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Abstract

Saqanefars are kinds of wooden ritual monuments with religious functionality, found
only in Mazandaran province, north of Iran, and date back to the Qajar era. In these
buildings, the mourning of Muharram and other mourning rituals are held every year.
Despite the cultural importance of Mazandaran’s Saqanefars, the type of wood used in
these buildings has not yet been identified and researches have been focused on their
architecture and paintings. In this research, the wood used in different structural members
of five Saqanefars in different areas of Qaemshahr including Ghadikola Nokandehka
(GN), Seyed Abosaleh (SA), Reykandeka (RK), Ahangarkola Bishesar (AB), and
Vostakola (VK) were examined macro- and microscopically. After extracting a list of
wood anatomical features from the stained microscopic sections, each specimen was
identified. All studied specimens were of ring-porous hardwoods. Except for GN, other
wood samples turned the water golden after immersion. The wood species used in the
Saqanefars of SA, RK, AB, and VK were identified as Zelkova (Zelkova carpinifolia)
while the Saqanefar of GN were made of Persian oak (Quercus macranthera). Both
kinds of wood are durable, have little moisture uptake, and do not require much repair
and maintenance work. Oaks and other tree species with high-quality constructional
timber were as widespread as Zelkova in the forests near studied Saqanefars. Hence,
the preference for Zelkova could not solely be related to its availability and technical
quality. Considering that from the 16th century onwards, Zelkova wood became one of
the most popular types of timber for the construction of historical and religious buildings
in the Far East (especially in Korea and Japan), and the similarity of the architecture and
painting of wooden Saqanefars to the temples in these countries, choosing this wood
could partly be influenced by cultural exchanges.
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Introduction

A Saqganefar is a kind of ritual monument in Mazandaran province, north of
Iran. Some older Saganefars are completely wooden and were built in the late
Safavid and early Qajar periods, and due to cultural exchanges between the local
people and Chinese merchants, they are partially influenced by the architecture
of Buddhist temples. Despite the cultural importance of Mazandaran Saqanefars,
the type and age of the timbers used in them has not been investigated so far,
and researches have been limited to their architecture and surface paintings.
However, knowing the type of constructional timbers used in ancient wooden
structures and objects can provide many unknown facts about the history, culture
and trades in a region. Moreover, for the maintenance and renovation of ancient
buildings, it is essential to know the type of wood used in them. In this research,
the types of used timbers in the historical Saqanefars of Qaemshahr city were
identified and discussed. The main hypothesis of the research was that due to the
sacredness of Saqanefar s, lumbers from a certain tree species was used in their

construction.

Materials and Methods

Five Saqanefars were identified in different areas of Qaemshahr city, located
in the villages of Ghadikola Nokandehka (GN), Seyed Abosaleh (SA),
Reykandeka (RK), Ahangarkola Bishesar (AB), and Vostakola (VK). Small
wooden samples were extracted from different parts of each monument, using
a handsaw or an increment borer. The transverse surface of the samples was
sanded and first examined macroscopically. Then, thin sections were cut,
stained, and analyzed, microscopically. The anatomical features of the wood
of each sample were extracted based on the IAWA list of microscopic features
for hardwood identification (Wheeler et al., 1989) and finally, each sample was
identified.

Results and Discussion

With the macroscopic and microscopic examination of the samples, it was found
that all samples extracted from different structural members of a Saqanefar are
made of the same wood species. The wood used in the four Sqanefars of SA,
RK, AB, and VK were all from zelkova trees (Zelkova carpinifolia), while the
Sqanefar GN was made of Persian oak (Quercus macranthera). This distinction
was evident in the golden color of the water after immersing the wood of the

first four Saqanefar and the absence of such a state in the last one. Zelkova is a
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high-quality wood and is known as one of the best construction timbers. Zelkova
wood has a low moisture uptake, and in addition to wooden structures, it was
also used to make the door and window frames of mosques in Iran (Browicz,
1982). This wood was widely used for construction of historic timber structures
(Hwang et al., 2009) and places of worship in the Far East, and is considered
the most important hardwood in building of old temples in South Korea (Kim &
Choi, 2016). In Japan, Zelkova wood has been used to build temples since the
16th century. In fact, it was the Chinese carpenters who taught the Japanese how
to work with this tough wood and suggested its use in the 15th century (Mertz,
2016). Oak has been one of the most popular type of wood for building timber
for centuries due to its high durability and the little need for maintenance and

repair.

