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Preliminary Report on the wooden pieces of the Khufu Second Boat
Part 3: Forecastle

Hiroyuki KASHIWAGI"', Ayano YAMADA™
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TACIVTRERRPAKICKS Y T2 E2OWRYT - HRIOT LY R T AP EMDERSR ()
MHE B AN THRRINZES 2R (FFRY) OBHM SN, T O EM ORI DER 2/
FLmA, BEITE 100 MY A (Fig. 1) EEULTWAEIENWHL -, ZITERITBNT
HINELY RLETRIEICL, R0 ST 5N EBH0iRE 2hinizn Y,
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Py BAOEVIE, B B P OIAIELICEY L. M RIIF VT BoaBH 0L D SICE M, B
BEDOHHIY X5 T (Fig. 2).

AF LS A OROD ST 6 K DA (00079-0084) ZFrE M N2 E T, D ARMUCR LRI R EZLTNRD

(Fig. 3). fB¥ RO F AT XD IHOMLY BICEMNTZET A 5N, OV Y | FOL Wy

Fig.2 f¥ RESYH OB R EL
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Fr&75%, Pt TIRTE OB WY VAL 1T i, ©AEAEILT,
e 3G 2000mm, R (225 1100mm, R 'O AT 1530mm & 5L
S ESNEY gl

DR 15mm &g < RS IX S pfro RIFTTE R I N TV S,
w0 2 KIZ A 80mm (00079), # 55mm (00084) k<, D
WMEE Y THREDOTNENTNS DOFIF SN T W, - Bk OEAT
MOBIFEDIMmER HD, REVWD KDL, BEgT5 M) L7k
L7z & T THSD, B (00079) TIL*F 80mm D 5 5 60mm NHTIZ 87z
D, AZIEAZRS LA RO~ $UT/R> T D, TRODBEHD -
BN R RINDBHEETH O,

S5DOOIFE £ 20mm, FWRIIHLY 05K S15mm, # 480mm, #
500mm, # S1Smm THo/z, THIR* W LR DIIF7ZNTHD, £D
BEFENEE ICETHNTVARLRSIE N & A enadlzesE <IcH
FonTWE (Fig. 4), ROEIZMHRT TEML, A OYH OMESE 2 Fig.4 M - ROBI XD
HRATHI LR TERN LD, Tr—IV B TH v a2 W,

£ (00078, 00085, 00088-0090) (IR D™ BNz, INEERTHHH (TS5 2N/ (Fig. 5), BOw i
W5 o, A ROBARICHIT NS5 DO T RsN TS, O350 ~55mm, ™ 23
WTNHT T TN, BAEZRDFEINEIATH 25Smm Tholz, HELEO™ T, HMORITHizb
#65mm OFIZ D B F, IR EH S TI LTI N TV,
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S5AQEOH B O 27 (00078, 00085) (&, =% O ¥ S AF RHOB-A TS THEED,
TR ROHMNED XD /RE M AIT/R> Tz (Fig. 6,7), - FE WH S 3R o -% &L TY
ZINTWD, 9 D32 (00088-0090) DEF, =% AN 22T INTHREX A, wimid- FH DS
NTHNER DM E 1T/ > Tz,

REMITITEH 28 AT 279N H T 5N T W, 793 30mm (F EEEN 2 5~ #5IT S5, ThETh
ORENZHTZZEDF % RO -2 ZE 2 DO ERSIDITHNE IV ENT W, EBULEZ2E- 30
THNIRE TROSN, BREHEA, Pk EEH, LICAFREANIOIIAET EE T LTEF O TW
oo EEFITENINDBZOLN TV, h¥ RO 2E- WOTHREREFHD-DICTT 5, & A
DF B TEY SN EE NG WAL, B DRENE S AMTDEIN Y IVEIRRTE RN 72,

HrEBMR H 544 5 DIl 10 20-NTE LTWeET AN, INETITRD -
FHENZEIIL 62 (00091-0096) IZF 5> TWwa (Fig. 8), WINHAF R OARTHFEZALICE 1T TH
PNTWe, RUTRENLLS, A ORSZHTHEREE- 2RBN1hok. ZODELXDEREDE
BIRASGNTVWENETD I EIFRETH S,

