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ADALYA X, 2007

Wall Heating Systems in the Roman Period Lycian Baths
-The Examples from Patara and Tlos-

F. Fatih GULSEN*

The scope of this study is to explore in detail the applied to the wall heating systems

of the Lycian baths and to identify the inter-regional relations from the architectural fea-
tures based on new evidence from surface remains and from the excavation results! ob-
tained from the baths at Patara (Fig. 1) and at Tlos (Fig. 2). This study is primarily based
upon the following six baths, which are the most authentic and important amongst the 71
hitherto known examples from Lycia®: the Nero-Vespasian Baths (Fig. 3)?, the Hurmalik
Baths (Fig. 4)%, the Central Baths (Fig. 5)° and the Small Baths (Fig. 6)° at Patara and the
Palaestra Baths (Fig. 7)7 and the Large Baths (Fig. 8)® at Tlos. According to the informa-
tion published to date, no Lycian bathhouse dates to before the Claudian period when

#

F. Fatih Giilsen, Akdeniz Universitesi, Fen-Edebiyat Fakiiltesi, Arkeoloji Bolimii, Likya Arasturma Merkezi, Kampiis
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The author would like to thank H. iskan and S. Bulut for sharing their views with him and for copy-editing the
Turkish text; F. Isik and F. Alanyali for allowing me to work on these baths; F. Okatan and H. Kan for the draw-
ings; M. Arslan, F. Babaoglu and F. Kaya for translations during preparatory work; §. Oziidogru, P. Temelkuran
and the Gtilsen family for all their help; to the Suna & inan Kirac Research Institute on Mediterranean Civilisations
(AKMED), and above all Mr. K. Dértliik, the director.

Out of the six baths forming the basis for the present study, the Hurmalk Baths in Patara and the Large Baths in
Tlos are currently being excavated. The Hurmalik Baths were excavated from 1991 to 1997 and the excavations re-
sumed under the direction of F. Alanyali in 2005, The excavations at the Large Baths in Tlos were undertaken by F.
F. Gllsen from 2005. Another important bathhouse complex recently excavated is at Rhodiapolis. The excavations
at the Rhodiapolis Baths started and were completed during 2006.

Cevik — Varkivang 2004, 232.

Benndorf — Niemann 1883, 148; Kalinka 1920, 142-143. 148 no. 396; Bean 1978, 62; Bayburtluoglu 1983, 62; Yegtil
1992 (Large Baths) 258. 299. 300 fig. 391; Farrington — Coulton 1990, 55 ff; Farrington 1995, 156 ff. Fig. 17 cat. no.
38; Korkut 2003, 53. 445 ff,

Kalinka 1920, 142 plan no. E; Bean 1978, 86; Bayburtluoglu 1983, 63 plan no. 5; Farrington — Coulton 1990, 55 ff;
Isik 1990, 30; Isik 1991, 236; Cevik 1992, 393 ff; Yegil 1992 (Small Baths), 258. 299. 300. Figs. 392-393; Bulba —
Kizgut 1993, 286 ff; Cevik — Kizgut 1994, 255 ff; Farrington 1995 (North Baths) cat. no. 41. 18, 109. 111. 160; Kizgut
— Ozhanli 1996, 165 ff; Kizgut — Ozhanh — Aktas — Giilsen 1997, 199-200; Kizgut 1998, 159-160.

Kalinka 1920, 142 Plan no. F; Farrington — Coulton 1990, 55 ff; Farrington 1995, cat. no. 40. 22. 108. 134; Korkut
2003, 445 ff.

Kalinka 1920, 142 (not designated as a bathhouse in the plan); Farrington — Coulton 1990, 59 ff; Farrington 1995,
cat. no. 39. 19. 128. 129; Korkut 2003, 445 ff.

Wurster 1976, 34 fig. 7; Bayburtluoglu 1983, 78-79; Farrington — Coulton 1990, 55 ff.; Farrington 1995 (“‘Baths A”),
cat. no. 58. 10. 35. 130-132. 156. 165.

Wurster 1976, 34-35 Fig. 4; Bean 1978, 66-67; Bayburtluoglu 1983, 79; Farrington — Coulton 1990, 63 ff; Yegiil 1992
(Large Baths) 301 fig. 396; Farrington 1995 (Baths B), cat. no. 59. 20. 35. 112. 144. 145; Giilsen 2006 (in press).



224 F. Fatih Giilsen

the Lycian region was organised into a single province®. However, the bathhouse known
as the Vespasian Baths at Patara is known to have been built by Nero together with the
waterways of the city!®. As a matter of fact, the presence of baths predating the reign of
Nero should be expected in Patara with its special geographic and political position as a
consequence of its being a port-city. In the light of these finds, the thesis that “there exists
no bathhouse in Lycia predating the Flavian period”!! is no longer valid.

The most primitive hypocaust system consisting of heating by means of a stove is
documented in the first phase of the Olympia Baths dating from the end of the 5% century
B.C.12, The hypocaust system in its true sense appears at Gortys in Arcadia towards the mid-
3'd century B.C.13. The most effective form of the hypocaust system was first built by the
Romans in the fourth phase of the Olympia Baths about 100 B.C.*. As the hypocaust only
heated the floor, it is very difficult to reach and preserve the desired temperature, especially
in the bathing rooms of the large baths built in the Roman period. In addition to the hypoc-
aust, the interior of the walls were also heated during the Roman period in order to achieve
the desired temperatures in the bathing rooms®. When one takes into consideration that
“the hypocaust needs to go over 100 degrees in order to get 25 degrees in the caldarium
when the exterior temperature is -5 degrees”6, then the importance of the heating of the
walls for the heating systems in bath houses becomes clear. The smoke and gases produced
as a result of burning were discharged through the chimneys. The wall heating technique is
archaeologically attested to in the caldarium of the Forum Baths and in both the caldarium
and the tepidarium of the Stabian Baths in Pompeii, both dating from the early 1% century
B.C.Y7. The earliest mature example of this system is first attested in the Suburban Baths in
Herculaneum dating to the Late Republic or the Early Imperial period?®,

As archaeological excavations continue, our information on the hypocaust and the
heating systems employed in the Lycian bath houses is increasing (Figs. 26, 30-31). In the
Hurmalik Baths of Patara, the hypocaust was found beneath the pool to the south of the
large arch to the west of the caldarium, as well as in front of an arched doorway opening
south?. The brick pillars supporting the floor are either square or rectangular (Figs. 26, 30-
31) and have an arched superstructure by the wall. The fact that an arched doorway in the
middle of the south wall was built together with the upper level of the hypocaust and was
closed in three different textures suggests this was the furnace for the baths. Three large

o

Iskan 2001, 21 ff; Sahin 2002, 19.

10 Stendon — Coulton 1986, 56-59.

H Farrington 1995, 52 ff.

12 Sehleif 1943, 12 ff: Kunze — Schleif 1944, 32 ff.

13 Ginouves 1938, 58-77. 164-167; Ginouvés 1962, 126. 185. 198. 199. 206. 207 figs. 126. 153. 156; Brodner 1983, 10.
12. 15. 23. fig. T5a Plan Z 4; Heinz 1983, 47-48. figs. 35-37; Yegiil 1992, 26. 48. 380. 384. figs. 26. 30.

4 Kunze — Schleif 1944, 51-56; Brodner 1983, 8 ff, 23. 75. 82. Z 1, 2, 3; Heinz 1983, 7. 22. 37. 41-47, 189 figs. 333-34;
Yegiil 1992, 48. 357. 374. 376-379 figs. 474-476

15 Adam 1984, 287-294; Yegul 1992, 94; Farrington 1995, 101.
16 Abbasoglu 1982, 28.
17 Eschebach 1979, 41 ff; Yegiil 1992, 363.

18 Bridner 1983, 61. 62 fig. T36a; Heinz 1983, 52 fF. fig. G1. 62; Yegiil 1992, 385 fig. 66 no. 102; Farrington 1995, 101;
Pappalardo 1999, 229 ff.

19 &zhanh 1997, 57,
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flat metal pieces recovered from here prove the presence of a cauldron?. The door that
opens to the South is at the same level as the hypocaust and was made during the second
phase of construction.

The wall heating systems in bath houses aimed to optimise the use of the heat pro-
duced, through carrying it in the walls, thus increasing the temperature in the baths. Wall
heating systems first used fegulae hamatae/ tegulae-mammatae (Figs. 9-12 - top row)*.
Vitruvius had recommended the use of tegulae mammatae for keeping the walls dry and
also to prevent the spread of damp and humidity in the rooms??. They were later used in
the wall heating systems. Large square terracotta plaques - those in the corners also had
small feet - (tegulae mammatae) were fitted to the walls using metal pins (Figs. 9-12) and
the hot air was circulated in the gap between the wall and these plaques (Figs. 11)*. The
special plaques were mounted on the wall surface using T-shaped clamps, pins or rarely
terracotta pins (Fig. 10). The tegulae mammalae plaques are located about 5 cm away
from the surface of the wall (Figs. 9-12). Taking into consideration that heating is low in
narrow surfaces, fubuli of 10-15 cm. in average width, which are costlier but more efficient
than tegulae mammaiae, were preferred in the large bath complexes and fubuli are more
popular in the large Roman bath complexes covering large areas. However, there are also
examples of tubuli only 6 cm. thick?.