Conclusion

Most of the old, timber-structured Saqanefars in the villages of north Iran were
made of zelkova, and only one of the five investigated structures was from oak
wood. Considering that these two woods are of good and comparable quality,
and almost the similar abundance of these two species in the forests around
the location of Saqanfears, the preference for using Zelkova is not only due to
technical and economic issues, and could be related to cultural reasons. Zelkova
wood is mostly used for the construction of shrines and religious sites in the Far
East and especially in Korea, and due to the similarity of the architecture and
painting of Saqanefars to the temples in these countries, the choice of Zelkova
timber for the construction of these places can be partly influenced by cultural

exchanges.

Acknowledgments

We gratefully acknowledge the cooperation of the General Department of
Cultural Heritage, Tourism and Handicrafts of Mazandaran and the Department
of Cultural Heritage, Tourism and Handicrafts of Qaemshahr in facilitating our

sampling process.

Observation Contribution

First author conducted field sampling and wrote the initial draft of the
manuscript, later enriched and corrected by the second author. Second author
is primarily responsible for preparing microscopic slides, image capture, and

wood identification. Additionally, he collaborated on revising and enriching



Daneshzadeh et al.; | 366 I

the manuscript. Third author provided significant contributions to microscopic
analyses, and the fourth author provided valuable insights through historical
analysis. The manuscript was was circulated bewteen authors to form the final

vesrion.

Conflict of Interest

The authors declare no conflict of interest.



[ 75

|

b4

5 ool Sl

an L .||f;il

511 ¢

Ayl (il il Sl (—ols Aol _ad

P. ISSN: 2645-5048 & E. ISSN: 2645-5706

http://journal.richt.ir/mbp :4s,%

[y ot

Ayl il Sl ol dolilad
Bl 95 « ol iy BB 95 iy
Ol ol 5 BD)S g (Bia Ay

SRS g (S A0 sty 1yl

ol (B)odinns ap Glato y25 3>
Creative Commons jg=xo o8 odiuns 9
lis w5 o 55051 alxe 4 Attribution License
bgio i8S Sl a wlobas oy oty ls
s lianlag g i )8 Calie Bod 450l 10
g o)Ll adzee oyl )5 allio

olyddle slaylaildw 4o 435))\54,‘ gslbuge w\.ﬁm\agf
(s @318 ¢ Gawpgds :(53y90 dalllas)

