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BLACK SEA COAST L!f\!E CHANGES IN THE LAST 10,000 YEARS 
A NE\V ATTEMPT AT IDENTifYING THE DAi'\UBE MOUTHS 
AS DESCRIBED BY THE ANCIENTS 

l. INTl:ODU(!'fJOX 

o N s 

N. PAI'\IN* 

The we:;,tern an<l north-western coasts of the Bhwk Sea wc1·e undouhtedlv 1he most convenient 
ways of communiration hetwcen the pcoplPs from south-Pastern arul 1.wsiPl'll Burope anu those 
from thc l\lcditl'l'l'<tn<'a.tl Basin, esp(wially thP G1e1~ks arul Hom:u1s. 

\\rhich wcn~ 1 lw eha ngl's u1HIP1·gone hy tlwse ('O:tst s d tuing 11w lloloC"PIW aud whid1 wern 
the wa.ys followPd hy 1 lw anC'icnhi in tlwir at !Prnpts a1. ('\}Jallsio11 :tlHI k11owi11g l·hl' worl<l '? 

Tlte (•volulion of tlw Blaek Sca (•oasl s1arti11g- frn111 Co11sla11ta, anii espel·ially frnm the 
1\1 id ia Cape, 11orl hwa.rll, was infl ucnC'ctl, bcsidPs (~usl al i<· proc·c'sscs, hy I he dlwelop11w11t of the 
Danuhc Dclt a. 'l'hus, 11w investigation of 1 hP J)p)t a fu1·11islws us va I uahle infommt ion foi· I he 
l'N'ollstitntion of tlw C"oas1. line i11 1his are~k 

\Vil hout giving a histori<·al dcsc1·iptio11 of 1 Iu~ i11wstigations earri( <l out in I he regi Jll, 

wc jm;I. nwnt.ion as highly rPprcsentativc fot· thu sl.wly of 1.J.•e Danube lklta, 1lw works of 
An1 ip:L ( U) 11 ), Brălc•sc·u ( l!l~ J ), <lP Marto1t1H' ( Hl:H ), Vilsan ( rn:H ), Hla11ar ( 19!:1 ), PfannenR­
t id (19:10), ZPllkovi<'h (l!Fill, HHiO), LitPanu, Ptfr:"ij:w am! Halta1• (19GI, 19G:~), Petrpsc·u (Hl:l7, 
IH7!"1), Banu a11d H11dPs<·11 (19fi:I), Ah11azo\· !'I :d. (IHli:J). Jn tlw light. of pn•sc•nl-day data. we 
1ww sl:1 te 1 ha1 t.Jw mai 11 I 1·c•n<ls of llw 11 olo<·('llP l'\'ol 111.io11 of t he 0:11111 lw I h\lt n han~ ht~en 
idt>ittifit•d hy ZPnkovi<"lt (Hl:-11i). 'l'lw slmliPs ol' Ba1111 a11d HmlPseu (J!.)(i;"i), ('o1Pt (IHfiO), Om-
111:\zpseu (HHil) arul Almazov el a.I. (HHi:J) a1·p furlhPr' sleps in C'!Pari11g up lhis quPslion. 

Tlw followillg- <"lmptPl'S :LI'(\ llll':tlll 1o ofl't•J' a l11·jpf :l('('Oltll1. of the l'l'Sttlts or iwolo!]:iC'al an<l 
RedirnPntologil'al R1utlies c·a1·1fod ou(, h.v thl' author of lhis papl'I' 1ogdlu·r with i-:;tPfalla Panin, 
I>an .Jipa, NiC'ohw l\lihăih•sc·u, 8il\'ill H:ldall and Ludana Art.i11, as well as of an ample prog­
ram111c of sc·iPntifie l'ollahoration hetwet•JI 1 he ahovP-111e1tt.io11ed l'l'St•arl'liers a1HI Prof. Norman 
Herz arHI .Tohn Noakps from 1lw U11iversily of 0Porgia, U.8.A. 'L'he aim of tlw progTarnnie wa.s 
tlw rncliol'arho11 clali11g of lhe D:urnhe Delta <1P})l)Si1s. '!'he l'PR11lts of lhesc\ sl 1111ies point, to a 
new i11le1·prelalion of tlw palPog(•ogrnphy of tlw Bl:wk 8Pa 11or1h-wPslpr·11 :m•a d11ri11g· 1he llolo­
<~ene. 