In addition to the dowel holes for metal pins for fitting the tegulae mammatae, there
are other dowel holes for fitting the marble plagues onto the walls (Fig. 20)%. Usually on
the interior side of the walls of Lycian baths there are numerous regularly carved dowel
holes for metal pins (Figs. 19 f). These holes usually measure 1.5x1.5 cm. or 2x2 cm. and
are 2-3 cm. deep. They are generally found on the walls of the frigidarium, tepidarium and
caldarium and sometimes on the exteriors of the baths in order to attach the marble or ter-
racotta plaques to the walls. In many baths the remains of metal pins in the holes remain
visible (Fig. 20). The dowel holes for securing the marble facing measure 2x2 and 3x3
cm. in the Large Baths at Tlos, Hurmalik and the Central Baths at Patara, as well as at the
Vespasian and the Nisa Baths at Kadyanda; while those in the Small Baths at Patara and
the Palaestra Baths at Tlos are relatively smaller?®. The vertical and horizontal distances
between the holes are fixed at the Hurmalik Baths in Patara and the Kadyanda Baths,
while they are not fixed at the Large and the Nisa Baths in Tlos, and at other baths these
distances are both fixed and variable.

20 Kizgut 1998, 159-160.

2 gpitzelberger 1968, 65 ff: Eschebach 1979, 41 ff. Fig. §-12. 19. 20. 49a. 49b; Heinz 1983, 189; Farrington — Coulton
1990, 66; Yegiil 1992, 363.

22 vitruy VIL 4, 2.

23 Crema 1959, 71-73; Abbasoglu 1982, 23-24; Brodner 1983, 21; Heinz 1983, 189 ff; Adam 1984, 292-293 figs. 630-

631; Biers 1985, 46. 49. 53. 55. 78. 99. 103 no. 113-115; Farrington — Coulton 1990, 55; Yegiil 1992, 363 ff. Figs. 455-

456; Farrington 1995, 101 ff; Martin — Guiral 1999, 251 ff; Korkut 2003, 458.

Farrington — Coulton 1990, 66 no. 49.

25 Farrington — Coulton 1990, 61; Farrington 1995, 111 ff List 18; Korkut 2003, 457.
26

24

There are no holes to support a marble or terracotta plaque facing in the caldarium and frigidarium of the
Palaestra Baths in Tlos. Such holes of 2x2 em. have been attested to only on the interior side of the east wall of
the room (tepidarium ?) to the west of the bathhouse, which is entirely in ruins, and on the exterior west wall of
the caldarium and in a small area over the large arch in the middle.
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The most important and common material employed for wall heating systems was the
tubuli (Figs. 12-14)%7. Perforated bricks (water pipes) were generally called fubuli in an-
cient literature®®, There are fubuli-shaped holes in the wall surfaces to carry the circulating
heated air. This method facilitates the heating of the walls, by placing side by side along
the wall the perforated bricks that are connected to the hypocaust.

It is possible to see the tubuli chimneys above the cornices (horizontal beams, lintels)
and vault tympana in the transition area to the superstructure. These are also terracotta
elements placed at an angle in order to prevent the rain water from entering into these
chimneys?. In essence, tubuli are sort of a chimney for the wall heating systems, they
function like fireplaces and were very effective in heating these rooms®. The perforated
bricks, which support their own weight, were concealed under plaster (Fig. 14). Tubuli
bricks were fitted to the wall surface using either or both mortar and metal clamps® and
were covered with a mortar layer 3-6 cm. thick faced with stucco (plaster) or with mar-
ble plaques (Fig. 14)%2, Consequently, the room temperature was increased rapidly from
both the floor and the walls, heating the room?3, with a layer of these perforated bricks
between the main body wall of the bathhouse and the marble facing®¥. The tubuli system
was extensively used from the 2" century B.C. through to the 1% century A.D. and the
perforated bricks protruding out of the wall surface are in a variety of types (Figs. 12-14)%,
the quadrangular terracotta pipes were first used during the reign of Augustus3®,

In addition to the legulae mammalae and tubuli, terracotta pins (nails) also constitute
a wall heating system element (Figs. 15-17)%". The metal pin-nail holes for tegulae mam-
maltae and marble facing are small and shallow while those for the terracotia pins are
both large and deep (Figs. 19 ff). Holes for metal pins are found in all the interior spaces
including the frigidarium and apodyterium, even on the exterior facades but the holes for
terracotta pins are found only in tepidarium and caldarium which need to be heated?.
Although not all the Lycian baths have the wall heating system, holes for terracotta pins
have been found in 14 baths in 10 Lycian towns to date. Holes for terracotta pins for
heating purposes have been found in the following Lycian baths: the Nero-Vespasian Baths

27 Kunze — Schleif 1944, 68 ff. fig. 35; Abbasoglu 1982, 23; Brodner 1983, 21 fig. T 12a, T 48a, Z 6, Z 52; Heinz 1983,
189, Res. 195. 197; Adam 1984, 287-294; Biers 1985, 53. 102. no. 116 fig. 31; Farrington — Coulton 1990, 63 ff; Yegiil
1992, 363 ff. fig. 442, 443. 448, 454, 455; Farrington 1995, 101 ff; inan 1998, 38 ff. fig. 114,

28 spitzelberger 1968, 104 ff; Heinz 1983, 189,
29 Abbasoglu 1982, 23 ff.

39 Heinz 1983, 189 figs. 195. 197.

31 Yegiil 1992, 363 no. 21.

32 Yegiil 1992, 363 figs. 442. 443. 454. 455D,
33 Baartz 1979, 40 ff.

34 Heinz 1983, 189.

35 Brodner 1983, 19.

36 Brodner 1983, 18 26.

37 Hayes 1983, 132 ff. fig. 13; Coulton 1987, 209 figs. 3-4; Farrington — Coulton 1990, 56 ff; Sackett 1992, 245 ff. fig.
217; Yegiil 1992, 363 ff. fig. 455 ¢; Farrington 1995, 101 ff. List 14; Radt 1999, 144 ff. fig. 88; Korkut 2003, 445 ff.

38 Asan exception, holes for terracotta pins have also been attested in the frigidarium of the Nero-Vespasian Baths
of Patara? These holes, very few in number, are not aligned in any determinable fashion.

39 Farrigton — Coulton 1990, 59 List 1; Farrington 1995, 105 List 14.
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(Figs. 19-22)%, Hurmalik Baths (Fig. 23-31)", Small Baths (Figs. 33-38)%2 and the Central
Baths (Fig. 32)* at Patara, in the Palaestra Baths at Tlos (Figs. 39-49)%, the Arif Baths at
Balboura (Fig. 15)¥, the Vespasian Baths at Kadyanda®, the Antoninus Pius Baths? and
the North Baths*® at Kyaneai, the Limyra Baths*, the MI 1 Baths at Qinoanda®, the ZB/ZC
Baths at Phaselis®, in the Rhodiapolis®* and the Sidyma Bath houses®.

The holes for terracotta pins in Lycian baths measure on average 12x14 cm. and are 5-7 cm.
deep (Figs. 19 ff). The holes measure 7-20 cm. horizontally, 5-23 cm. vertically and 4-12 cm.
in depth; they are placed 26-82 cm. apart horizontally and vertically are 33-96 cm. apart>.

The holes for terracotta pins are frequently encountered within Lycian baths and can
be situated in a regular or an irregular pattern. For example, at the Hurmalik (Fig. 23),
Small (Figs. 33-35) and Central Baths at Patara, as well as in the Palaestra Baths at Tlos
(Figs. 39-47), these holes are placed at regular intervals; while in the Nero-Vespasian Baths
at Patara (Figs. 19-22) they are spaced regularly in some places but irregularly in others,
In a single room, there are both heated walls and unheated walls; therefore, these pin
holes can be found all over the wall including the arches or only in certain parts of it.
For example, the arched doorway in the middle of the east wall of the caldarium in the
Nero-Vespasian Baths at Patara is flanked by holes for terracotta pins on either side but
there are none on its arch (Fig. 19). On the other hand, both the walls and arches of the

40" Benndorf — Niemann 1883, 148; Kalinka 1920, 142. 143. 148 no. 396; Bean 1978, 62; Bayburtluoglu 1983, 62;
Farrington — Coulton 1990, 60 List 1; Yegiil 1992, 258. 299. 300. Fig. 391; Farrington 1995, 156 cat. no. 38 PL. 17.
154. 155.