Vo) Lo polle 1 pwlagdoyas samols € g2l Lo, oy 2l Lo,

gl 4l £ 93
YEY - YAY : a0
N OVANVA L ST PIN TR AVIVESION Y Py

4. https://dx.doi.org/10.22034/PJAS.7.26.363 :(DOT) Jtzws dwlids

S

Ly ol i sl 4 035 hsle clias] 3 die 5L v (slis o8 olislies
3529k 39500 )55y ()13l msslye oy ole y5 allusya dal (ol 53 .33)8 oy 2B 890 4
0dts upn Lol o 00litulyse glacsy 55 0siST hasile slaylislin (Sinyd copanl
Loy (iag ool )3 el 035y Lol o 8l55 5 (glane s d9ue Lo sy 5
BouiSes (ISHB @llog i 0aiSy)) gdpil )lislinw gy il (il )d a8 8
) LB s 350 288 wnySin g (5Swg)Sle ot (a5 Sl o U o
o <ol pnel Sy (ogSamgiSin plolio Sl g agill (sla Sy compd gl pu
Bged 3l 0305 Ay G Lacsy plad  psSwgSle (ompp )3 i (luliss adges
8 w0yglys (b Sy Ol e gpgabost 5l Lacgy digas s SouiSes (IS8
Zelkova) il «yuw g (38, 5in] g pdlogalduns c00iSly NS oy (slaylasli ;o suisosliz
(Quercus macranthera) gygl bsl Sou S Mo jlsliw slacs> ¢ (carpinifolia
oloid L y3 oolatwl yguoyd g adld oS (gyudoes 0090 plodls cogn 90 b ad  olwlis
Glotlo oo b (5555 laaisS ulo g bely (1S 0505 ppeas g oo (il 5l
o2l s perl 3l el 005 S 51 Lt L elasley o lislis S sl S 5o coSL
03 3 &Sl 40 an g3 bt bgupe ol (56 oS 9 0390 oy 30 4 Bpo il e g
By 33 (oxido 5 Sl slaln el gl Loy copogme | (ool Cga daas cp)®
29y lyllin lis g (g)loxs 32zl 4 4 L g 0292 (2l 9 05 13 poguad &) 590
5 5lke (o Ly o Slol ol e Lo (gl ol g Lol g oo ¢ By Simy 51 15 o008
sy (Siyd Yols

el i (olwlis ( pode gl ‘u.i..a:)ﬁul)m (29> o3l :al/é}“g.\.!,ls

L)‘)"‘ ‘c)f ‘U‘)‘Qj oasly ‘Lf'i'f“o cal.m 3aSsaly (.'\.él55 > C.»L..o 9 ln5l.c og;‘gﬁ L;oybig d)9j5u d).:'s.) JWID q
(J9L.wo 3M9.7) L)‘)"‘ ‘c)s ‘C)‘)‘Qj oasls ‘qu...‘o c;l.uo 3aSsaly s.\.ClS5 S 6.»‘.».@ 9 P}Lc o»f)l.m.ulb Rl

Email: oladi@ut.ac.ir

ul)_al ‘C)S ‘UW o&isld ‘L;u.Jo CJL.A 30Ssaly ‘.ti.él§5 e C:»Luo 9 fa9.l.c os)f.)llw' Rl

ul)_al ‘UW ‘L;)S‘wb)f5 Lé.‘.h)ﬁul).m ols.w.bs)_» ‘uJU)b)UI Ceoyo § cblas ém».o)bdt.w‘ AV

4\.’:3) )lsn\_' dLbuP w@ﬁ;» (VYY) ‘Loo).oﬁ.c ‘Lf’“‘“”) 9 ‘)_....olf ‘wl@(&‘.lo)x EL»"o) ugﬂ{gl foo) wol}u:;.'.la radlis A elé')l
hitps:/dx.doi. YEY-YAY :(Y8) V cacy oo sy s (s ol iy 160y50 dalllae) shassle (slaylisliw 5o
org/10.22034/PJAS.7.26.363

https://journal.richt.ir/mbp/article-1-810-fa.html :dy pi dilolus 45 Ao ol dio



m)\“,.,\;:..o\:,»\eoum| YSA |

dodie
S olgieds ole 1yl g oy (Siwgs olsd 4o oles 50 L] bawgs Can 3l ooliwl At
sloasdd 3l 5 ool o cowl 48,5 o 4y 8 solatwldyge layg S dan ;3 Byneys g llas )
slo tggy ool S |y (Samyd o 50y LT3l ot e (92 sloeilos 99 )l
S slaags )3 0ol st pow Bl (glane 55 (52 Bl Sy 5 (ulid gl
(VN AYYY (g aninye)) s colls dtopd 39) 318 )5 cidguupped Ll 5o iz 9
2 b Glons st clagyslss 5 S Ll 5 ddion 56 )0 (2 (slaciii 3l oolisul
AYAY ¢ sbylare 5 Liy) ol olyol 5o ioiias g95 ol (Bl doyz g disl Sl diejeynl
13 052 3 3 51 s sl 500l 3L S g )T pdlsl 3| s By90 3 el ol L £(5Y
ohSeaio (A0 (glacd 5 y5u0r0y) ol ardly (Slohd sladyn)ls glizwa wlyz! (ylane
ool o a2yl 2 3l (ol Sl aisS 3, 2 (s — i JSB & (oo pOre g
Loz )05l Soge (o (i Sy ca b gl 8l Aoy cohassle 53 Lo sl
la S 5 1993 Loy 3 4 Bides esleanl oyl ¥ (Vo) oy San 5 (c0¥s) ol 0305
¢(Hueto-Escobar et al., 2023) 33,8 o s> (555 )5l plgd o SeilSo ¢ Sosud) (5550085
Omura,) Lab iS58l GLoesl ol )5 conl (o 5 o g (Siyd (slaysb (ool b