FIERXVOMe LiREzRAL T72k
Dx #2 ) AN AEINSHREET, B [ 3a e,
RAELHIZT M THD, HEDITFFERD

IZH Y 50 FHQERE DN TS,
FREEIOEFEFHEFEASLBoTVS,
SO &~ %’C% 9 % (Fig. 9, Table
D,

1 (00094) 121, N)VENCES ATEEDT
< TORENE S E s (Fig. 10).
A d RIS imre-wrt EF X 5N, RO
EATHRENRT 5N, BBH=D S5 A0
2R UHFricd 3o s nisn - k.
F 727 (00091) DEZIX3 2 DHENE %“
SNz

Fig.6 ¥ - MiOBI F D" Fig. 7 MY
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Table 1 &AM~ 17— % (3"~ : mm)
00091 00092 00093 00094 00095 00096

B R X (a) 58 - 54 53 70 53

G P2 (b) 18 17 15 12 17 17

EEER X (¢) 67 - - 75 67 70

EE s, fE(d) 60 68 - 53 51 58

A2 () 32-38 30-32 27-34 22-33 20-37 23-37

oF (R EY) () 1632 1249 1232 1406 1686 886
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3. Y RO

B 5N D ST SN R (A O T, S ORSew ME L, WA S DOIHF N pE
FNTna (KB4 -2 2018), TOERIIT DL S ZEMS T, & o ThH AT 520mm, #) 520mm,
# 495mm, Y 524mm., % @33 470mm, 9 520mm, # 480mm. # 495mm THo/z, £/-“EFWATT
=553 OV EAH 1000mm, *F OO EAT 1500mm, AR O F 31349 2000mm TH S 7z,

- Y RO T S N O E G, REO L WA 2 (00079) TH S1Smm, # 480mm Y
500mm 4 S15Smm EFHF S AL, KT AT DR M O AT 1050mm, LW R 1480mm,
KR 5 AT 2000mm T3 - 7=,

MY OEIBECIT S E VS T, @ ROTICHY ORI} SNTHEEF AN, T30 ROT
WIS, T RORKICH S THISNT R, 0 RRIEROREFICEZE L TORETA5ND T LN
5. YR XA ORKISLNAFICETSNTRELRTINS (Fig. 11).

4. h5E

P DALE DN S Y RO DRI I Nz. A4 5 AT OORO -IZENTNEN S 23T 50, B3
0o THNERE SNz, M - 3R % 2300, OB 4R OXF BRI Nz,

LTS DOIHPF NI PR D ST 5N THD, TOTRIIG oS N fby B W LT - 2
LTWz, TDRD IO MOIUIEY REOE N ) SNz ERBTIND, BINED ROKIZ > THITS
N, TP REIHBAICZLTWELETASND I ENS, By AN 25 AIE<IT, OIS KD
IZHE INTWEZENPE N ERS K,

Fig 11 fld B fg ooy
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MREGE[L Y —8R) KKICBYEITKR o/, XD ST & L 2d Aol LT 23 hpPEEFE
g9 T@@féid)&Di&&b%ﬁot“LﬁFﬂ HoGU7 A58 528 B 35 ([T IO WTH B ks

T EREWEEWE, FOETRFY L -T2,

AROYRERICH > TE, REE S AP pitaf), B (5 R FPv a3 f) ok
T nEEnE, BATY L ST S,

AFOY s M, BT AR MBS s (JICA), () ZRU, (BR) 74 k. NPO iz 4% Off
@E\E“%'“FH%T@T/%“‘ GO BFEHDOTHFICLDEN SN HRE TITCKOEROLEFT D, £z
FEFTCRL T 2 PFRER R PHE RS - 2P (A) Ta A2 T h - 7728 20/80
RIS 2P ) (PPN 20971 2.8 . FGEXRS 26257309) BXUH T 74 B) [BHXF A5
LEPICK 2 AT b AEROEMRT BH ) (PR F 0 7 T BGEX S 17K13570) ©- R
ELTEDSNE,
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Scientific Analyses of the Organic Materials of the excavated artifacts
from the Khufu Second Boat

Miho TAKASHIMA™', Rio KARINO"?, Takashi NAKAZAWA ™,
Yoko TANIGUCHI ™, Akiko NISHISAKA™, Eissa ZIDAN"®