41 galinka 1920, 142 (shown as E in the plan); Bean 1978, 86; Bayburtluoglu 1983, 63 (plan no. 5); Farrington
— Coulton 1990, 60 List 1; Yegtl 1992, 258. 299. 300 figs. 392-393. 422; Farrington 1995, 158 cat. no. 41. PL. 18. 109.
111. 160.

42 Kalinka 1920, 142; Farrington — Coulton 1990, 60 List 1; Farrington 1995, 157 cat. no. 39, Pl. 19. 128. 129.
43 Kalinka 1920, 142; Farrington — Coulton 1990, 60 List 1; Farrington 1995, 157 cat. no. 40.

M \urster 1976 (Baths A), 34 Fig. 7; Bayburtluoglu 1983, 78-79; Farrington — Coulton 1990 (Baths A) 60 List 1;
Farrington 1995 (Baths A) 161 cat. no. 58 PL 10. 35. 130-132. 156. 165.

B coulion 1987, 209 Figs. 3-4; Farrington — Coulton 1990, 55-59 List 1; Farrington 1995, 151 cat. no. 12 PL 25. 195.

46 Benndorf — Niemann 1883, 142. 148; Kalinka 1920, 240. 241 no. 651; Bean 1978, 44-45; Wurster 1980, 32 fig. 2;
Bayburtluoglu 1983, 83; Farrington — Coulton 1990, 59 List 1; Farrington 1995, 105 List 14 cat. no. 14 PL. 3, 117, 123,
200.

97 Bean 1978, 109; Farrington — Coulton 1990, 60 List 1; Kupke 1993, 13-16; Farrington 1995, 105 List 14 cat. no. 19 PL
4. 114. 124.

Kupke 1993, 11 fig. 4 no. 15 (designated a library).
49 Wurster 1976, 23-49; Farrington — Coulton 1990, 60 List 1; Farrington 1995, 153 cat. no. 26 Pl. 16. 158,
30" Bean 1978, 172 Fig. 96; Farrington — Coulton 1990, 60 List 1; Farrington 1995, 155 cat. no. 34 Pl. 6. 33.

51 Bean 1978, 151; Bayburtluoglu 1984, 310-312; Farrington — Coulton 1990, 60 List 1; Farrington 1995, 159 cat. no. 44
P43

Farrington — Coulton 1990, 60 List 1; Farrington 1995, 160 cat. no. 48. Excavations at Rhodiapolis were initiated
under the direction of N. Cevik in 2006 and the digs in the bathhouse were completed during the course of the
first season’s excavations. The results of these excavations are in the process of being prepared for publication.

53 Benndorf — Niemann 1883, 58 Fig. 40 Pl. XII; Kalinka 1920, 60; Bean 1978, 81; Wurster 1980, 32; Bayburtluoglu
1983, 71; Farrington — Coulton 1990, 60 List 1; Farrington 1995, 160 cat. no. 50 Pl. 14, 34, 157.

At the Palaestra Baths at Tlos, the dimensions of the holes for the terracotta pins are 18-20 cm. horizontally and
11-12 cm. vertically with a depth of 9.5-10 cm.. The holes are placed 65 cm. apart horizontally and 40 cm. apart
vertically from each other. On the other hand, Farrington and Coulton, who have contributed greatly to our
knowledge of bathhouse architecture and heating systems published the following measurements for the terra-
cotta pins holes of the same bathhouse: 23 cm. horizontally and 9 em. vertically with a depth of 5 cm; the holes
are 28-50 cm. apart horizontally and 49-50 cm. apart vertically. There is a consequently a considerable difference
in the reported dimensions of these holes.

48

52
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North Baths in Kyaneai have such holes. In the Hurmalik Baths at Patara, these holes are
found quite extensively on the west wall of the tepidarium (Fig. 23) and the east wall of
the caldarium (Fig. 29) while on the south, north (Figs. 28-29) and west walls (Figs. 25-26)
they are fewer. As with the dimensions, the shapes of these holes also vary. On the same
wall there may be small or large rectangular holes alongside square ones or rectangular
ones with rounded corners. They may be found in the middle, top, bottom or sides of a
stone block (Fig. 18). Beside the individual holes, there may be double holes side by side
or one on top of the other, or even triple holes located diagonally (Fig. 18)°°.

In the caldarium and tepidarium of the Palaestra Baths at Tlos there are holes for fer-
racotta pins in the arched or flat niches (Figs. 39-49). Each niche is connected to the hyp-
ocaust individually forming a panel, this is a unigue feature of the Palaestra Baths of Tlos
in Lycia. It is possible to see the traces of the terracotta plaques covering over these terra-
cotta pins in all of the niches (Figs. 43-45) and the surviving terracotta pipes in the chim-
neys (Figs. 47-48). The only niche in the caldarium is in the north wall and it measures
4.75 m. wide and is 1.20 m. deep, having a visible height of 4 m. (Fig. 39). Over the niche
there are chimney canals. Apart from the niche, there are numerous holes for ferracotta
pins in the walls of the caldarium. Even the jambs and lintel of the doorway in the east of
the room has holes for terracotta pins providing evidence of the extensive heating in this
chamber. In the tepidarium, the holes for terracotta pins are found in two arched niches in
the north wall (Figs. 47-48), in a large niche in the east wall (Fig. 40) and in three niches
— one arched and the other two having a flat top — in the south wall (Figs. 41-44,49)°°. The
arched northern niches of the tepidarium measure 2.10 m. wide, are 1.20 m. deep and
have a visible height of 3 m. above the earth filling. In the south wall, the south-eastern-
most niche measures 2.55 m. wide, is 0.50 m. deep and has a visible height of 5 m.. The
niche to the west of the large arch in the south wall of the tepidarium measure 2.35 m.
wide, is 0.40 m. deep and has a visible height of 4.85 m. (Figs. 41-42). The large arched
niche in the east wall of the tepidarium measures 6.20 m. wide, is 1.90 m. deep and is
approximately 5 m. high (Fig. 40). It is possible to see the traces of the plaques covering
over the ferracotta pins on the walls of all the niches (Figs. 43, 45, 47). As is understood
from the measurements given above, there is a distance of 40-50 cm. between the holes for
the terracotta pins and the 2 cm. deep grooves for fitting the plaques over the pins encir-
cling the niches — both arched and flat-topped. As no other Lycian bathhouse has heating
within the niche panels, the Tlos example is evaluated separately. The pin holes in the
niches are 9.5 cm. deep. Therefore, the distance between the pin holes and the plaques
should be about 15 ¢cm. Based on the grooves for fitting the plaques, it can be estimated
that these terracotta pins were 50-60 cm. long. Although this situation does not look pos-
sible technically, the dimensions of the pin boles in the niches are quite large®”. As the
Palaestra Baths of Tlos have not as yet been excavated, we do not have any example of a

35 At the Nero-Vespasian Baths in Patara, the holes are found individually or as a series of two in the caldarium,
while they are found individually or a series of two or three placed side by side or diagonally on the south wall
of the tepidarium.

56 The Palaestra Baths of Tlos has niches not only in the heated chambers such as the caldarium and tepidarium but
also in the unheated chambers. There are two niches in the east wall of the frigidarium, one niche in the north-
east of the south chamber which is in ruins, and two niches on the exterior of the north wall of the bathhouse
facing the Palaestra (see Fig. 9).

57 See fn. 54.
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terracotta pin to hand. It is possible to see the regular chimney canals in all of the niches
(Figs. 41-44, 47-48). In the chimney canal of the northwest niche of the tepidarium traces
of the terracotta pipe and fire are still visible (Figs. 47-48). The dimensions of the pins and
the distances between them are close to each other, both on the walls and in the niches.
Some of the pin holes in the niche to the west of the large arch in the south wall of the
tepidarium were made smaller through infilling with mortar (Figs. 41-42). Thus, it can be
inferred that these pins were not produced to any standard size. Indeed, the holes in the
caldarium are narrower and rectangular (Fig. 39), while those in the tepidarium are close
to a square and wider (Figs. 40-49).

The terracotta pins were placed horizontally in these holes and secured with mortar
(Fig. 17). The terracotta plaques were placed between the two reel-shaped discs form-
ing the head of these pins (Figs. 15-17)%%. These pins are not themselves visible as they
are between the wall and the plaques (Fig. 17)*. Thus, an air gap is formed between the
body of the wall and these plaques (Fig. 17). This air gap is connected to the hypocaust
below and this gap can be considered an extension of the hypocaust. As with the other el-
ements of the wall heating system, the aim in employing these terracotta pins was to keep
as much of the hot air in this space between the wall and the terracotta plaques and for
as long as possible. These terracotta plaques were further faced with mortar and marble
plaques (Fig. 17)%.