<) FACTORS INFLUENCING THE MAJOH COAST LINB CHANGES 

The sea mul ocean coast changes during the Quaternary were considerahlc heing deter­
minecl especially h.v sea levei oscillations. Tbe Rlack Srn level generally followed the oscilla­
tion in the World Ocean levei. Aceording to the latcst data, from marine geological investiga­
tionR aud from the Rtncl.v of "Glomar C'hallenger" drillingi;;, the HiRR- \Yiirm interglacial, when 
the Blac·k Sea levei wa8 higher than the prcscnt onc, was followed by: (1) a 10\wring of the 
levei np to almost - 100 m during the I ... owcr \Yiirm; (2) a rise of the levei to 1warly O m, during 
the \Viirm intcrglacial (40,000 - 2~1,000 yenrn H.P.); (:i) another lowcring of tlw :-;ea lc•vel to 
- 80 m, during thc Upper \Viirm (the minimum level was rccorded arouncl 18,000 y.B.P.) aud 
(4) sinf'e t.he interval l!i,000-12,000 y.B.P., a C'ontinuo1rn rise until pre:-;c•nt timcs. ln the Holo-

• lnslll utc or Geology and Geophyslcs, Bueharest, H-78.344, Sir. Caransebeş nr. 1, Homonla. 
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Fig. 1 -Sea lc\"CI changes and biostratigraphic scheme of the Black Sea dcposits during the Uppcr Quaternary (aftcr SccrbakoY ct a\., 1979, Fcdorov, 19"i2, aud Degens aud Ross, 
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3 l3t.AC1t Sfi:A COAST LINE CHANGES iN THE LAST 10,000 YEARS 177 

cene, tl1ere also occurred variations in the sea level whose amplitude was not higher than ± 5-
-7 m (Fig. 1) (Degens and Ross, 1972; ~cerbakov et al., 1979; Fedorov, 1959, 1972; Silik, 
1975, etc.). 

In the north-western area of the Black Sea, the cbanges wcre also influenced by the great 
amounts of sediments brought by the big rivers flowing into the sea (the Dnieper, the Dnies­
ter, the Uug aud the Danube), as well as hy regional subsidencP, particula.rly active in the Danube 
Delta.. 

1'Iw intC'raction of the above-mentione<l phenomena dcfined thc pos1t10n of the coast line 
at different momeuts of its evolution. 

3. MAIN FEATURES OF THE HOLOCRNE EVOJ,UTIO~ OF THE DANUBE DELTA 

The changes of the sea coast as well as the evolution of tlw Danube Delta in the last 10,000 
ycars, havc becu revealed by stu<lyiug thc gf'ologif'al-gcomorphological Rtructure of the Delta 
(J<"'ig~. 2 an<l 5). In vicw of stating t.Jw age of diffC'rcnt <fow>lopment stagcs, more than 130 
mdiocarbon datings l1ave been made iu rollaboration with N. Herz and J. Noakes (Panin et 
ni., 1983). 

During the Old Stage of the Black Sea, 10,000-8,000 y.H.P., there was formE<l at tlH: mouth 
of the so-ealled "Danube Gulf", a spit ealled the "Letea-('araorrnau initial spit". This was form­
e<l with impport points at predeltaic relief relif'R built up of loessoide clcposits. 'l'his i8 the stage 
of "blocked delta" when delta was forming insidc a lagoon behind the initial spit. This stands 
for the boundary bctween the two big delta xubdivisions : the fluvial delta, to the west., and the 
fluvial-marine delta; to the cast. 

Between the soutlwrn end of the initfal l'pit. and the Mmighiol-Dunavăţ Promontory there 
was <1 passn.gc through which the first arm of thc J>annbe, St .. George, flcw into the sea. It is 
berc that the first delta of thc Danube waf.i formed - "the St. GeorgP I Dl'lta". The evolution 
of tl1is delta occurred within the interval 8,900-7 ,200 ~·. H. P. 