(2004
9 4l pllas lsicds (glaxo yd g 08 3Sh0 (B lo0 Bhgas g lyasile bl yo
L5350 (292 lab (opm (2liws) (slaasls 5 0352 poape g Jslite o)lgon oy 5
A Lo adds 90 )0 9 9> g LI aS ale clali 5l (Sodlodd o did L dibbd
s oISl Syie Loy Ly gz S 3l o0lisal L Yyans YU o s (st g 0
Gl Ly g (Ybliw) «lasliwg clapb b pdye lisys Lo ¢yl () jmgad) el lisliwy
LIk a5 conl sn sl o995l ol lisliw Lo ol pU upasliole 5 0350 Ggpno
Al sylolie palpe Alasy g oacis L 32k bl fadllgl cyian oLy 40 b duiws LSy
Qi aso 90 gl (olime sl lasliuwy 3315 ((VWAY ( 3ol 9 (5, 851) 0585 o0 )5S
Sl (g5 48 ol gl clisy 5 (ol Sitor (slimods ed) 55 iy .l (5Lis 0y
5 b (glare sladisS 31 SO Hlasliw .OY) iy § ollare) 30,5 0 Slusl (s
st _Byme Cad ol gylone dnols 4 ilinslio 4S 6393 il sogr (5ylome 5o 35l
Sl s pogas a4 wygless pllas 5l eoliiwl Jdod by lasli ((VYAD Lab Lo cawgy) cowl
it (gylese 3is> 50 connb L dgn (sladised yuyiehe cdilaio jd 39550 M aolio
29 Sl emwlio yaw )13 3529 45’ cols coldl baylyt Jdoas Lo L 5l (5 )
sliays (o092 ()loxe (SIS 0yt i i ol ol odal 3529y )iy 5 5 2L
Ul eyiasle ol cde (uss slals ol 51 5 5 sl s > pllas
2929055 9 ol ez SlaygiS 50 g Lw' 818 1938y 9> 50 (293 gllias (slinep (g)lons
4255 J 55 4SS ol asdl il Job LB (i g (gylone o Sliwl (Sl LLadjlas o)l
039 &S Sl @904 Koyl g gl 318 )3 ouslelr (g2 (e slaly a8 el
2 de 0, SIS Blodil aS a0 0455 (sulas )90 By yo Lol twl pllasl sl 50w lis )]
Lol ol (5ylome 2 (ooaldl (sLidlyaz 5 (03 Wl Jale 93 (61850 distun nylaslins 4o
9 Olplone) 93,8 0 5528 bLas ;803 55 (o Lol ;500 5l il S 5olote conge
polic U5 axd 8 Ly poxs g it 3l el (gylome cithisee (slaauin 55 elyydls (yul .07 ol
sl (s 55 sl oamliie bl o Ciliseo el e, axbySas ey assle Ly 5



| vsq | o 5 8305 21

22500 (oo 3l g carsls ool 51 B slanysly yo dt) Byl S5 5l aS 3yl 929 (K30 oo
A(Woo cghlSod 9 (298505050 ) Coml (ol slanysb (iolos (sl (35