The terracotta pins are also called brick pins, spit or distance-keepers and their lengths
vary from 18.5 to 25 cm. (Figs. 15-16)°!. The disc forming the head of the pin has a diame-
ter of approximately 10 cm.. The pins usually have a round body with rectangular, square
or round terminations (Figs. 15-17)%2. The terracotta pin uncovered at Balboura has an
orange-buff colour (Fig. 15), while those from the Hurmalik Baths at Patara have a vivid
red, reddish yellow or even a brown colour; thus we know that at least four colours of
terracotta were employed®, The pins have a variety of dimensions and colours suggesting
they must have been produced at different workshops and were made especially for the
holes that they would fit into.

There exist no fixed Roman dimension for the plaques covering the wall heating sys-
tem elements such as tegulae mammatae, tubuli, terracotta pins and chimneys, however,
in Lycia, they can be square in shape, measuring approximately 8 inches (20.32 ¢cm.), 1.5
feet (50x50 c¢m.), 2 feet (66x66 cm.), or rectangular, sometimes with a ratio of 1:2, 2:3 or
4:5 between their widths and lengths and they can be located horizontally or vertically®.

38 Coulton 1987, 209 Figs. 3-4. The basics of the terracotta pin found in the course of the 1986 survey at Balboura
and how it was used have been published in detail by Coulton in 1987 and by Farrington — Coulton in 1990.

3 The terracotta pins found in the caldarium in the course of excavations at the Hurmalik Baths of Patara carry a
thick mortar residue around the groove in the knobs. Thus, it is understood that these pins were concealed en-
tirely under the facing plaques and mortared plaster and were not visible from outside. See Radt 1999, 144 ff. fig.
88; Korkut 2003, 445 ff. no. 48 fig. 10.

60 Farrington — Coulton 1990, 59; Yegiil 1992, 363; Radt 1999, 144 ff. fig. 88; Korkut 2003, 445 ff.

61 Balboura: Coulton 1987, 209 figs. 3-4; Farrington — Coulton 1990, 56 fig. 2 PL. Va-b; Farrington 1995, 104 fig. 195.

Pergamon: Radt 1999, 144 ff; Patara: Korkut 2003, 455 fig. 10.

Farrington — Coulton 1990, 55 fig. 2.

3 Balboura: Coulton 1987, 45 ff fig. 2; Farrington — Coulton 1990, 57. Patara: Korkut 2003, 456.

64 The horizontal and vertical distances between the pin holes observed in the Lycian baths vary. The minimum and
maximum values are as follows: the horizontal distance between the holes is approximately 25 cm. at the Nero-

62
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The plaques for the terracotta pins must have been specially produced having a particular
dimension, based on the dimensions of the bathhouse walls, as well as the horizontal and
vertical distances between the holes for these pins. The legulae mammalae plaques have
holes in their corners in order to fix them with iron pins to the wall, while the plaques for
terracotta pins have their corners cut to facilitate the insertion of the pins®,

When using ferracotta pins, the corners of the plaques must match the locations of the
pins, as also the length of the pins and depth of the holes for them must match accordingly
(Fig. 17). The handicap in employing this system is that, on one side, the pins must be se-
cured to the wall with mortar, while, on the other side, they must hold the plaques firmly.
It is a difficult task to use hundreds of such pins for only a medium-sized bathhouse. On
the other hand, the tubuli system has a sturdier form and the perforated bricks carry their
own weight, which is an advantage; but, it is difficult to make elbows with them and then
rejoin them safely over wide distances, around wall corners, arches and niches. In addi-
tion, the problem of obstruction due to smoke and the accumulation of soot is observed
more frequently with the perforated bricks and pipes than with the terracotta pins.

The chimneys of the wall heating systems are seen above the projecting cornices of
numerous Lycian baths as in the Nero-Vespasian (Fig. 22), Hurmalik and Small Baths at
Patara (Figs. 34-38), at the Palaestra (Figs. 43-44, 49) and Large Baths (Figs. 50-53, 57-58)
at Tlos, at the Antoninus Pius Baths at Kyaneai and at the Limyra Baths. The bottom sides
of the projecting cornices of the Nero-Vespasian, Hurmalik and Small Baths at Patara are
carved in a concave form, forming a semicircular route to facilitate the movement of the
hot air to the chimneys. The cornices of the Large Baths at Tlos project, but their bottom
sides are flat, while those of the Palaestra Baths are flat at the bottom and are angled at
the top. At the Hurmalik (Figs. 26-27) and Small Baths (Figs. 34-38) at Patara and in the
Large Baths (Figs. 50-58) at Tlos, it is possible to see the canal sockets between the cor-
nices, opening into the chimneys®. The cornices of the Small Baths carry the chimney ca-
nals coming from the ferracotia pins, those of the Large Baths carry those coming from the
hypocaust if there was no wall heating or from the tubuli? if there was wall heating; those
of the Hurmalik Baths carry the chimney canals coming from both the ferracotta pins and
from the hypocaust. The cornices originally carrying the weight of the vaulted superstruc-
ture became an outlet suitable for the chimney sockets of the wall heating systems.

The vertical canals above the cornices along the long side walls of the caldarium and
tepidarium (Figs. 54, 57-58) and those in the vault tympanum of the short northeast wall
(Figs. 50-53) of the Large Baths at Tlos (Fig. 8) must be considered chimney canals com-
ing directly from the hypocaust or as tubuli chimneys if there was a wall heating system

Vespasian Baths of Patara and 80 cm. between the holes on the east wall of the caldarium of the Hurmalik Baths
of Patara; the vertical distance is approximately 35 cm. on the east wall of the caldarium of the Nero-Vespasian
Baths of Patara and approximately 95 cm. in the caldarium of the Small Baths of Patara. In addition to the differ-
ences between the baths, the different pinhole dimensions found on the same wall of a bathhouse suggest that
the facing plaques did not have any standard size. For the dimensions of the plaques see Farrington — Coulton
1990, 61.

65 Farrington — Coulton 1990, 65.

66 At the Large Baths in Tlos, protruding cornices (horizontal beam, lintel) are found only on the northeast walls of

the caldarium and tepidarium. Although the cornice does not protrude out on the northwest and southeast walls,
it carries chimney canals.
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employed®. Although there are no holes for terracotia pins or grooves for tegulae mam-
matae in the Large Baths at Tlos, small holes for pins to secure the marble facing are
found on the walls (Figs. 57-58) and chimney canals placed at a distance from each other
are found on the vault tympana and inside the cornices. There are no chimney canals on
the south facade, which faces the sun and has large windows. On the north vault tympana
of both the caldarium and the tepidarium, chimney canals — one in the middle and one on
the ends — can be followed, up to the top of the vaulted superstructure (Figs. 50-51, 53)%.
Terracotta pipes must have been placed in these chimney canals and then plastered over.
Chimney canals extending through both the cornices and the arches have been detected
in the Lyrbe-Seleukia Baths (Fig. 59). In the Large Baths, only chimneys are found, no oth-
er wall heating system elements and the chimney in the northwest of the caldarium pro-
vides evidence for extensive heating here (Figs. 55-56)%. However, this chimney is found
in an arched niche which opens to the outside via a window (Figs. 55-56). In the Palaestra
Baths there are also chimneys in arched niches (Figs. 39-49); however, these niches are
blind niches in the walls, without any window openings, that also have holes for terracotta
pins for heating purposes. In the Large Baths, as the windows would not be blocked, it
does not seem possible that fubuli elements of perforated bricks were placed in these
arched niches. It is also not possible to be certain of a wall heating system here, as these
chimneys could also be joined with pipes in order to discharge the smoke and gases from
the hypocaust. The other chimney canals in the vault tympana and cornices may also have
been directly connected to the hypocaust. The Large Baths in Tlos were probably not fur-
nished with a wall heating system. In case there was an element of wall heating systems
at the Large Baths in Tlos, this must have been the fubuli -despite the lack of any remains
belonging to the perforated brick - because there are no traces indicating the use of ferra-
cotta pins or of tegulae mammatae. Although there is no Lycian bathhouse that is known
to have been furnished with tubuli, the Large Baths in Tlos is certainly a candidate.

The chimney canals of the Hurmalik, Central and Small Baths at Patara are found in
the same rooms as the terracotta pins but upon different walls (Figs. 23-29, 31). These
two different elements are used simultaneously in the same room of a bathhouse to warm
up different walls. Hence, it is possible that both systems were planned together during
the course of construction. There exists also an example where both tegulae mammatae
and tubuli were employed in the same bathhouse™. However, for the time being, there is
no known bathhouse where terracotta pins are employed together with tubuli or tegulae
mammatae. When the parallels between the terracotta pins and the tegulae mamma-
tae is taken into consideration, it will not be surprising in the future to find baths where
these were employed together. It will be then be understood how, where and when the
transition from the earliest wall heating element — the tegulae mammatae, widely used in

67 Farrington considers the vertical canals in the caldarium and tepidarium of the Large Baths in connection with

tubuli. See Farrington 1995, 104.
Vitruv. V, 10, 3. “The superstructure systems which constitute an important element for heating systems are resist-
ant to the humid hot air, thus they are built as concameratio (a stone vault in the form of a high arch).”