During the next stag<', charactcrised hy thc rloggiug of tlw St. Gl•orge arm which could no 
longer receivc tlie entire Danubc flow, a ncw arm devclopc1l - Sulina arm. 'l'his one advanc­
ed into 1·he sea and form('(l its own delta - "thc Sulina J)plt.a". 1'he growt.l1 of the Sulina Delta 
quite slow at first aud tlt:tn more and more rapid, took piare during the interval 7,200-2,000 
y.H.P. H:i rnpicl growtl1 and maximum advanC'enwnt into t.JH~ Rea (the delta front exceeded 
the present-day (~oast by 10-l!'i km) C'oi11C'ided with the Phanagorian regression. At certain 
times of development the delta waR lobat1~ in sha.pc aud exhihited :i-!'i distributaries of the 
Sulina main arm (J<'ig . .t). Coucornit.antly thc sonthem part of the delta inclucled a secondary 
delta, ca.lied "Coşna" (Panin, 1974). 

The following stage (t.ltc interval 2,000 y. R.P. - present timc) coincides with the present 
raising of the sea. The clogging of the Sulina arm has gencrated new and important water 
ways for the river flow to the sea : the Chilia arm developcd to the north; while to the south 
St. George arm was reactivated. Both arms built up their own deltas - the "Chilia Delta" and 
the "St. George II Delta". During the same phase, the unsufficient sediments supply and the 
slow, but continuous rising of the sea levei have determint>d the erosion of the Sulina Delta. 

To the south of the delta, there stands out another Hccondary delta, called the "Sinoe 
Delta". The Coşna and Sinoe deltas are but differcnt evolution Rtages of the southernmost 
secondary delta of the Danube delta system, generat.cd by a !css important <listrihutary of the 
river - the Dunavăţ arm. 

4. AN ATTEMPT AT IDENTIFYING THE DANUBE l\IOUTHS, AS DESCRIBED BY 
ANCIENT GEOGRAPHERS 

Any scientist wants, at a certain moment, to get invoh ed in elueitlating the information 
inherited from the Ancients. Our interest is polariscd by the information regarcling the Pontus 
Euxinus, its coasts and the Danube Delta. At prescnt, we Iiave new data which make possible 
the study of this matter on more reliable scientific gronncl:'I. \Ye are now going to present 
the main aneient sourccs regarding the Danube Delta. 

The fi.Ist informat ion on the Danube river ifl provided b.v Heroclot ns in his Histories. Accord­
ing to Herodotus, the springs of the rivPr IRtros are "on tlw land of ('eltR, near P~'rene town, 
an<l it; flow:'I cutting thl' middle of Europe'through ... Tlw J:.;tros fiuiilhes by flowing into the 
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Pontus Euxinus - after having crossed the whole Europe - where lies Histria, a colon~~ of the 
l\Iilesians" (II, 33). When describing Thracia and Scythia, Herodotus mentions that "ln front 
of Scythian land, towards the sea, there lies Thracia. Scythia starts where that land lforms a 
gulf. The lstros flows into the sea, streaming to the Sonth-East" (IV, 99). We are allso told 
that "the Ist.ros flows into the Pontus by five mounths (IV, 47) while the first ramifi<·atfon of 
arms oc<~urs at a distance of two days' sailing (of the fleet of Darimi, Hystaspes's son) upstream 
the Danube. There Darius built a bridge over the river (IV, 89). 

In his Histories Polvhius mentions that the IstroR flows iuto the Pontus h\' sPveral 
mouths, while thc river alhivia fonn a sand bank almost 1,000 stadia long, situatetl :Ît a day's 
sailing off the shore. 