Abstract

To identify the original materials that would have been used for building of King Khufu's
Second Boat which dates to the Fourth Dynasty in the Old Kingdom (c.2,500BC), scientific
analyses were conducted to characterize organic materials such as proteins, vegetable gumes,
oils, fats, resins, waxes that may remain in the excavated materials. The aim of this research
is to provide any relevant knowledge on the conservation material and future reconstruction of
the Second Boat as well as knowledge on ancient techniques, especially on the use of binding
medium. For the protein, when the presence was confirmed, it was also hoped to specify the
animal species. Analyzed samples included mortars which were originally used on the wooden
pieces constituting (1) deckhouse, (2) deck floor, (3) plant fibers deriving from woven mats, and
other unknown black substances adhered to the (4) oars or (5) linen chunks. For the identification
of the proteins, matrix assisted laser desorption-ionization mass spectrometry (MALDI-MS) and
electrospray lonization (ESI) MS and enzyme linked immunosorbent assay (ELISA) were used. In
addition to these analyzes, gas chromatograph / mass spectrometry (GC/MS) was also performed
to identify oils, fats, resins, and waxes. However, from the excavated samples analyzed, we could
not identify any proteins with relatively low water resistance, nor plant gums, and water-resistant

fats and oils, resins and waxes in these analyses.

1. I3IC®IT
pI2E20f 702y NS ER T (52 BN 42 50 GLoean 2500 F E)) ICAT LTS L
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* 2 m Ry I i%"?f]i”\ WU (PR . HZERA (Y, I National Museum of Western Art, Tokyo, Japan

* 3 LU TR PR R (A - e * 2 Graduate School of Humanity and Sciences,

* AR SN VA SR - RS Nara Women's University

* 5T AERRIPL IS NG PR - &8 A * 3 Professor, Department of Chemistry, Nara Women's University
* 6 LYVT NEw SIS NIV - REY - Rk ERRETR % 4 Associate Professor, Faculty of Humanities and Social Sciences,

University of Tsukuba

* 5 Visiting Associate Professor, Institute of Egyptian Archaeology,
Higashi-Nippon International University

* 6 General Director, First-Aid, Packing and Transportation,
Grand Egyptian Museum, Ministry of Antiquities, Egypt
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ETHAIFTIVPFINOFR O TEF N, TOMA, &2 0RO DZDDBEAEHRICET 5000
ARWEVDIREY HICHT 200 E2E 52 AL LT a5, RANRIAINLY 2IXTTTIC
DNTIERZDOBMHEBETT LI L2 B E L, »HLULZERIE, D2 P2 K2 2Rk 2T
HFLTWEEINZIL, 2 RE O —IVITFE L TWRAEME, B OSETHRALZS Yy b G0 »
SFERLERNBRETH D, ¥ NTHOZHIZIZ, YN w7 Ax ZH L —F—RUBE A 4 >~ (MALDI)
IZE D <ETE S Hiln & T 51 B (ELISA : Enzyme Linked Immunosorbent Assay, ®&jia & o %% 37.)
R W, BFwE, TSR - 0—<% A (180-200 AD) O Fm @Az b=y~ (Mazurek et
al. 2014), BT 7 ba 2 25 HAE 62 57 (2325-2150 BC) D2 Z OBk T8 N TV /=By
(Kawahara et al. 2012) ZW\WITNHT IR T LDAT—F L LETLTBD . BAHOEETETHNY4ETH S,
HRDOF ANFF LT oA Zof UTGES, £V NIHELTAG TV EENEHE W &
5, FHOFTHE - IZAT—7 2ORENTEBE? LT HEfh oz, T4 PRIRRARAR B ZF
B UZHET, #2808 (S - G W, )T AEA>0%E) ITmATREAITLDE TN EETH
2, LNLEBMREOETIEITERVL, 0T 7 b - o0—<% A (180-200 AD) OFFH™TIT7—4> >
g H )X & T L= (Mazurek et al. 2014) (AD1 W@ TA D)L hF—2 anh B ud & )X 7T
SRR, FaM I B L7z (Scott et al. 2009) R EMBH D, TNHDOFIIINA, HHE, R OUzE
TETBHEOICH A AR N ST/ EE S (GC/MS) B HL 7z, 2 L 2slR &3 L 7z 2 AT