68

69 At the Large Baths, in the chimney canal above the arched niche on the northwest wall of the caldarium, traces of
burning and soot can still be seen on the terracotta pipe.

70 Eschebach 1979, 19. 20. 49a. 49b; Yegiil 1992, 363 ff fig. 456. At the Stabian Baths in Pompeii, tegulae mammatae
are found in the caldarium for ladies, while tubuli are found in the tepidarium for the men. Thus, these two sys-
tems are found in the same bathhouse but in different sections.
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Central Roma and Provincial Imperial Baths — to the fervacotta pins — the wall heating ele-
ment peculiar to Lycia — took place and the stages in this transition.

Vertical recesses in the walls functioning as chimney canals have been found at the
Large Baths at Tlos (Figs. 50-58), in the Nero-Vespasian (Figs. 21-22), Hurmalik (Figs. 24-
31) and Central Baths (Fig. 32) at Patara, as well as at MI 1 at Oinoanda, and at the Sidyma
and Nisa Baths. On the other hand, chimney holes are found in the Small Baths in Patara
(Figs. 35-38). In the Pataran baths, vertical grooves in the form of flerracotia pins and
chimney canals are found all over the walls. In the Pataran baths, the relation between
the chimney canals in the form of vertical canals, which are followed from the hypocaust
up to the superstructure, and the holes for terracotta pins will be only clarified follow-
ing excavations that reveal the connection between them and with the hypocaust. In the
Nero-Vespasian Baths the holes for terracotta pins are found side by side with the chim-
ney canals, some holes are even carved in the chimney canals (Figs. 21-22). As terracotta
pins would be fixed in these canals, this means that pipes could not be installed in them.
Therefore, it is inferred that the chimney canals were constructed in an earlier phase, while
the holes for terracotta pins were carved in the pipe canals subsequently. Thus, it is not
possible to consider a preplanning of these two systems together at the Nero-Vespasian
Baths. The documentation of the chimney canal grooves, together with the ferracotia pins
is important evidence for bathhouse architecture and wall heating systems’?.

Although the chimney canals found in the arched window niche at the Large Baths
in Tlos, cornice and vault tympana were used for the transition to the superstructure, the
chimney canals and holes for terracotta pins are found side by side on the same walls in
the Nero-Vespasian, Hurmalik, Central and Small Baths at Patara (Figs. 21-22, 24-25, 27,
29). These canals are in the form of vertical bands. As different from those in the Large
Baths, the chimney canals in the Nero-Vespasian, Hurmalik, Central and Small Baths of
Patara open not only at the beginning of the superstructure, but also directly to the hypoc-
aust and reach the bottom level of the cornice and 2 — 2.5 m. above the suspensura (Figs.
21-22, 24, 29). The pipe canals seen in these baths must be related to direct heating rather
than being tubuli chimneys ? or hypocaust chimneys ?, as in the Large Baths. The wide
pipe canals set side by side and close to each other prove this (Figs. 28-29) and some of
them can be followed up to the superstructure (Figs. 22, 26-27).

In the Large Baths of Tlos, the caldarium walls must have been faced with marble
plaques up to the level of the arch above the windows and niches as can be inferred from
the holes and metal pin holes within them, and starting from the polygonal masonry, it
must have been plastered only in order to absorb the excess damp condensing there. The
fact that there are also windows in the northwest wall in addition to the southwest wall
must have been due to making optimal use of the sun rays (Fig. 8).

The baths were built facing a south-southwest direction, in the midst of sites of daily life
near to the social centres. There are no high rising structures near them that could block
sunlight reaching them. The Pataran baths and the Tloan baths, except for the Palaestra
Baths, are orientated towards the south, southwest so that they could make best use of the

71 All four of the Pataran baths employ the terracotta pin technique. Their connection with the chimney canals and
chimney grooves/troughs is still being explored.
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sunlight and heat (Figs. 3-8)72. The Nero-Vespasian and Central Baths at Patara, as well as
the West and East Baths of Antiphellos face south; while the Small and Hurmalik Baths at
Patara, the Large Baths of Tlos, the North-South Baths of Arykanda, the Balboura Baths,
the Sidyma Baths, the South and North Baths of Xanthos, the Nisa Baths, the Apollonia
Baths, the North and Antoninus Pius Baths of Kyaneai, the Vespasian Baths of Kadyanda
and the Mk1 baths of Oinoanda all face southwest’. The main room of the Palaestra Baths
at Tlos is in the south and is expected to have been the caldarium; however, it is in ruins
to its foundations and is filled with debris, so its plan cannot be understood clearly today
(Fig. 7). However, traces on the walls show that the two rooms in the northwest were
extensively heated; if it was the case that these were the main bathing rooms, then we
would have to admit that these baths face northwest’.

Lycian baths are usually smaller than 1,000 sq.m. and they are, on average, about 400-
500 sq.m.. Thus, they are much smaller than the Roman Imperial Baths, and the ferracotia
pin system is much more economic and efficient for this size. When compared with Rome,
Lycia had limited means and it was inevitable that this method found widespread use as
the local masters could employ it. On the other hand, because the Roman Imperial baths
were such huge buildings, the tubuli system was much more efficient for them?,

Despite the differing advantages of wall heating system elements, in Lycia, the terracot-
ta pin system must have been preferred due to factors such as: tradition and practice, cli-
mate, durability, cost, technical availability, maintenance, the employment of local masters,
with the heating productivity in a bathhouse not exceeding a surface area of 1,000 sq.m..

Among the Roman Imperial baths in Anatolia, although there are known examples
from outside Lycia, tubuli were of more widespread employment than were the ferracotia
pins’S. For example, although the Pamphylian baths were influenced by the Lycian ones in
respect to their overall design and planning”, curiously enough, fubuli were preferred in
Pamphylia instead of the terracotta pins system.

In Central Rome, there is not one bathhouse that is known to have employed the ter-
racotia pin system, this system is commonly found, outside Italy, in Pergamum, Kourion
(Cyprus), Knossos, Maktaris (Tunisia), Gortyn, Cherchel, Tehouda, Timgad, as well as in
northwest Europe and the Levant (Palestine and Syria) during the Roman Imperial pe-
riod”. Most of these structures are dated to the 2° - 3'¢ centuries A.D.

72 vitruy. V, 10, 1. For the selection of location: “First, as warm a spot as possible is to be selected, ibal is to say, one
sheltered from the north and north-east. The hot and tepid baths are to receive their light from the winter west; bul,
if the nature of the place prevent that, at all events from the south, because the bours of bathing are principally
[from noon to evening”.

73 Farrington 1995, 13 List 3.

74 With the start of systematic excavations at the site, the baths were also taken into the excavation programme.

The digs began with the Large Baths and to date the scientific excavation of the frigidarium has been completed.
In two rooms to the northwest of the Palaestra Baths, numerous holes for terracotta pins have been identified.
However, in the remains of the chamber to the south, which was thought to have been the main bathing space,
no trace of any wall heating system has been found.

75 See fn. 27.
76 Mansel 1978, 216 ff Fig. 243; Abbasoglu 1982, 23, 28, 68. 78 Pl. XTX-3; Tnan 1998, 38 ff Fig. 114.
77 Abbasoglu 1983, 147.

78 Pergamum: Radt 1980, 412 fig. 8. Knossos: Hayes 1983, 97-169; Yegiil 1992, 363 no. 26. Curium, Maktaris, Gortyn,
Cherchel and Timgat: Farrington 1995, 102 no. 7. North Europe and Levant: Farrington — Coulton 1990, 63. 64 no.
39. 40.
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While the terracotta pin method 7 is common in Lycian baths, it is not encountered in
the Roman baths in Ttaly and the tegulae mammatae and above all, the fubuli system were
preferred in Roman Imperial baths®. According to some scholars, terracotta pins were a
primitive type of legulae mammaitae®'. However, despite the similarities between these two
systems, the structure of the plaques and the mounting techniques employed are different
(Figs. 9-11, 15-18). It is not known exactly when and where the terracotta pin technique
first emerged. The protruding feet in the corners of the tegulae mammatae plaques and the
holes for placing the metal pins through are not found in the terracotia pin technique. As
the terracotta pin method was preferred all over Lycia, while the tubuli and tegulae mam-
matae were widely used all over the Imperial baths, this heating system peculiar to Lycia
should not be considered as a variety of the tegulae mammatae system®2,

As it was never employed in Rome, it does not seem plausible that Rome exported the
terracotta pin method to Lycia and to the other provinces. The sites® where this ferracotta
pin system was employed used different types, profiles and fitting holes for the ferracotia
pins from those that were employed in Lycia®. In Lycia, the pins are fitted in the special
holes carved in the stone blocks while at the other sites where this system is found, the pins
are fitted into the mortar between the rubble or the stone blocks comprising the walls®>. In
addition, in the Roman Imperial period, the baths with a terracotta pin system are mostly
dated to the 2" century A.D., some are even from the late 274 - early 31 centuriesS®.