r 5ol olene 5 5l L (olad o g 3l ool lisli (sla Siog it 3l S
= A.)l.uo)\) 454_:9§uLo.lb ‘ol ol LgL{boé).’, 9 u’z_§9 R § () gia yu L 4_;..9;09.\_“: 9
9 Syloe 5 slojluw syl iST sl o o 3l ool yogde LBl las oo g;a)-“’dl“*’i
S Bl 5 (mgr by jl eolatal danyiiliu 5 (Spir slonl olae ;800 cnlo iy
2105 olre 55 A8 Cl g ply iubigy 5 il § gimpm g slesl 055 UsS juoli
Q)L) l) .)5_5- uoLS- J)_g)lgﬂ_&)b 450u\.£} du.&l.u.) D)_ﬁ.é- 9 cdl_:‘ &0.))_3 c\)_b c).w).:.ﬁ} sU?I_uJ)M) ‘053'_“:
g 3lso copn 3l s o000y usn LI balasliw Lan ,ls L .0FRY 0y 5 g lylone)
L;Lbddb.) O Jos_:),o ‘ualm.w &9.\)5 ul.o.a..w duwlo cSlo cu.l> )] o laswl 4-\.)..” $Caw! 00 d..d)f
(Y c.)b)_ﬁ:g 9 ul_:)lo.xp) w‘)p'
g gy 29290 sla o8l 515 Lo glans £93 4 dgums Latgsy 5 00t (o o]
:\_ﬁ.\a.;n)) «)L&Jlb'_w» )9.9‘.\0 &.:Lw ‘ul)i.m.lba).:)_la.; 9 u.?u)l.: .)Jb‘}».: )_)L..) RO 009 L!bul C9>
23,8 3l B b9 4o ol (818 5 iy 5 g o gSs (slawl 4 Waas| oy assle (55550
S Lol 51 .leacis axsLu ol o by ceogSs (sl L Lol 8,95 55 19Sie (slalu 45
Celbiie Gty g 00 (510,058 (clasls o008 (L5l 5 epditne yobody (95 gyl b5
st ola B oygs (S ola 'Ll ol )o 48 Sy (o ity 5 reline gl s
dowy 09 )_‘a.)dq L;x.‘aﬁ C_J)l.’ u_al 999y )_:|)9 )5_§J.n uL.o) )l o)Lw L)""‘ uu_:‘.)..u C“’)L’ Ay i
AW ((3505v0)

ol 5 S cphasile sl liwl y3 o9 588 Sl slal 125155 o aS Lol )
2 asByla gx 555 pad calis g e axbS A ol mllas | (S olgisa
Kristjansdottir et al., 2001; Cufar et al., 2014; Cai et al.,) J23 cawdd Cilise Gble
Loyl )3 48 Lol g 65 cpitadld (Sbowb diol cinge g (5Ll (sl iz o2 £(2022
ooy b odsploul Sinlen 4 asgi Lo jingh ol o .(Lee & Bae, 2021) cowl Sl
o ohasile plicwl swopluo 5 (K838 Sappbcsle JS 5yl g jeiS Simbilie

0992 e 4 4255 L caS ol ool imgly (o tonsyg 1R} dpiyd g ey
e55 3l cogs oyl Ll g ouis ooliw! ol s o So ol Lo oyl s L 5o Ll el sl
2 sy Sl (9338, o2545) Lo 50 dlitie adrdio (gloojls ;500 0 axby S glacg>
Le(u ‘Lmo)‘LM: wl)a 0329 L9 £ gg‘":)'] odlaw! u_]l.obl Ty dS o oal_p Lo A_Mo).s 0.3|
ol 3 (Samyd Jelge 5l yS5lie g anals 8 oY

Slaliwy) joe8ly rdwSl pliwpd el gble ) Hliliw gy 1ohBeR (h9)
Q) da») ol u.)l.wl.w: CJLoy‘M 9 lgo.)u..gy d%_:\)b coJ\_ZS\")) ¢ g Ay 6%)&4&] G%‘_;bads
Sl 500 gl (g2 Sl ciliste o i | (2l diges «opSraps Sty plasia 5l
aS obls j3 gyl 5wl (B (o olwY oy dlal 40) S 68 xS0 g (olwlins



[196e7 s [| s S || 15 35 Lonits || dmsgy (gt (fndly C\one || Yo ||

Sl )3 gz 59y la bl I (lod (Jo15 S £ b o318 S0y (sl 55 @8l Ll Bils I gpugual o) juguas