Table 1 MALDI, ELISA, GC/MS 2L > T #i L7=adA

e EE] 4 g = 2R - TR
o 5 ELISA GC/MS  |MALDI-TOF
ER AN NS T N IS 2R % EJ)L# )L |00005-1 X X
A
HR1-4 |5 2R EILH)L |00128-1 X
S WA
K 1-5 @] B EILF )L (00173 X X
EBE N )L
HR1-6 [R—=2a |2 %2 EILHIL (00170 X X
E: AN 1Y
HR 1-7TOR=2 2 |? K2 EILA )L 100152 X X X
- IAI)
AR 1-8 |4 2R E)LH)L |00171-1 X
E: A IV
AR 2 BB 2-1 (N—Ta |2k E)LF )L |00267-2 X X X
R 0485
AR 2-2 [R—Ia |2 EJ)L& )L |00611-1 X
A% £
R 2-3 |[F 2 R EILHIL |00611-2 X X X
EFY Y 0485
;K 2-4  |BAGET 2 R E)L#)L |00611-3 X
R
B 2-5 | R RT3 BILAYIL |00611-4 X
TR
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HAE 3 |ER3-1  |[Ret 3\?} =L 00204 X X X
(juncus)
R 3-2 | RAet 2 R LY 00285-1 X X
< v R (juncus)
;R 3-3  |[RAgt” 2 R LY 00285-2 X X
< R (typhus)
R 3-4 3\7;'%/8_' 2 R 2 i ) 00140 X X X
< v R (juncus)
HA 4 |EHR 4-1 2. F—Ib A B E (00117 X
7L —R
R 4-3 |2, ZF—J)b 267 E (00303 X
7L —R
SR 4-4 |2, B 28 E 100166 X
3 B
R 5 |EHR S ES By MRS & Pt |72l X X X
2 T

Fig3 %

¥

(00204) <y FRIEH (BB 3-1)

Fig4 F—) -

7L —K (00117) 2678 (BR 4-1)
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Fig5 v bR & fpm+ 2 aE GR S)

DINTIS Table 1 B XU Fig. 1-5 127 L7z,

2. FHE
21. X MU w7 A3 BV —Y—RUBE/ A F >~ (MALDI) [ZED<EE 2 #is
21.1. Z )N E @

SR ORNTEENS TH, ATNBRY DN E Z DDA (7T 25 7I3REICL > THE
{275, 2D TIE, SICBEXREISITMEITESYEE NG HE WETF AN 7 —7 RS
LTWbZEamPEE LT, 20 &afeRbl, L, TOHEER WTbhbE hOR ELLENS
Y TED55F o0, MOTN—IV2>OM OB 2R (Nakazawa et al. 2016) " €A > DX D7k
BRI BRI TETNDDT, “HIFHTLHIT -7 L ORFIDA%E? WELEHDOTIRAWNT &1
BAELTBERZN,

A= 2HFNCIE. ZNET- B W TWaHEERAZ, AR (2-10 mg) % 1.5 mL OHF > 7))
F 2 —79 T 500 pL O NH4HCO3 (50 mmol/L) A E EDHITH T AR EZIIANT 2T TTODRLE
/@‘;\‘60°C*64E'§E'§1i}§§ U7zo WY 210,000 g T 5 5" Wl = 2 BERS, 2 ) 1§ 2 5 fAER 7 1 )L % — (Amicon
ultra MWCO 3k) T 30pL £ THAEL 2. ZOWIBO- &8 (1 50 uL) 2 0H > F )L A &L TR MALDI
W g SHIZE L. 2@ D1 20 ug/100 uLNH4HCO3 (50 mmol/L) @ k1 7' 2 ¥ Sul 21 %, 37C
THY 24 W W (7 U feo BE5 0 (70 2 LGS, 0.1% CF3COOH AV & 2 TR (R pH 3) ICL 7%
Vit Ty TS5 L (Ziptip C18, S UARYRAR[AL) 2@ UTALY. AL THE 277 2> 7)1 B
ELz