On the other hand, the earliest bathhouse in Lycia is the Nero-Vespasian Baths in Patara
which dates from earlier than all the abovementioned examples employing this system.
The inscription of the Nero-Vespasian Baths in Patara carries the names of the Emperor
Vespasian as the patron and the military governor Sextus Marcius Priscus®. Priscus, who
is also known from the inscriptions of the Pataran Pharos, was still in office as the am-
bassador; thus, the baths must have been built in the last years of the reign of Nero and
the first years of the reign of Vespasian, i.e. 65-69 AD®. The Hurmalik Baths of Patara is

7 Qur research has shown that the terracotta pin technique was widely used in the bath houses of Lycia, For Lycia
see also Farrington — Coulton 1990, 55 ff List 1; Farrington 1995, 101 ff List 14. For Lycia and the Mediterranean
see also Yegiil 1992, 363 no. 206.

80 Brodner 1983, 21 figs. T 12a. T 48a. Z 6. Z 52; Heinz 1983, 189 figs. 195. 197; Adam 1984, 287-294; Farrington
— Coulton 1990, 63 ff; Yegiil 1992, 359. 303 ff figs. 442-443. 448. 454-455; Farrington 1995, 101 ff.

81 vegiil 1992, 363.

82 Biers 1985, 46. 49. 53. 55. 78. 99. 102-103, nos.113-115; Farrington — Coulton 1995, 65.

85 See fn. 78.

84 Balhoura: Coulton 1987, 205-211 figs. 3-4; Farrington — Coulton 1990, fig. 2 P1. Va. Patara: Korkut 2003, fig. 10.

8 In Lycia, the holes for terracotia pins are generally placed 66 cm. apart vertically and 52 cm. apart horizontally.
However, in the North African baths employing this same system the holes are placed closer to each other and
the heads of the pins join the necks with a sharp “<” shape. It is highly likely that problems will be encountered
when joining the plaques and risk of breaking is also higher. For the details and dimensions of these pins which
are less efficient than those in Lycia see Farrington — Coulton 1990, 58.

86 Curium and Maktaris: Trajan’s reign. Pergamum: late 2" century A.D.. Knossos: late Antonines period? The
Ephesus Harbour Baths: between reign of Domitian - late 2™ century A.D., although not certain. Perge: South
Gymnasium, Hadrian’s reign. See Farrington — Coulton 1990, 63-64 nos. 39, 40; Yegtil 1992, 363 no. 26; Farrington
1995, 102 no. 7; see fn. 78

87 For the inscription at Delikkemer, Patara, see Kalinka 1920, 396; Balland 1981, 2-4 no. 23; Stendon — Coulton
1986, 56-59; Farrington — Coulton 1990, 61.

It is understood from the inscription on the Pataran Pharos (lighthouse), the excavation was completed in 2005
exposing the entire monument, that this Pharos was built by the Emperor Nero and Sextus Marcius Priscus, the
governor general of the Province of Lycia, in the years 64-65 A.D.. It is understood that S. Marcius Priscus served
in office for eight years non-stop in the period between Nero and Vespasian. In the inscription of the Nero-

88
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another of the earliest Lycian baths®. Apart from these Pataran baths, the Vespasian Baths
in Kadyanda and the Kandyba Baths are also amongst the earliest baths of Lycia; the baths
employing this system in other regions are all of a much later date than the Lycian exam-
ples®. Thus, it would not be a mistake to claim that this wall heating element peculiar to
Lycia, the terracotta pin technique, established a model, with its early date, for the other
examples observed in Anatolia and in other provinces of the Empire?’.

With the Trebenna and Typallia baths are included, the number of known Roman baths
in Lycia is 71; “at the Typallia Baths, in addition to the structural elements indicating the
presence of the hypocaust, the round holes in the upper corners of the walls document the
compulsory presence of heating systems in rural Lycia, though primitive they may be”2.

The monumental Large Baths at Tlos is the leading Lycian bathhouse displaying a large
influence from Roman bath design and technology?®. In addition to its overall plan, the
Large Baths set the clearest example of Roman design and technological influence in Lycia
with its constructional skeletal system, vaulted niches, arched windows with a panorama,
large apsidal arrangement, and heating and chimney systems. This structure can be con-
sidered a product of Romanisation overall together with other elements. These also carry
importance as they indicate the importance that was paid to Tlos by Rome. The Large
Baths of Tlos reflect a typical and classical Lycian bathhouse in respect to the planning
and overall design, if not in regard to its wall heating system.

Lycian bathhouse architecture originates from the bathhouse types found in central and
southern Italy. They generally comprise a series of three rooms and the best examples are
the bathhouse series in Pompeii and the bathhouse in the forum of Pompeii®*. This bath-
house type is planned as a series of rooms side by side, paced on parallel axes, with an-
other room sometimes placed perpendicularly; it probably originated during the first half
of the 1% century A.D.%>

In the frigidarium of the Large Baths at Tlos, in the caldarium of the Palaestra Baths at
Tlos and in both the caldarium and frigidarium of the Hurmalik Baths at Patara there are
apses, large arches spanning wide distances, a high vaulted superstructure and rooms with
niches (Figs. 4, 7-8). These rooms could be covered only with the advances made in vault-
ing and in arch systems and the binding elements such as mortar.

As overall in Lycia, at the baths at Tlos and Patara, traditional polygonal masonry is
employed together with cut stone masonry”®. The well-fitted traditional polygonal masonry

Vespasian Baths, the name of Priscus is cited together with both Emperors; consequently, the structure must have
been built between 65 and 69 A.D..

89 Isik 2000, 89-90.
20 1s1k 1999, 489 ff.

91 Based on our knowledge today, the terracotta pin was used in Lycia and the baths where this system was used in
the states of Anatolia and others apart from Lycia, has been researched. See also, Korkut 2003, 458.

92 Cevik — Varkivang 2004, 231-232.

23 our surveys and excavations at the city have shown that in addition to the baths, the theatre, stadium and large
complexes with arches and galleries carry extensive traces from the Roman period. See also, Farrington 1995, 84-
85::95:

94 Farrington 1995, 88 ff.

95 Yegiil 1992, 57 ff; Farrington 1995, 88 ff.

9 Yegil 1992, 258.
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walls of Lycia not only improve the strength of the structure but also enhance their aes-
thetics (Figs. 33-35). In particular, it has been attested that the fine quality well-fitted po-
lygonal masonry observed in the Small Baths at Patara and in the Palaestra Baths at Tlos
transformed into a looser technique employing mortar and into an entirely rubble masonry
with mortar in the superstructure of the Large Baths in Tlos of a later date (Figs. 50-51, 53,
57-58) and this transformation in materials is to be observed all over Lycia.

In the light of the evidence available at the present time, the earliest bathhouse in all
Lycia -not only in Patara and Tlos- is the Nero-Vespasian Baths at Patara?”. On the other
hand, from its plan, skeletal construction system, rubble masonry with mortar, loose ma-
sonry technique and heating system, the Large Baths at Tlos is the latest of all the six baths
explored in the present study?®.

With the emergence of wall heating technique, architecture and the heating systems of
the baths improved greatly and it became easier to cover wide spans with windows and
to warm up the large caldaria and tepidaria. Consequently, the layout of the baths were
also influenced and new bathhouse plans with apses and wide panoramic windows ap-
peared, creating decorative and articulated bathhouse facades. Heat and damp could be
easily regulated with the advances made in the tegulae mammatae, tubuli and terracotta
pin techniques, and thus the hot and dry air provided the bathers with comfort in Roman
Imperial period baths.

97 See fn. 10. 87. 90.

98 Although the excavations at the Large Baths are quite young, small finds such as ceramics and coins point to
mainly 273" centuries A.D. date. In addition, the loose rubble masonry with mortar and masonry techniques
also show that this bathhouse was built at a later date than the other five baths at Patara and Tlos, that form the
scope of this study. The dating will be finalised more precisely at the end of these excavations.
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Ozet

Roma Dénemi Likya Hamamlarinda Duvardan Isitma Sistemleri
-Patara ve Tlos Hamamlari Orneginde-

Bu calisma, Patara ve Tlos'daki Roma Ddnemi'ne ait hamamlarda, viizey kalintilari ve
kazilar sonucu elde edilen yeni bulgulardan hareketle, Likya hamamlarindaki duvardan
1sitma sistemlerinin ayrintilica irdelenmesini ve bunlarin mimari 6zellikleri araciligiyla
bolgeler arasi iliskilerin saptanmasini igerir.