In Geographia Strahon describes, by using old information 01· by quoting his contempora­
ries (Poseidonios, Hipparchos, Polybios, Artcmiclorus, Apolloclorus and especially Eratosthenes), 
the Istros aud Pontmi Euxinns coaRtR. According to him the Pontus water was full of allu­
via. ". . . the left roast looked like a pool : it wits Salrnydesos, in the neighhonrhoodl of the 
Ist:ro~, whom the sailors called "brcasts" antl the places next to thc 8cythian c}psert ... " (I, 3, 
4 - C. 50). Near the Ist.ros mouths lics a big island, eallecl Peure. The riwr bas 7 mouths: 
the largest one is Hieron Storna. Here frorn upstream the rivt~r to the Peuc·e Island, there is 
a distance of 120 stadia. Between Hieron Storna and the seventh rnouth of the rin•r tlierP are 
almost 300 stadia. "At a distance of 500 Rtadia frorn Hieron Stoma of the Jstrns, g'oing all 
the time along the sea coast - having it always on the right hand - there lit•fl thlC' small 
town of Istrw~, a eolony of the l\IilesianR. 'l'hen follows 'l'orni, another town - al8o :Small -
situated at a dista,nce of 250 Rtadia frnm the firRt one. Then, at a distanee of 280 stadia, we 
can sec the town Callatis, a colony of Hera.cleoton" (VII, 6, 1 - C. 319). 

In his Description of the Eartb (fle Chorographia) Pomponius Mela mentions th.e Bla(•k 
Sea ancl tho Danube : "The lstros flows arnong the Istria.ns" (II, :3, m ). "Arnong the rnouths 
of the Ji.itros there are six islands: Peuce iH tbe best-known aud the largest one'' (II, 7, 98). 

Plinius Secundus, known as Pliny the Blder, t.l1e anthor of a Natura.I History ( Naturnlis 
Historia) in 37 volumes, describes quite accurately the Pontus Euxinus and the Danubc. 

Aecording to Pliny, the Danube bas 60 tributaries and flows into the sea through six arms. 
"Tbe first arm isca.lied Peuce, after the Island of Peuce, from whieh it is tbe nea.rest; it; i:-; ahsorh­
ed by a rnarsh of 19,000 sh•ps. From its be1l, upstream Histropolis, thcre is dc•veloping :t lake 
with a circumference of 6:3,000 steps, ealled HalmyriR. The second arm is called Namkustonm; 
the third - Kalonstoma, next to the Sarmatic Island; the fourth - Pseudostomon, "\Tilh tlw 
Conopon Diahasis faland, tlwn Boreion Stonm and Pi-ilon Storna" (IV, 12 (2-1), 79). Tlw Lene<~ 
Island ÎR 10,000 steps in eircmnferen<•e and lies 120,000 stepl' away from 1'yras (Il11it•8tt'I') arul 
50,000 steps from Peuee Jslantl (IV, 13 (27 ), 9:i). 

Flavius Arrianm1 (Arrian) offers valuable information on tlw Danuhe and Pont 11s Euxi­
nus in his study Travel Round the Pontus Euxinus (Periplus Ponti Euxini) : 

2!.l. "Frnrn the Istros rnouth, called Psilon, to itR second rnouth tJwrc art' 60 stadia. 
Hero from to the mouth ca.lied Kalon there are 4-0 stadia. And frorn Kalon to the fourth 
mouth, called Narakon, tbere are another 60 stadia. 2. From bere to the fifth rnouth thcre are 
120 stadia. Frorn this point to the town of Istria there are 500 stadia and frorn Istria to the 
town of Tomis, 300 st.adia. 3. Frorn Tornis to Callatis town tlwre is anotlwr :JOO sta.dia_ Herc is 
a piare for anchoring". 

Arrian gives the descript.ion of the small island situated in f10nt of the Danube mouths : 
"For sorneone who would sail frorn t.his mout.h (Psilon) straight seaward with the "North-West 
wind blowing, it appears an island called hy some AchylliA lslaml, by othcrs, Arh~·llis RacP, 
and others Lcuce, after its rolour" (21, 1). 

Dionysios Periegetes notes that "in the neighbomghood of the Rhinc tJwH• sp1·ings the 
sacred Istrmi, which Hows eastwards to the Pontus Euxinus wherein it noisily poms its watern 
foam througb five mouths aiound the Peuee Island" (Orbis Descript.io, lines 298-301). 