2.1.2. #E FH

MALDI-TOF # XX MALDI-TOF/TOF Z X7 )L D13 AXIMA® Performance (SHIMADZU/KRATOS,
Manchester, UK) 2@ f L7z, §XTOFTIEEF L —F— (337 nm, 3-ns /L A'E) OAERFICL-TE
CHRIPTATA AR ONVWTYZ T E—REFLERY L7 O >E—RThHok, UZ7E—RIFHY
TN ELTOWERWT T INAIZDNT, FLU 7L O E—RIMN) T 2H"HOXRTF R
MBRHY TN BIZDWTENEN W, UTL T OYE-RTRITFROGL 245 T 5870
MENSNZZ NI DT 2 ) W % T % 729 D post-source dissociation (PSD) {AlZ K2 % > F A
MS (TOF/TOF) #fi5 Z & &5 ™ Lz, AT EDT > TNMEEXRTF Re Lo —r i ni
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Mo 7=D T, TOF/TOF = i3t bisn-o7z. ¥ MU w2 Zid a -cyano-4-hydroxycinnamic acid (CHCA) #
TR bUILE0.1% b 7))L A OFRARE 2:1 OESWICHN L THFIEZHDZ2EHR Lz, §9
ST SUL & N Y w7 AW 45uL & MALDL & —%y 7L — K S TEA L, 2SR E Lz, X
R MO m/zEOE#E3, CHCAZY N w7 XE LT, ACTH 757 A bk 18-39 (m/z 2465.19) &
bradykinin 7 57 A > k 1-7 (m/z 757.39) #f WTH 57z,

22. T51 % (ELISA)
221, TIAHPHRIZDONT

I FEIRBIAR 2T LS5 T RE 1M &~ ng/ml TREITESSETHD, fAHY O
T UNFE—HEORP I WENDREE (90T 5 EP TR Y P LEHETH S, VIvP O
BOWTIE, TIAFEER WU E A LE HAVERTE D& 2 )N 7 BE0mM [ OiRs ¥ (i 2359 & s
TIETHL) THoOTHIEDTHFTRADY NI HRH LE S ETES 44, FT-IR i, GC/MS i
RET"RTENTHDEENDN TNV,

222, SHiFE
FEHLS O ELISA 7 (F 2 %% 1) &0 Wik, 7, W32 &89, #i713 ¢k (Takashima
2018) %%,

O HARWImgET A Z7OF 2 —7123F N3 100 1 L OFF 1z (EB: Elution Buffer) 27X T1%%irE L,
27 &%, (EB O : 5 mL @ IM Tris-HCI, 1 mL @ 0.5M EDTA, 180 g ®p<5, 25 mL & 20% SDS
A F RN %Y T500mL iz L, ﬁ%%fiﬂ L T pH7.4 IZ38%%)

©® OOFa2—TH530uL &5 T 570 uL @ 100 mM NaHCO3 iR &7, ZOW%IFE 96 7 )L D<A
Z7O07L—hDE TV Y Lz, BRIV TINICDETA4LEBOORIRETS 1)L b,
47 )D55 3T o)L SIEER B EARIE LSRRI ONTREE, DXD T Ny NI ENG
FNDEIHTHI LI, X170 7L —h%24C (WKgRET) TIHEE LZOE, Tz)lhb
Wi Ed U,

® JOvFU, Hifr #IIMI3 JJ 413 Sea blocking buffer, # JIMI3 [ZIZ BSA (T[T )L T 3 2) %it
B L7z,

@ 1Pt (Table2) %iﬁ%ﬁ?b“(g‘»iﬁ*@2%%ﬁ& Jo X H 7,

® HEAH2HA (Table 2) ZFMLTHF T2HWR I/,

® Z=TETNZBEMS LRI,

@ 20~30 7B 707 L — R =4 T2 Ef 405 nm, YR F 630 nm OS5 FE 2T Lz, @, ©.