Hamamlarin duvardan siilmasindaki amac, hypokausttaki isiy1 duvarlara tasiyarak sicak
havadan en st diizeyde yararlanmak ve bodylece hamam icindeki 1s1 oranini artirabilmektir.
Duvar 1sitma sisteminde en erken fegulae hamatae/tegulae mammaiae kullanilmistir. Bu
teknikte genis ve kare bicimli terrakotta levhalarin kdselerinde metal civilerin gecebilecegi,
icleri delik kiictiik ayaklar bulunur. Levhalar duvarlara metal ¢ivilerle, “T” seklinde kel-
epcelerle ya da nadiren terrakotta civilerle sabitlenmis ve duvarla ayakli plakalar arasinda
kalan boslukta, hypokausttan gelen sicak havanin dolasmas: saglanmustir.

Duvar isitma sisteminde kullanilan en énemli ve yaygin bir diger malzeme de iubu-
fidir. Bu yontemde duvar ytizlerine, hypokaustla baglantili delikli tuglalar (kiinkler) du-
var boyunca dizilirler. Delikli tuglalarin cok farkli tipte yapilmis drnekleri bulunmaktadir.
Roma Imparatorluk hamamlarinda, yaygin olan teknik tubulidir. Likya'da ise duvardan
isitma sisteminde kullanilan en yaygin eleman terrakotta civilerdir. Likya'da, pek cogunun
kazist henliz yapilmamis olmasina ragmen, bugiin icin 10 antik kentteki toplam 14 hamam
binasinda ferrakotia givi kullanimi tespit edilmistir; ancak duvardan isitma sistemi olmayan
ornekler de mevcuttur.

Duvar 1sitma sistemi elemanlarinin izerini orten kaplama levhalarinin belirli bir Roma
olctisti bulunmamakla birlikte, Likya'dakiler kare ya da dikdortgen formlu ve eni boyunun
1:2, 2:3 ya da 4:5 oranma sahiptirler. Bu levhalar yatay ya da dikey ortilebilmektedir.

Tlos Palaestra Hamami'nin kaldarium ve tepidariumunda, duvarlarin icine acilmis
buyiik, kemerli ve diiz nislerin icinde rerrakotia ¢ivi kullanimi tespit edilmistir. Bu nisler,
paneller seklinde olup Likya’da, Tlos Palaestra Hamami'na 6zgtlidiir. Niglerin tamamimda
civilerin Gzerini kapatan terrakotta levhalarin duvarlar Gizerindeki oturma izlerini ve bacalar
icinde saglam kalmis terrakotta kiinkleri gérmek mimktnddr.

Patara’da Nero-Vespasian, Hurmalik ve Kii¢lik hamamlar, Tlos’da Palaestra ve Buytik
Hamam, Kyaneai’da Antoninus Pius ve Limyra Hamami'nda oldugu gibi Likya'daki bircok
hamamda diga taskin kornisler tizerinde duvar isitma sistemlerinin bacalar goriilmekte-
dir. Nero-Vespasian, Hurmalik ve Kiigiik Hamam’da kornislerin alt kisimlar ice kavislidir
ve boylelikle sicak havanin, baca cikislarina daha kolay ulasmasi icin yarim yuvarlak bir
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tiip-yol yapilmistir. Tlos Biiylik Hamam’da kornisler disa ¢ikintili ve alt kisimlar: diiz,
Palaestra Hamamit'nda ise alt kisimlart diiz tstleri acilidir. Tonoz ortinin aguligini tagryan
kornisler, duvardan 1sitma sistemlerinin baca yuvalar i¢in uygun birer cikig kanalina
dontismuslerdir.

Pompei Stabian Hamami'nin kaldariumunda fegulae mammatae, tepidariumda ise fu-
buli kullanilmistir. Ancak tubuli ve terrakotta ¢ivi yontemlerinin ayni hamamda birlikte
kullanildi@1 bir érnek simdilik bilinmemektedir. Tlos Biiylik Hamam, Patara Nero-Vespasian,
Hurmalik ve Merkez hamamlan ile Oenoanda Ml 1, Sidyma ve Nisa hamamlarinin
duvarlarinda diigey girintiler seklinde baca kanallar, Patara Kiiciik Hamam’da ise yuvar-
lak baca yuvalarn tespit edilmistir. Nisa disindakilerde, terrakotta ¢ivi ve baca kanallan,
ayn1 mekanlarda, bir arada kullanilmustir. Bunlarn, birlikte mi yoksa farkli donemlerde mi
kullanildiklars, hamamlarda yapilacak kazi calismalariyla anlasilabilecektir. Tlos Palaestra
Hamamr'nda yalnizca terrakotta ¢ivi kullanilirken, Biiylik Hamam’da biiytik bir olasilikla
duvardan isitma teknigi kullanilmamustir ya da zayif bir olasilikla kullanilmigsa da bu tubu-
li olmalidir. Eger Tlos Biiylik Hamam’da fubuli kullanimi kesinlesirse, bu Likya’da bilinen
tekil 6rnek olacaktir.

Tegulae mammataenin, terrakoita ¢ivi ile aynt hamamda, birlikte kullanildigr bir
ornekte simdilik bilinmemekle birlikte, Terrakotta ¢ivi ve tegulae mammatae arasindaki
benzerlik géz 6niine alinacak olursa, Likya hamamlarinda ileriki yillarda, terrakotta ¢ivi
ve tegulae mammatae elemanlarinin birlikte kullanildigi hamam 6rneklerinin bulunmast
sasirtict olmayacaktir. Boylece Merkezi Roma ve Eyaletlerdeki Imparatorluk hamamlarinda,
yaygin bir sekilde kullanim bulan ve en erken tarihli duvardan 1sitma elemant tegulae
mammataeden, Likya'nin 6zgiin duvardan 1sitma elemani terrakotta ¢iviye nerede, nasil ve
ne zaman gecildigi ve bu gecisin asamalarinin niteligi daha rahat anlagilabilecektir.

Isitma yontemlerinin birbirlerine gére farkli acilardan ustinltkleri olmasina karsin,
Likya'nin bu 6zgiin duvardan isitma sistemi elemani, ferrakotta ¢ivi; gelenekler, iklim,
dayaniklilik, maliyet, teknik imkanlar, pratiklik, servis-bakim, yerel ustalarin rahatca is
yapabilmesi ve 1000 m?yi ge¢cmeyen hamam yapilarinda 1sidan elde edilecek randimanla
iliskili olarak, Merkez Roma disinda Likya ve tim Akdeniz havzasina yayilmustir.

Merkez Roma’da terrakotta ¢ivi tekniginin kullanildig: bir hamam O6rnegine
rastlanmamistir. Buna karsin, Roma Imparatorluk Caginda bu ydntemin; Pergamon,
Kourion (Kibris), Knossos, Maktaris (Tunus), Gortyn, Cherchel, Tehouda ve Timgad,
Kuzey-Bat1 Avrupa’da ve Levant'da (Filistin-Suriye) yaygin olarak kullanildig: bilinmek-
tedir. Likya Bolgesi disinda Anadolu’daki diger Imparatorluk Dénemi Eyaletlerinde de
sistem bilinmesine karsin, ferrakotta ¢ivi yonteminden ziyade tubuli kullaniminin daha
yaygin oldugu goriiliir. Ornegin Pamfilya Bolgesi hamamlarinin genel tasar ve planla-
mada Likya’dan etkilenmis olmasina karsin, duvardan isitma sisteminde, Likya'da yaygin
kullanilan ferrakotta civi yontemi yerine tubuliyi tercih etmesi ilgingtir.

Terrakotta ¢ivi kullaniminin tam olarak nerede ve ne zaman ortaya ¢ikti@i bilineme-
mekle birlikte, tegulae mammataenin daha ilkel bir tiirii oldugu distuntlmektedir. Oysa
tegulae mammaitae ve tervakotta ¢ivi teknikleri birbirlerine benzemekle birlikte, kullanilan
levhalarin yapisallidi ve montaj tekniginde farkliliklar vardir. Roma’'nin kendi merkezinde
bile kullanmadig1 terrakotta civiyi, Likya'yva ya da eyaletlere ihra¢ etmesi miimkiin goriin-
memektedir. Roma disinda sistemin gorildagli merkezlerde ise terrakotia ¢ivilerin tip,
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profil ve duvara sabitlendikleri yuvalar Likya'dakilerden farklidir. Kald: ki, Likya disinda
bilinen érneklerin ¢ogu 2. yy.’dan hatta bazilart 2. yy. sonu 3. yy. baslarindandir. Buna
karsin Likya'da bilinen en erken hamam, yakin zamana kadar Vespasian Hamami olarak
adlandirilan, fakat kente gelen su yollariyla birlikte Imparator Nero Dénemi’'nde yaptirildig
tespit edilen Patara Nero-Vespasian Hamami'dir ve yukarida sistemin kullanildigin:
belirttigimiz sz konusu érmeklerden ¢ok daha erken bir tarihe sahiptir. Su andaki bilgiler-
imizle Likya’da, Nero Déonemi'nden oncesine tarihlenen bir hamam yapis: bulunmamakla
birlikte, 6zel cografi ve politik konumu ile Patara’da, bir liman kenti olmanin beraberinde
getirdigi zorunlulukla da, bu tarihten dnceye giden hamam yapilarinin beklenmesi sasirtict
olmayacaktir. Bu bulgular 1s1¢inda “Likya’da Flaviuslar Donemi'nden 6nce inga edilmis
olan hi¢bir hamam binasinin bulunmadigy” tezi artik gecerliligini yitirmistir. Kadyanda
Vespasian ve Kandyba hamamlari da, Likya’daki en erken tarihli hamamlar arasindadir ve
sistemi kullandi@: bilinen diZer bolgelerdeki hamamlar, Likya’dan ¢ok daha gece tarihlen-
mektedir. Boylelikle, Likya'ya 6zgii bu duvardan isitma elemant, “terrakotta ¢ivi teknigi’nin,
Anadolu’da ya da Imparatorlugun diger eyaletlerinde kullanildigmi gérdigiimiiz séz konu-
su orneklere bir model olusturdugunu stylemek yanlis olmayacaktir.