Ptolemy (Claudios Ptolernaios) wrote arnong other works the Geographic Guiclt'l)Qok or 
Geograpbia, wbich is an irnproved version of the informat.ion of ancient Greek geographcrs and 
especially of l\farinus of Tyrus. 

Ptolerny gave valuable informat.ion on the Danubt~ and its flowing area into the sea. We 
reproduce the descript.ion of the Danuhe Delta rnade by Ptolemy : 

III, 10, 2 "The succesRion of the river mouths from now on iii the following : 
The firl'lt separation of the rnouths at the fnrtrt>ss Noviodwrnm has 

54°:10' 46°30' degrees 
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7 BLACK SEA COAST LINI:: CHANGES IN THE LAST 10,000 YEARS 181 

while there from, the southernmost arm which surrounds the island called Peuce and has the 
positiom : 

515°20' 46°30' 
flows imto the Pontus through Hieron Stoma ( 8acrcd Mouth) or Pcuce, heing at : 

516° "16°1.')' 
T'he northemmoHt part is dividt>d into two aud is situated at 
57:i0 .t60 4:; I 

T'hc northern part of this separation is dividrd in its turn iuto two at the position 
5;;)0 30' H 0 

T'hen t lw southrrn part of this srparalion stops its courst'· just before flowing into the 
Pontus.. The northernmost arm whieh forms a pool called Thiagola, which lies at 

5;3o 40 I 47O1,'i I 

flows imto the Pontus through the mouth called also Thiagola or Psilon, situated at 
5f6°1::) I 47° 
T'he southcrn part of the second dhision i:o;, in its turn, divided into two at the posi-

tion 
,;::-1°:.W' 46°4•)' 
T'he northern pa.rt of this separation flows iuto the Pontus through the mouth calied Boreic, 

situatcd at 
516°20' 46°50' clegrces 

and the southern arm is also dividccl inlo two at the position 
5;:)0 40' 46°30' 
The southcrnmost arm of this separat.ion flows into the Pontus through thc mouth callcd 

Narnki10n, sitmttecl at 
516°10' 46°20' 
T'he northern arm is also divicled into two at the position 
545e 46°40' 
The northernmost arm of this separat.ion flows iuto the sea through Pseudostomos mouth, 

which lies at 
546°15' 46°40' 
The 80uthcrnmost 
56°15' 

arm flo,l's through the mouth called Kalon, situated at 
46"30'. li 

And farther : 
III, 10, 3 " ... The position of this coast is the following. After Hieron Storna of the river 

Istros 

Pteron Promontory 
The town of Istros 
Torni 
Callatis 
Dionysopolis 
Tirh;tis Promontory 
Odessos 
The mouth of the river Pan;rsos 
Mesembria 

.'l6°20' 

.');'1°40' 
.'),jo 

.')!0 40' 

.')4°20' 
55° 
54°50' 
;;4°4:;' 
55° 

46° 
46° 
4.'1°50' 
4.5°30' 
45°15' 
45°10' 
45° 
44°50' 
44°40'" 

In view of a better understanding of the ra.ther confusing dcscription âf the Danube 
Delta, we have outlined the Danube arms and the localities Istros, Torni and Callatis (Fig. 5). 

Although therc are other studies which round up the image of this region in ancient 
times (such as Pseudo-Scymnos, Pausanias, Maximus of Tyr, Claudius Aelianus, Solinus, Dexip­
pos, Tabula Peutingeriana, etc.), we confine ourselves to tbe inform.a.tion given above regarding 
the Danube and its Delta. 

Briefly, between the 5th ccntury B.C. and thc 2nd century A.D., the Danube Delta 
cxhibited five (after Herodotus and Arrianue), six (after Ptolemy) or seven (after Strabo) a.rms. 
According to Pliny, the delta had six arms, while the sEventh flowed into a marsh and then 
în to a lake - Halmyris. 

