alive in
the waler alier Salamis (Persians424-428);

Toi ' ShoTe Oivvous TiTiv' IxSikov Bohov

dyaim; ke Opavpeaiv T Epamicov

Ewaiow éppaxibov, olpcyyh & duob

KCIKUHAOW KaTdye TEiaylav dla,

Eos kehawdy vuxtds Su’ ageidsto.

They were smiting us with broken cars and planks from the

wrecks as if we were wna or some seine {udl of fish, and groans

together with piercing aries continued to spll acroes the open sea
until all was obscured by the black veil of night.

¥ Cousteau (19533, p. 288: “Heorderad the rinnal 00 bagin. A babarian roar hroke from the fishaemen and
they chanedan old Sizilian soag, traditional 10 thhematavz 0. To its cadence the bostmen hauled in the
wills of dw L™

“Gallant assers emphaticalty (p 25) tha all ancient nets wereenticely shore-based, a clalm dhat ks elearty
cintradicoed by Hierary sources. Bekker-Mitlsen, i an ariicle intended o refike Gaillant's claim, tumns our
MIintion WpAstages in the Now Testament (g ML 4.12-19 and LK. 5.2-7) et rifity 1o pefd employed
satincty from bosty i the Seaof Galilee. Ma similacly pointy out that there are pumerous repreamtationa of
fishermen deplaying nets firomboals in Roman moskicy and comoctd Galtsat's discussion of ancient nctson
srumbce of other points ws welk; soc “Nets, Boats and Fishing in the Roman World,” CiMad 53 (2002), pp.
215-235. | have by no means altempled an exhaustive search, but additionad ierany refierences certainly
exist the filth chapler of the Kephalata of Manfinchader ametaphor of "fishers of men, " each with M1 own
ship and nel (see C. Schmidi, ed, Maonichdischel{andschrifien cler Sinaiischen Museen Berlin Stuttgan
1935), vol. |, p. 43}, and the decription grven by Gripus, the fisherman in Plavtus® Rudk ns (306-214), who
goes cut in “s fiace tempest” and with his net hauls in asunken chent from “s raglag sea,” suggesishe was
i m ship. Finally, in a better of Alciphron a lisherman describeshis febow fishermen loading their bets in
their boats pad settingowt firom shore 8 short Jistawce befi yre setting them out (1.1).
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Philostratus' added detail tht the fishermen are actually releasing part ofthe catch

from the scine s interesting and. 1 would argue, good evidence that Philostratus’
description, while ebviously including much ¢laboration based on other accounts, also
depends on an ackxal painling, if only because he, or his source, seems 1o misunderstand
this particular detal.

Rather than depicting fishermen intentionally relcasing a portion of their catch,
the painting likely depicted one of two possibilities. The lirst, and perhaps the more
probeble, is that it depicted fish cscaping as Uk fishermen attempicd o close the scam
and efficctively purse the circled seine. A second possibility is that the painting depicted
fishenmen releasing not fish bax doiphins from the seine. A number of ancieat sources
describe the cooperation between fishermen and dolphins. Plutarch remarks (Afor. 977H):

Sehgls & weptAngBeis, Svev ouvaiolnTal yeyovdss dv dyxddais cayivag,
umonével W) TapaTTOUEvos GAAG xal pov- eoxEiTal yap aviv
npayuaveias dphdvow [xBinov nopdvraiv
The dolphin, having been encircled, when it perceives that it is trapped in the
fiokz of the seine, smply waits, 00t distutbed, but pleased, since it feasts withowt
108l on the fish that have been effiontlessly gathered
Admittedly, Phitarch goes on w describe various ways in which fishermen attempt ©
prevent dolphins from fireding in the seine, simply sewing identification tags on first-time
trespassers but beating repeat offienders. Likewise, Aclian neports thattuna-fishermen in
the Black Sea, and elsewhere as well, having encircled the mna in their seine, pray b
Poseidon AleEiicaros that they have captured no swordfish or dolphins as well (see fig.