Duvardan 1sitma tekniginin ortaya ¢ikmastyla, hamam binalarinin mimari ve isitma sis-
temlerinde ¢cok dnemli bir gelisme kaydedilmis, hamamlarda buytik agikliklart pencerelerle
kapatmak ve genis alanlara yayilan kaldarium ve tepidariumlari isitabilmek kolaylagmustir.
Bu durum hamamlarin planlarint da etkilemis, diiz ya da apsisli ve buytk pencereli
manzaraliklariyla, yeni hamam planlarinin dogmasini ve dekoratif gértintimlt, hareketli
hamam cephelerinin kazanilmasini saglamistir. Tegulae mammatae, tubuli ve terrakotta
¢ivi kullanimlarindaki gelismelerle, hamam binalarinda istenilen 1s1 ve rutubet kontroli
cok daha rahat bir sekilde saglanmus, sicak ve kuru hava, Roma Donemi hamamlarmmn ic
mekanlarinda, yikanmak isteyenlere rahat ve konforlu bir banyo olanag: sunmustur.
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Fig. 1 Aerial photo of Patara Fig. 2 Aerial photo of Tlos
{courtesy of General Commandership of (courtesy of General Commandership of
Cartography). Cartography).
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Fig. 3 Patara, Nero-Vespasian Baths, plan. Fig. 4 Patara, Hurmahk Baths, plan.
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Fig. 7 Tlos, Palaestra Baths, plan.

Fig. 8 Tlos, Large Baths, plan.
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Fig. 9 Tegulae mammatae (Adam 1984, 292, Fig. 631).
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Fig. 10 System with tegulae mammatae and iron stud with terracotta spacer and iron pins
(Yeglil 1992, 364, Fig. 455a.d).

Fig. 11 Connection of tegulae mammatae to the hypocaust (Adam 1984, 291, Fig. 629).
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Fig. 12 Top: Tegulae mammatae. Bottom: Examples of tubuli
(Crema 1959, 71, Fig. 77; for the original see L. Jacobi 1897, Saalburg).
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Fig. 13 Functioning of the hypocaust and tubuli Fig. 14 Ostia, Forum Baths,
detail of wall heating with tubuli

(W. Heinz 1983, 187, Fig. 194; for the original
see Ph. Filtzinger — D. Planck — B. Cimmerer (eds.),
Die Rémer in Baden-Wiirttemberg, 1976).

(Yegiil 1992, 363, Fig, 454).
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Fig. 15
Terracotta pin from Balboura
(Farrington — Coulton 1990, 56, Fig. 2).

Fig. 16

Examples of terracotta pins

from the East Street Baths in Pergamum
(Radt 1999, Fig. 88).

S

4

4 f
Sicak Hava 50 :
Fig. 17
Use of terracotta pins,
cornices with curves and chimneys altogether.
Fig. 18

Positions of holes for terracotta pins in
the Pataran and Tloan baths.
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Fig. 19

Patara, Nero-Vespasian Baths,
east wall of the caldarium,
holes for terracotta pins.

Fig. 20

Patara, Nero-Vespasian Baths,

east wall of the caldarium,

hole for terracotta pin and the iron pin
for marble plaque facing.

Fig. 21
Patara, Nero-Vespasian Baths,
south wall of the tepidarium,
holes for terracotta pins

and chimney canals.
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Fig. 22 Patara, Nero-Vespasian Baths, Fig. 23 Patara, Hurmalik Baths, west wall of
southwest interior corner of the caldarium, tepidarium, holes for terracotta pins.
curved above the holes for terracotta pins and
vertical chimney canals.

Fig. 24 Patara, Hurmalik Baths, southeast corner Fig. 25 Patara, Hurmahk Baths, west wall of
of tepidarium, vertical chimney canals. caldarium, vertical chimney canal.
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Fig. 27 Patara, Hurmalik Baths, southeast corner

Fig. 26 Patara, Hurmalik Baths, west wall of
of caldarium, vertical chimney canal.

caldarium, hypocaust and vertical chimney canal.

Fig. 28

Patara, Hurmalik Baths,
north wall of caldarium,
chimney canals side by side.

Fig. 29

Patara, Hurmalik Baths,

northeast corner of caldarium,

with chimney canals side by side on
the north wall and holes for terracotta
pins on the east wall.
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Fig. 30 Patara, Hurmalik Baths, plan of the chimney Fig. 31 Patara, Hurmalik Baths, cross-section
canals on the south wall of caldarium and hypocaust. of the south wall of caldarium, hypocaust and
chimney canals.

Fig. 32
Patara, Central Baths,
south wall of tepidarium, chimney canals.

Fig. 33
Patara, Small Baths, east wall of caldarium,
holes for terracotta pins.
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Fig. 34 Patara, Small Baths, south wall of tepidarium,
curvet above the holes for terracotta pins.

Fig. 35 Patara, Small Baths, east wall of Fig. 36 Patara, Small Baths, tepidarium,
tepidarium, vertical chimney groove above curvet. terracotta pin chimney.



252 F. Fatih Gilsen

Fig. 37
% Patara, Small Baths, tepidarium,
. terracotta pin chimney.

Fig. 38
Patara, Small Baths, tepidarium,
terracotta pin chimney.

Fig. 39
Tlos, Palaestra Baths,
northeast wall of caldarium,
holes for terracotta pins.
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Fig. 40 Tlos, Palaestra Baths, Fig. 41 Tlos, Palaestra Baths,
southeast wall of tepidarium, holes for terracotta southwest wall of tepidarium, holes for terracotta
pins inside the arched niche. pins inside the arched niche.

Fig. 42 Tlos, Palaestra Baths, southwest wall of tepidarium,
the chimney groove of the arched niche, detail.
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Fig. 43 Tlos, Palaestra Baths, Fig. 44 Tlos, Palaestra Baths,
south corner of tepidarium, south corner of tepidarium, detail of the opening
holes for terracotta pins inside the niche. for the chimney in the niche.

Fig. 45 Tlos, Palaestra Baths, south corner of Fig. 46 Tlos, Palaestra Baths, west corner of
tepidarium, holes for terracotta pins, the groove for tepidarium, holes for terracotta pins and traces of
the terracotta plaques to sit and traces of smoke smoke passing through the walls.

passing through the walls.
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Fig. 47

Tlos, Palaestra Baths, east wall of
tepidarium, holes for terracotta
pins and chimney in the niche.

Fig. 48
Tlos, Palaestra Baths, east wall of
tepidarium, chimney, detail.
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Fig. 49 Tlos, Palaestra Baths, southwest wall of tepidarium, frontal view.
Holes for terracotta pins inside the niche panels.
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Fig. 50
Tlos, Large Baths, caldarium, chimney canal,
tubuli ? in the vault tympanum.

Fig. 51
Tlos, Large Baths, caldarium,
chimney canal, tubuli 7 in the vault
tympanum (looking from below).

Fig. 52
Tlos, Large Baths, northeast corner
of caldarium, chimney canal on
the vault tympanum.




Wall Heating Systems of the Roman Period Lycian Baths 257

Fig. 53 Tlos, Large Baths, chimney canal on the Fig. 54 Tlos, Large Baths, southeast wall of
vault tympanum of tepidarium. tepidarium, chimney canal on the cornice (lintel).

Fig. 55 Tlos, Large Baths, northwest wall of Fig. 56 Tlos, Large Baths, northwest wall of
caldarium, arched niche with window. caldarium, chimney in the arched niche with
window. The pipe is visible in the chimney.
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Fig. 57

Tlos, Large Baths,

northwest wall of tepidarium,
chimney canals.

Fig. 58
Tlos, Large Baths,

northwest wall of tepidarium,
chimney canals.

Fig. 59

Lyrbe-Seleukia Baths,

the chimney canals extending
through the cornices and the arches.
(From B. Varkivang).