®D#eiE511Z13 PBS (Phosphate buffered saline) 2k 21 %11 - 7z,
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Table2 ELISA T@R L7t

2 EIRE M LR (RE) X 2R (RK)
RE Ovalbumin Rabbit IgG
#ab1225(1600) #AP132A (500)
SR (vF N Collagen I Goat IgG
#ab19811(400) #ab6742 (500)
S (TYF ) Collagen I Rabbit IgG
#ab34710(200) #AP132A (500)
NI AEA Casein Rabbit 1gG
#bs-0813R (400) #AP132A (500)
TN (7 SETH A, LT L%, |Arabinogalactan Rat IgM
NTH 2 NN protein#JIMI13(50) #A110-100AP (500)
A VNN Gum Tragacanth Rat IgG
#MAC265 (50) #A8438(500)

KAHIMI3 & #MAC285 I3/ 7/ 0 —F )b, (3R Y 7 0—F )L

23. WA O NI Z7 /#3245 (GC/MS)
231, HyrR LR eE

FHRZ TMTFTH (3-(Trifluoromethyl)phenyltrimethylammonium hydroxide, 5% X% / —)L ¥z, TCI &) &
FMIVT>OER (1:2) IT&D7 27, AF)Viv%Ef 57z (Mazurek et al. 2014), FF 3K 2 /N1 VLT
Wi, ZZI2100 x L O TMTFTH &5 i 25 L, 60CT 1R W 0 7/2d & GC/MS T} Lz, #7IC
13 Agilent Technologies 4 &! 7820AGC system/5977B MSD Z@ f L7z, 213U 0&EBOTH 5,

PYOER 0300C, 23 AT Uy b AFENA=2) 23 E L u L, AT L DBSms, 7154
W 50T (27 RE), 20/ T230CETHE (5= HRAK), 10C/ 5 TIRSTETHFE (15 5 %),
35C /& T30CETHE (07 WRE) Fr UV —HAANUTA LU/ 5 b2 AT 7 =51 g i
320C, A A7z 1 EL A A 20" FF 1 70eV, A 2R [ 1 320C,

3. WA ETE
3.1. MALDI

SHOSHT, ARONWTNNSE Y NI TOHG 23 BT 5EIBRTF RO =7 13REIani
Mol ZOMAEIAT—T 2 EZDEHDY NI HIZONTH T THTE LN,

- A= 2URDY I ETHLMN, AR OF NSO EE LT ITIFET LTWieE LTS,
FUZTAE MIZ K2 2 EIC R OWMA LD EE N5 HE W, T ho# L O THR B QR ITER DR
FHELTAT—=T7 2P o7 NV T I R b >t b oz, SO LSRNk
Motz TOXIIT, B WEETE AT, REISNBNZEZEHT LGOI TIRAR LN &
WKEREITRETHD, &I, 77252 @%‘ﬁ\f\»% WEw hDd THIZEM L TWer et 23 2 5 &
DI T R @7 2 B OFR &8 U TAGTRENL W EICHFFN DL, Kcas—r21izo0nT
TETDHE, ZOLEENST AT, bLHOEEICER DN TV & T MALDI TR SN T
W NDH D, 8,000 f gIDEY OF NS AT IV EIE N B H S (Schweitzer et al. 2009) 1),
HEA A, T ORRBIZIAS LTWAanM, =O8H 0 & INTH ON» g2 35 SI3ERTE R0,
LU, A= 2>OM%E B2 XIZIZ"ATH D0 60CH5 70C®¥§*L:Lii§ﬁé&b55i§"§ B A
L, PRLBHOTFOBETFITTFH IRV LEPSNTH D, %O THA D ITHh A0
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W&o TG, B OFRAIED L7272 DIThHE T 2 LW H L EIE 2 Zf?@:f‘%é a7 —
’75775\67‘;6}3?1753‘@ BTN D QRFIHL TE F BAFITH <BBBRVENT OFFFA D N ENERVAN
RSNTWS, ZOXIBBOLEL, “HOLYT FTEMICEREL> THT, FQG)%* e 2R
qﬁ%%L%@Z&&LTW@Qﬂéﬁ”t@f%%o bbb, v O T NI UB2HTHE &
R UTE W50 050 8 cd>72E5F A% (Serpico and White 2000), L7/=23> T, AH DELE
TRIAACHBELBNAHOBER T TEZEZRIIL, ZOFRZE2TOMENBES<E (glue) THAS &
#97 /= Research Laboratory (London) O A. E. Werner D ¥3%: (E . 2. b D) 23'F Liis T 0 R
(Nour et al., 1960: 48) (312 2 (292, FICIOMENI T =5 > THDIN=DEY 2NV, H 50
ZIZFRLENT T 7Y LR ERZEZSTHDN, HFFOES ARk THRRT LT LEFELE