The main arms, from South to North, were: Hieron or Peuce Storna (Sacred Mouth), 
Naraku or Narakion Storna (Narrow Mouth), Kalon Storna. (Nice Mouth), Pseudostomon (False 
Mouth), Boreion Storna (Northern Mouth) and Tbiagola or Psilon Storna (Barren Arm, with­
out willows). The clistances bctween the moutb,s wcrc tpc following: betwecn Psil<;m Storna ;:l>IlQ 

https://biblioteca-digitala.rohttp://www.daciajournal.ro



~82 N. PANIN 8 

Boreion Storna - 60 stadia, between Boreion and Kalon Storna - 40 stadia, bctween Kalon and 
Naraku Storna - 60 stadia,, between Naraku Storna and Hieron Storna - 120 stadia. Between 
Hieron Storna and the town of Histria there were 500 stadia according to Arrianus and Stra­
bo or 425 stadia according to Ptolemy. The Peuce I sland lay at 120 stadia upstream the 
mouth of t·he Sacred Arm (Hieron). The Leuce Island lay at 50,000 steps off Peuce. Between 
Histria and Tomis there was a distance of 300 sta.dia., according to Arrianus, or 250 sta.dia 

Fig. 5. - The Danbe Delta, ils dislributari es and the Black Sea coast line after Plolemeu6. 

according to Strabo, whereas between Tomis and Callatis - 300 stadia (Arrianus) or 280 sta.­
dia (Strabo). Ptolemy mentioned that South of Hieron Storna there lay the Pteron Pro­
montory and the northernmost arm of the Danube flew formerly into Lake Thiagola and then 
into the sea; according to Herodotus, Strabo and Pliny, South of Hieron Storna there lay a gulf, 
severa! pools or marshes and lake Halmyi·is; while Polybius and Strabo noted that on their 
way from Histria northw~ds, the ancient · ships come across numerous obstacles, 'Sand banks. 

The geologica! and· 'geomorphological · reconstruction ·(Fig. ·3)· as well a;s the · radi·ocarbon 
datings (Fig. 6) demonstrate that between the 5th century B.C. and ·the 2nd · century A.D. · the 
Danube Delta passed through tho final stage of the "Slilina Delta" phasP. Withîn the studied 
interval, there existed the following arms (from South to North) : · 

(a) St. George, which was initially (during the "St. George I D~lta" phase) the only arm 
of the Danube flowing into the sea and then underwent the clogging stage and implicitly got 
a diminished significance, go·t reactivated and generated its own delta :-:-- "St. George II Del­
ta". The St. George arm has generated a secondary arm which flows southwards into the Razelm 
L::iike - the Dunavăţ arm. 

(b) The main arm of the Sulina Delta was the Sulina arm. To the South there was a 
§~<;iqnqar;r distributar! - Im:puţita arm1 ancţ to the Nqrt:µ tlJ,ere occµiTed, given t)le evoluti9rţ 
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stagL·, one, two or t,hree secondary distributaries. During the studied interval, there occurred 
only one a~tive sccondary northern arm (wc callcd it Movilă arm). The two others (Semiratca 
a.nd .Magcaru arms) wcrc already clogged (Fig. 4). 

(c) North of the Sulina Delta, the Chilia arm started adva.ncing to the sea and generat­
ing its own delta. During this stage, the Chilia Delta was of cuspate type, with a single dis­
tributary. 

So thc geologica! rccoustruction of thc ancient delta involve six actirn clistributaires and 
two already clogged. 

Now wc are ablc to join many predecessors (Ionescu, 1909; Brătcscu, 1912; Lepşi, 1942; 
Petrescu, 19.)7 ; Iliescu ci al., 1964; Popescu-Spineni, 1978 and many others) trying to identify 
the Danube mouths a,s dcscribed by the Ancient:;;. Our reconstruction leads us to following 
correspondence with the geographic data and the Danuhc distributaries provided by the Ancients 
(Fig. 6 ). 