(Voo 1 85,180) po it 3 Stal
Fig. 1: A picture of Saqanefar structure located in the village of Rikande (Qaemshahr); insert picture shows the
painting on wood in the Saganefar of Ahangarkola Bishesar. Photos are taken in 2021 by the authors (Authors,
2020).
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Fig. 3. Non-destructive sampling of Saqanefar wooden pole using an increment borer (Authors, 2020).
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Tab. 2: Characteristics of the studied Saqanefars (Authors, 2020).
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Fig. 4: Immersion of wooden samples taken from Saqanefars in distilled water and turning the water to golden
color in some of them (Authors, 2020).
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Fig. 5: Cross section of wood samples extracted from Ghaemshahr Saqanefars in a macroscopic view. A) Ghadikola

Nokandehka; B) Seyed Abosaleh; C) Reykandeka; D) Ahangarkola Bishesar; E) Vostakola (Authors, 2020).
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Fig. 6: Microscopic sections of wood samples extracted from Saqanefar of Ghadikola Noukandeka located in
Qaemshahr; A) transverse section of the tree-ring boundary; B) transverse section with the presence of a wide
ray (arrow); C) the presence of tyloses in an earlywood vessel (arrow); D) vasicentric tracheids (arrows) in radial
section; E) homogeneous composition of ray and a large earlywood vessel in the radial section; F) intervessel pits
(black arrow) and vessel-ray pitting (white arrow); G) a wide ray in tangential section; H) a larger view of the
presence of a multiseriate ray next to uniseriate ones in the tangential section; I) the presence of tyloses in the
earlywood vessels in the tangential view (Authors, 2020).
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Fig. 7: Microscopic sections of wood samples extracted from Qaemshahr Saqanefars; A) transverse section of

Ahangarkola sample with organic deposits inside the vessels (arrows); B) cross-section of Rikendeka sample; C)
cross-section of the Vostakola sample with organic deposites inside the Eralywood vessels(arrow); D) tangential
arrangement of latewood vessels in a SeyedAbosaleh sample; E) homogeneous ray (arrow); F) spiral thickenings
in vessels (arrow); G) crystals in ray cells (arrows); H) tangential section with crystals (arrows) in ray cells; I)
parenchyma strand (arrow), (Authors, 2020).

o] S sSagSe s 5 QLML 5 ol (i 50les 18355 09y L (et 3l pindyge
9 (Sydao) J)9TL;A).> L;/;;..Sls &_3) L) |) C)T olelagh S99 o.))Su_“le |) g.j ‘.)‘}T —res uJ9
SIS 31 (Sam 5500 s lislins )iz 31 @ roeme slocsz (Jeddpmends 9 (VR0 88
bk Jobis bl o 1 458 53 4 500535 S08 Jili] olo 293 (slaipe
39wl duis bwo (Quercus macranthera) syl bsls o (Quercus castaneifolia) ¢3losils
e olisales 5 488 )5 09,8 S o ol sl Siag »as 51 558 99 al bl oy
g5l Al 4568 ¢ Buings Loy b (Jlo ol L s (WA a0)S) sl (1 Sanpue 21
DS g iz 5 00t SE gl an i L)l (g5utl 5 5ete dxtl (gl 4n s
oz 8 S olg3 e ol 42 Gpd Jlazlay caalllandyge dilaie Blibl Lo S 5o )9l
ol L5)9| bs_lg ‘lfo.)._;.%} L;}K_.gblﬁ )Lé_SLb'_w )9 ol doslaw




| ‘"VV | 0y So g 0305 hl>

w7 bl el ozl cangd (olslyy asllandygo (slaylislins 55 48,5 (slacsy ogll slo g+ Jgiz

(Y¥oo ¢O‘§..\$)l§3) OK)?O‘Q‘;’ L;L»Lu’l‘: d‘)‘.’
Tab. 2: Anatomical characteristics of the woods used in the studied Saqanefars based on the IAWA list of
microscopic features for hardwood identification (Authors, 2020).
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