\,ug

W,

3.2. ELISA

SHRL 9 AORR BT RTORAICHLTRETH D, B - S §9, IV 0B 20 BHIT LN
TP SNz (Fig 6). 2B, RIS £N2 Y DT HRMEMITLDF N DR NTDITREIT
ETNRBNTEE S, LY IVICE ENHER LM ER DR F N5 T8 2N BRREM IT L DR
ICKDZNSOMEEHRALEDR BAEY T2 EMTA5NH5DT, MALDLE &, REIEINRBN I &3
HUPFLHEE QP ERFEHR LAV, LHLRAS, JI0IN T TS 2O XD ITHREITARYE 25 3 75<
BHY N ERE LEDEEZTAONDELTH, BT LAOL S CHBELARLEEAL, L
BT PPOEY R EHODFITEF Lz 3T A<,

Fig. 6 ELISA Ojg . (RFIW&ET DL 2N H0M@M )7 Ay UL )N3E A < XD 720 B idn
TNOT I BRESKENS, - X OV LIVERY T 7aA2 hO—)VER Y Lz, Z2FRFEa<E-
Tn3,)

33. GC/MS

19 ZOFK Z 5 Lzt 3K 4-4 U OFE TIZE B A, Oy L3555 a8 EVRE—7
BE-SZLSRDSNEN STz, ZOHETIEEARICE EN21E, BF, OUMWAKICAFELZDE GC D
P30 THS EIN TMTFTH ICK D A 2 ATV EINE AL NH L8, (e B (& xda—%Lb,
T ON=1RE) ORI TFNIEL NNV ENDNS>TVNEDT, @END70 FRENE ENTH
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R EITETVARNI LR, 1 DOWEEELTE A5ND, KITER 308K 413, S TS T
B EFRTIZRNWIURE S DM E DAE N LELL > TBO (Fig. 7)), @ENOFENEHRINTVD &
MTYEEND, TOEMN, HARY OFRROEH I NORMolzd, HDHNIFER EOMFRIER BRI
KOHERES T TREINFEEZR > TVNDLHEE B HDHDT, 1 GC/MS TREIS RN D72 &7

LBy, ., 0ot 0TI LR,

e SR

Lo Ay )
PV Y ™

Fig. 8 A ROMEr (LR 4-4)
I TIC: 18081 Thufud~4.D¥datams

240+07
22e+07
2e+07
1.8e+07
1.6e+07
1.4e+07
12e+07
1e+07
8000000
6000000
4000000
2000000 “ (]

B> 8.00 5.00 1000 11.00 12.00 13.00 14.00 15.00 16.00 1700 18.00 18.00 2000 2100 2200 2300 2400 2500 2600 2700 2800 29.00

Fig9 &K 4-4 K2z~ hr 57055 (TIC)
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Fig 10 &K S, RO ¥ IR K THE OH M NBMEI N, BD5NTNDHEIITAA D,

AR 4-4 | HREOE SN2 LR THREGE D" A< DMIRL > T D T LEELE
%Kibbﬂﬁfwt®f<ﬁg@\zwaézmbto%@mm\ur/ya/&fAmjfﬁﬁ;a
B ASL D E—=2 %8 L, TNEDHITHNDONDENE —7 25 D TIC 8 5 NA0T TiICi3 5
n/n-o 7= (Fig. 9),

Ko, BHEEEITBNTER 5 (Fig. 10) TEAET AT 7))V b A—=F =D XKD B2A < THE O
HEHHMBEARINTNDEIICELALN, B EINSOMENTE TOWEREL TR, &5, &K
4-4DHR 5 2DV ONORRN ZHEHS BN A/ O NI T 7 4 — &8 iz e b iz? i Ta
THILEFDLTND, OMNRELTRASLECHER SNELETTHE, HOEEITH LHHH
DEHDBY W ELTRTAEDH D1, HE, O, HEVEAROT A7 7))L b —)Ly —)Latid
AT EE NG WEF BN 5,