Hieron Storna corrcsponds to the St. . George arm ; the secondary distributary of Hieron 
arm, which flcw into a lake c01Tesponds to the Dunavăţ; Lake Halmyris is the present-day 
Lakc Razelm; Naraku Stoma corresponds to the Impuţita arm; Kalon Storna is the present­
day Sulina arm; Pseudostomos corresponds to the cloggcd secondary distributary North of Sulina, 
called the Semirat,ca arm (Fig. 4); Boreion Stoma is the only active distributary during the stu­
died interval, lying North of Sulina and belonging to the Sulina Delta (called by us Movilă arm, 
Fig. 4) ; Psilon or Thiagola Stoma coi:responds to the Chilia arm. 

Peucc lsland probably coTI'esponds to the Caraorman accumulative formation to which 
were addcd the prcdeltaic relief relics wherc the initial spit formed. The Leuce Island seems 
to eorrespond to the Snake Island (Insula Şerpilor), and the way followed by the ships when 
the North-\Vest wind blew, started from Psilon Stoma and reached Leuce. 

Lake Thiagola, crossed by the northernmost arII.l of the Danube on its way to the sea, 
corresponds to the Pardina. Depression, which at that time was covered by a lake that collect­
cd the rivers Catalbug and Chitai and which constitutcd a sort of lagoon dclimited from the 
delta arca by the Stipoc lacustrine spit and the Chilia Promontory. 

The Pteron Promontor.v, described hy Ptolemy, is the l\Iurighiol-Dunavăţ Promontory, 
and the "breasts" or ban; mentioncd hy Polybius and Strabo, secm to eorre11pond to the secon­
dary Coşna- Sinoe Delta. 

It is 11uprising how well thc real distanccs between the differcnt reconstituted elements 
are corresponding to those providcd by the Ancients (Arrianus, Strabo, Ptolemy, Pliny) (sec 
Table 1). Our calculations used the following Yalues: Homan stadium - 185 m, Phileterian 
stadium - 211 m, step (pasus) - 1,481.'l m. 

Table 1 

Correspondencc belwcen lhe dislances given by th~ Ancicnls and lh1Jsc obla incd by paleogeographic reconslructlon 

I Distanccs givcn hy lhc Ancicnls Real distances 
Dcscrlbcd 

I 
Arrianus 

I 
Strabo 

I 
Ptolcmy 

I 
Plinius rcsulted from 

segments paleogeografic 

s/p I km r/ph s/p I km r/ph s/p I km r/ph s/p I km r/ph reconstruclion 

Psilon - Borl'ion 60 s 11.1/12. 7 - - - - - - 13.0 
Boreion - Kalon 40 s 7.4/8.5 - - - - - - 8.5 
Kalon - Narakum 60 s 11.1/12.7 - - - - - - 13.0 
Narakum - Hieron 120 s 22. 2/25. :i - - - - - - 25.0 
I licron -· lslria 500 s \12.0/105.0 500 s \12 .0/105 .o 425 s 78.6/8\l.7 - - 80.0 
Hieron - Pcuce - - 120 s 22.2/25.3 - - - - 23.0 
lslria - Tomls :100 s 55. 5 /6:1. :1 250 s ,f6.2/52. 7 - - - - 50.0 
Tomls - Callalls 300 s 55.5/63.:J 280 s 51. 8/5\l .1 - - - - 45.0 
Peuce - Lcucc - - - - - - 50.000 p 

I 
74.0 70.0 

Circumfcrcncc of . 
Lake Halmyris - - ·- - - - s:J.ooo p \13,0 \15.0 

Legc11d: s - sladium; p - slcp (pasus) = 1. ·1815 m: km r - lransformaliun, having in vicw lh<' valuc of 185 m of 
thc Roman stadium; km ph - transfornntlon, lnving în vicw thc valuc of 211 m of lhc Philctcrian sladium. 

A'<n1.v:ei1e n!n's. Tite author wishes to cxpress his thanks to Dr. P. Alexandrescu, who reviewcd thc manuscript and 
made mmy h~lpful sug~estio:n w:th special regard to ancient data used in the paper. 

The auth:i• also w:s'ie> to p:iint o:it tlut al\ the quotations rrom the ancients are translated from the Romanian nr­
ş!<J•\ o[ thc oriqinal tcxls publishcd br Iliescu ct al., 196·ţ, 
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