133.% And Aristotle, discussing the fact that cclaceans have Jungs, remarks that this “is

Y NA 15.6: Slvweav Bt & ‘&wfpnﬂmw i bhpg ™) TTaw‘nrﬁ (iyc §' av galnv 67 xai Zuehud fj i

xal Poukdytvos av Téw Owvodipay & Zoppwv fypaye mavrws 5t kal alkaxdh dypa
réwde vdw Bvveaw col) TH ol Bucriep An mepimlaxtvreow alrdv Moonbow mévreg anw
kel pd&

aAeSmarey Tnvikabe. xal Omodev kal Tolbe ol Salpovos &6 16 Svopa timev, fuavTdy



63
why lthe dolphin when captured in the pets swiftly dies through suffiscation” (Bidxol

Aapbavducsuos & deApis v Tois BikTuong amomviyeTar TaXews a T iy
SVTIVETY, fl4 7.589b).

These accounts, howcver, are balanced by other sources thal festify to an active
cocperaiion between dolphins and fishermen. The basic refationship is hinted at already
by Homer, who conjures the vivid image of a dolphin drivinga school of fish into a
secluded harbor®®  Hesiod's description ofthe shield of Heracles includes in the middle
dolphins chasing fish while a fishermen stands watching and poised to hurl his net.
And Pliny the Elder not only rcpeats a number of the ubiquitous tales, same not a all
unlikely, of friendship between humans and dolphins, bt also includes a number of
detailed mccounts of dolphins working i concat with §ishermen™

One such account is st in Narbonne, where 1he dolphinsactively drive the grey
muliet into the shallows “and they do tis with such zeal that they are often gladly
trapped in the nets, but, kest they cause panic amongst the trapped fish, they then slip

I dwandw T2 xol Poviduwvos inovefiunoa Todtd ol Stovral o0 Mdx dbeAgod Tol Bahdrvr
kpaToovTo; EfTe TOv IxBiv siw Ciplav Tl 1 g ovarlunopoy aendobar pfite iy SchgTva, “In
the Pontic fishery (| could as easily add Sicily o3 well, since what clse does Sophron intend iodescribe in
bex pleasant Tung Fishing? And there are bkowie tuna fisherics clsewhero 53 well) oncethe tum arc
wapped, already circled around by the met, all the fishermn prey W Poscidon. Avertsr ofHaren. As fos
where this ame [or the god comes firom. 1 think it worthwiile 10 explain, &3 ndeed | have asked mysell
why they shovld choose Ihis name (or the god they are esking the brother of Zeus, the lord of the sea, 10
e that aeither swordiish nor dotphin have arived wgether with the school of tuma.”

I 2122.4: b B imbBehgives peyanitees ixBieg SMor/ gedyoverg mumhion myols Agdvog
radpuow/ Bobid T

“Sc':;m 209-1 & moAhol ye ulv & plocy avrol Behgivig TOKOL Tf BNveow IxBudevtes/

vous Teehon By & avapuordcavtes/ Lipyupeon SeAgive tgoiww AAorag (@07 Tow &
m xu’:?t.::tfm Tplov Lxbies- olrap in' ::friﬂ(!m & mfr: Boscrysdvog, tI;:t xipale/
@i dugipAnoTpov dwopphpovr fomgx, “And in ws middle are many dolphlivs ruching here and
there aflwr the fiak, and they seem 10 be actually swinvwning. Two silver dolphing aro spouting snd
devouring the silent fish while beow thein are bionze 8l trembling. And a fishemnan 3its waiching on the
shote, hokling & casting ned in hit hands poised to hutl it over the Msh ™

HNI9.24-9.23,
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carefully back out between the boals and the nets and the wading fishermen without

creating a pencrai exodus.™®? Pliny alludes to an account given by Marcianus of “the
same kind of fishing” in the lasian Gull, with the diffixrence being that it 1zkes place ot
night by torchlight and is therefiore centainly targeting something other than grey mullet,
perhaps garpike (Belone belone)™ But some evidence associaies dolphins with ancient
mng fisheries as well. Strabo recounts how & Phamacia in Chaldaea, dolphins fellowing
gehools of tuns, mackerel and bonito are caught together with the fish. Bat only here, he
adds, do the fisherinen kill the dolphins for their blubber, which they use for many

purposes ™’

Y WM 332 opere proelium firver includigee retibus se fortissime urguenies gowdentac, se id ipsum figam
ostium stimuler. inler manigia elretia namlenve homines ik sensim elaburur W exitng non gperignr

NI 9.03: quune ode exvdem genere piscancd? in Fasiosine Muclomus trodit hocdifficrunt, quod sderumeque
inclamali peaesio sint parfesgie & manibus aceipiomd e svum guoegue cumbo ¢ ditlphini sociion habet
quarrir aoctu od faces. Oppian inchades a simitar, bt much more detpibed account (Hal 5.425-447) ola
night fishery using firalight in conjuncrion withdolphins, and pinces this fehery specifically in Ecboea,
Oppian's accowil is parsileled closely by Aelian (De nar. animal 2.8) who similarly seu the fishery in
Euboes (| muspess Antigonus of Carystusmay be the ukimate source) and evon inclides the same
misunderstanding of the roke played by the firclight in staacting the (ish. as nowed by Mair(1928, p 494,
n.a).In bodh scounts the fizelight fiightens the fish. which are thea hesded together a0 a denze school by
dolphins thak are subsequemiy rewarded for thelr 10d. In Oppian’s version the fishermenempioy bronae
hmm{hww yoicilow Bobdv olhas). Aclian includes & detaiked description ofhow the fres are it in a
ccial containes on the ship's bow designed 1o cast the gleam onlo the surface of the waler: yakfjenv
l volt, kel d Tl olreg l§u T Hpepat TOV draTicw :othn; Iveg t&ap'rumu toxapibag
upds tvaxpdlovrtos: xal ol Siapennts, dx xal onbyrn 1o mp pfy xpimTov 1o oﬁrw:u;
kahotow alrdy. There were a number of night fisharies in the ancient Mediterrancan, Dut Apostolides
includes iy his La pdche en Grec a Fiscinating Jescription (pp. 49-50) ofa tradisional night fishery Dt
garpike in the Sporades, just north of Fuboea, where he tells us “une grande partic de L population se lvee,
en automae, 3 la piche de Bélanes ” On dark nights they 6t out to sea where they are astisted by dolphing
in findirg the fich, which they then lead into shaliow woter with a fime built for that very purpose. Once in
shallow water they employ 8 special scine % trap the school: Apostolides reports than in ths fishery o
single boat emplkoving an ancient method coud n a few hours capture more than 1000 kilograms of
garpike.

713.3.1%: 8xag B kata Tols TOTOVS TodTows f Tepakia orovh) TeAlws doriv: Imipxatan yip

s i &on ptruﬂﬁu wAfhpn kol Spupdw, yeopydta § of modAd- Admorm B Toly uiv
Eradiwrals ix Ty uiTalday dPliog, To¥ .E ouwpyolf Ik v dAdos xal nehioTe TOw

mhapibon xal Tdw Sehglven- inumlmﬂoﬁum 'lyil p Toiy dytharg U @iy, xopbiving T kal
kal aumis 1 rmieuibors, mulm*ru{ 5 kzl svdAwtol ylvov'rm Bd T mAnondlow 1
éatspon Sthsaldurvon olx pduo olrol vaTexdwrovor Toix Begplves xal T¢ orian rrolrtoa
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In modem Pacific una fisheries, dolphins are the prefizrred method of finding

tuna. When a purse seincr spots & school of dolphins it will intentionally encircle &,
attemnpting to capture in the process the accompanying tuna. This practce has killed
millions of dolphins, whick are then simply dumped overboard as by-catch*® The

Russians wsed an identical method b harvest dolphins i the Black Sea, although the

population soon collapsad and in the mid 1960's the practice was abandoned.*® There is

xpiwral mpds dmavra, “On these shomes the cosstal plain is exceedingly namow, bu the segions sbove
acc full of metais sndozk fiorests. Litihe s plowed, lesving to the mbabitants u livelihood {om minmg or
fishing. especislly for bonito and doiphing. For the laumkr follow the schools of (ish, the mackere] dnd the
tang and thezame bonilo, which the dolphins both grow fa on and by which they are enticed 1o come
mahly noay ¢o the shore. The Phamacams alone cut up the dolphing and employ the fal for » mubtdude of
parposes.” & his Loch edition, H. L. Joncs translates Behealdurvor a3 “eaught with bait. ™ Bet dolphins. o
neasty impossibic o captute with book and linc and the word hercclearly rehiers totheir being daawn diose
o shore by e schools of fish that they are hunting, where they were likely capured in the seimes or
harpoonod, a usege paralicked in Lutian Timon}2, Strabo's astertion thal te Phamacians slone stanghier
dalphing it coniradicted by Oppisn, who records how Thraciane, specifically the Byzantines, huet them
with herpooas(Hal. 5,51%.588),

* Sce Eifin (2003), pp. 219-235. I 1972 well ox ¢r 300,000 dolphins were killed, and an extimated $
million between 1959 and 1972, Under prestuie from emironmentalists, purseseiners devised amethod of
releasing captured dolphins from he scine, although dolphing continued 1o be killed ot danningeates when
intentiznally encircled, Teading, in 1990, 10 the Dolphin Protection Consumer Infiormation Act establishing
“dolphin-aafir” labeling for tuna caphured bry other methods. This led W greatly reduced by-cateh in the
American Oeet But, accovding to Nationsl Marine Fisheries Servior repants, cusrrent populations of jpotted
dolphins and castern spinner dolphins st wt ncar 20 and 35%, respectively, of thelr historic levels and show
no signsof meovering. Nevertheless. the Bush Administration has supported essing environmental
protections in part by allowing fovegn twm caughe by encircling doiphins 0 be sold under the “dulphin-
safe™ label. and the NMFS announced on December 31, 2003, thatencacling dolphins ny “no significant
adverse impack on dolphin populstions. * Sce Ells (2003) pp. 232-2335. I Avgut of 2004 a LLS. District
Court reinstased these protections, asserting, “This court has never, in its 24 ywars, reviewed a record of
agency tion thal contained such a compelling porerait of politicel meddling ™ Ste Lisa Leff's AP artiche
dated August 10, 2004, “U.S, Barred fiom Weakening Dolphin Rules.”

“* I the earty 20 cemury the Turks began W inensively harvest common dolphing (Deiphinus deiphis) b
the Black Sea with rifles, a pracice lagr adopted by the Dulgarians. After WWII the Sovies began 10
urgel dolphans with pursc semes, copluring an cdimated 75,400 i 1954, In the same year the Turks killed
an cylimard 160,000, By the mid-sictics the population, oncccalimaded at maro thas amillion, had
phanmeted, prompling =t Black Sca statey excepiTutkcy 10 ban the practice. Neveribckss, the populistion
hat yet 1o tecover, perhiapy due in part 1o the Turks® persistenot in harvesting dolphing with rifley, See Lo
vanov, The Fisherkes Resourcer of the Medileranean. Part 2- Black Seq |General Fisherles Coundil for
the Maditorrancan, Shudiesand Reviews §0J(Rome F&2 1985),e5p. pp.21-2 and Y. P.Initpev Firheries
ard Emvivonment Studies in the Black Sea System. Part 3- Impocts of Estrophication on the Black Sea
Fimna [Studies and Reviews. General Fisheries Councll ofthe Mediterranemn, Studies &4]. (Rome F.40
1993).pp. 6386, exp. p.BG.
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fittle question thal marine mammals, including the common dolphin, the Azov

porpoise {(hocaena phocaena) and the neatly extinet monk seal (Monachus monachus),
ane present in Black Sea ecosystems in numbers that represent but a firaction of their
ancien! populations. Unfiortunately, the same is true of tuna. boniw, blucfish and
virtually every other species of large pelagic fish once present in the Black Sea ™

In any case, there is little reason to doubt, based on Plutarch, Aelian and modern
analogics, that ancient seine operations would have regularly trapped dolphins, But the
refierenices in ancienl literary sources that treal dolphins as sacred, especially to Poscidon,
far outnumber the reficrences © their being killed o captured.”” Indeed the latter sources
treal such practice as anomalous, a lcast among Greeks. Wheiher the painting described
by Philostrans depicted fishermen releasing dolphins fram a seine, or fish escaping 85 the
fishermen anemipt ¥ close the net, i is certain that i depicted a technology much
ditfierent fram Gallant’s technologically primitive beach seinc.

Furthermore, the scine operation described by Aclian and Philostratus sugpests a
natural evolution from beach scines o claborale Sicilian fonmore. In both accounts
multiple boats are employed im a single operation, with Aclian carefully specifiying that
there are five. In this scenario the four long rowboats would each be responsible fix

bringing aboard ¢oe sidc ofthe net, now a fioursided square. The fifth boat, having

MSee Taitsev (1993), p. 78, where be reponis that by the mid-[980"s the Black Sea ceosystem was
compased almast entieely of “small foragefish”™ Whereas in the 1930-30%s anchovy and sprat made up
only 3% ofthe total catch, in the 1930's those two species now cormprised between 75 and 30% ofthe
total, which also intudied whiting, horse mackerel and certain demersal species, while “large fish
disappeared in commercial numbers ' 1 mention these facts mevely os a reminder of how radicatly
lndpcepes and ecosysterns cachange man age of ndusirial metabolnm, RoswovizedTs noton of vibrmt
and economically wital fishesies grew not only from his mastery of an astonishing reage of materiat, but
3810 from knowledge of seas tha alfiorded casier snalogies than o own.

™ See Thompson (1947), pp. 52.36.
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deployed the “floor™ and containing the rais, would be responsible for directing the

operation, cither firom within the nel, as in Sicilian fonnare, or from just outside of 1.
The ancient description of harvesting he twna from the circled scine is nearly idemical 1o
that which ocecurs in the Sicilian camera della morte, when the mna are brought to tha
surfice for the mananza, Indeed, this ancient purse-seine operation, complete with long
barrier nets, may have involved a maitanza that leoked very much like the sccnes
depicied by 187 cemury artists: fishermen in fiour rowed vessels, fiorming a square arcund
the wrap, are bringing the net, and with i the wunang the surface for the final slaughter,
wilh the rais direcling the operation from a fifth boal cither within or just outside the
enclosure (see figs. 14-15). Many of these traps eventually evolved into larger and more
claborate operations requiring additional boats on each side (see figs. 16-17).

it would have soon occurred o ancient fishermen that in certain cases the process
could be simplificd and the purse scine made into a relatively fixed operition. That the
intermediary technology never altogether disappeared & not surpeising, given thal even n
the modern period tuna-traps have assumed, as we have akeady seen, a wide vanety of
forms, depending on both nateral factors such as water depth, currents, and fish
populations, a3 well os any number of other considerafions ranging from the availability
of markets % the traditional practices of local fishermen.™ In the Jate 19*® century
Adriaiic, intermediary technologies were in fixt more practical than elaborate Sicilian

wna-raps. And as recently as two decades ago Greek fishermen were still employing a

Y The &fTierence between latge tench seines and modraguet proper o not slways even recognized. For
example, 8 16™ Gitlury engraving is entitied Almadraza de Caditr SIVE THYNNORUM FISCATIO APUD
GADESbut what is depicted isnols tap-iiot bula massiveseme being hauied ashoreby ot lexst twenty-
fie mon (see Mg 18).
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fishing sirategy to catch bluefins that is similar in many respects © that described by

Aclisn.™ Likewise, the operations described by Aclian and Philostratus would have
targeted not only large blisefin but also a number of similar (and in some locales more
prevalent amdd important) species such as bonite and mackerel. These smaller species
require a web with meshes too small o be employed in fixed nets in places exposed to
strong currenis and weather. Al Favignana, even with modem nylons, the deployment of
a fosnara was ofien n precarjous l::rtd::lr-ﬂl.'nr."'Jli In other words, the purse scine operation
described by Aclian would have allowed for considerable MNexibility in targeting dilfizeent
specics. Add o this the considerable additional costs required o operate an ancient
tomnare, nol least being the massive anchors, and it is casy 10 see how in antiquity, as in
moderm times, diffierent technologies woukd have proven most efficient in diffierent places

at diffierent times.

SECTION Il—/ Parion 5 and Large-Scale Fisheries in the Hellespont
I Parion 5 is an enigmantic inscription discovered a Callipolis. The Roberts

demonstrale, arguing in part from the mix of Roman names with Greek cogrnomina, thal it

" E. Lefcaditon, P. Megadofiznow, G Demetio snd N, Tsimenides repart that in the tae 1980°s £i shermen
fromn Rodops m MNorthora Greece were wing gillnets L.000 meters long and 32 meters decp (o encirck
bluelins (p. | 34) “They me utilized by4 vessds of Rodopi, in spring to caxch in this case, individuals ffom
10-60 kg..Fishing is cavied ot by two vessels that werk in 20-30 m depth, surroundingthe sighied shoal
and diiving the fh into the gillnets by noise.” This particular method is distinct from the purse-seine, also
exiployed by a handfid of Greck vessels, and esientially adapass nylon gill-nets (o & traditional coastal

not unlike tha desoribed by Apostolides. See =Fishories for Large Scombrids in Greek Waters:
Cotcles of Blusfi n Tuna (Thunnis Thymmus, L) in M. Savini and ) F. Caddy, ods., Goneral Fisheries
Cowncil for the Mudirerrawan Report of ihe S¢comd TirchaicalConsifiation, Athens, Greece, 28 March- [
Apnl #58 [FAQ Faheries Report 42] (Rome 1939), pp. 133-16).

™ See Maggio (2001), pp. 130-13),