4. 5 Fw
2 LS R T sk, eI DS N X7 B SR T N B RO oyd R OEHE
ODNTNHE T BT ENTERMND =,

Hod

EFHRICHE-TE, 7a2 o7 bAFOF FIEGEA T 25 EhPpR, 352 EA0ET 28 5 F97%
B EBYLAY =N SN2 ERETECBYE R, TOP Y hEAOER® TR, BT AR
Y ME (JICA) O &, 2RO MBRUF R TR, A ELSORY ARITEIT 206 OBy #
DT AGED T NS0T T O—F ] (2 2PFERER R P g f A 3 JP16K01187 (P4 H# % - &
WIH)) OPREFICGED SN, BRFT L ST 5,

i

1) ZOFVTHES SNERTF RO AEZELLRF LKA, ¥Favoas—>r>07 3 )L %
Liclzd, @onDR % TEY OF HRICEY LAY Fa v 12 a5 =47 gy 7 L EHRASINZD TR
W EDOTENEH X1 TW5 : Buckley, M., Warwood, S., van Dongen, B., Kitchener, A. C., Manning, P. L., 2017,
A fossil protein chimera; difficulties indiscriminating dinosaur peptide sequencesfrom modern cross-contamination.
Proc. R. Soc. B.284, 20170544.



20 §YTVTRPANRY ETS

FpE TV RR
Mazurek, J., Svoboda, M., Maish, J., Kawahara, K., Fukakusa, S., Nakazawa, T., Taniguchi, Y.
2014 "Characterization of binding media in Egyptian Romano portraits using enzyme-linked immunosorbant assay and
mass spectrometry”, e-Preservation Science, 11, pp.76-83.
Nour, Z.
1960 A preliminary report on the newly discovered boat at Giza, In The Cheops Boats, Part 1, Antiquities Department of
Egypt, Ministry of Culture and National Orientation, United Arab Republic.
Scott, D. A., Warmlander, S., Mazurek, J., Quirke, S.
2009 "Examination of some pigments, grounds and media from Egyptian cartonnage fragments in the Petrie Museum,
University College London", Journal of Archaeological Science, 36, pp. 923-932.

Nakazawa, T., Kawahara, K., Fukakusa, S., Karino, M., Takashima, M., Taniguchi, Y.
2016 "Mass spectrometry of collagen and casein in the remains of the 5th to 7th century BamiyanBuddhas",Proceedings of

the 64th ASMS Conference on Mass Spectrometry and Allied Topics (San Antonio, TX, USA).
Schweitzer, M. H., Zheng, W., Organ, C. L., Avci, R., Suo, Z., Freimark, L. M., Lebleu, V. S., Duncan, M. B., Heiden, M. G. V.,
Neveu, J. M., Lane, W. S., Cottrell, J. S., Horner, J. R.,Cantley, L. C.,Kalluri, R.,Asara, J. M.
2009 "Biomolecular characterization and protein sequences of the Campanianhadrosaur" B. canadensis. Science, 324,
pp.626-631.
Serpico, M. and White, R.
2000 "Resins, amber and bitumen" in Nicholson, P. T. and Shaw, 1. (eds.) Ancient Egyptian Materials and Technology,
Cambridge, pp.430-474.
R AR IR T IAR 2T T T —=F) e T A2 T W
2012 T h@Rd ZHG 92077 O3 5 /fiinlck 2% T Semawy Menu (Restoring Monuments) 4,
pp.227-234.

|

o

fi

g

2018 T®¥5giEa o Jew i (ELISA) IR B3NEMT O T MBI UM LOE T TV (73 RE BRG YA
614 . pp.12-37,



728 2 O A0
R A b

P F T ES RN R dEED T . g

Nondestructive onsite analysis of excavated artifacts
from the Khufu Second Boat

Yoshinari ABE™!, Eri OGITANI?, Arisa IZUMI 2, and Izumi NAKAI"™

1. IC®IZ

ST (772 5208 OXEAMBRIUF o FEROHIE EH LU PAKE 22 9L LT,
2015 # 3 17, 187 D27 WP o TH I NALFP ORA 285 T5. 3 4TEOWHEY THFEE (
XA E | BT AR SN A N GTRE  BA X Gk g RSN ER
HihAH, FIZ BMITW UTFEREA A FTO T HEF L 7,

‘o

2. HHTERR

OB OFPTH ARG ELZAMITF 3 ATHS. TFIZUT 0AV : SEEL (F) SA, 77 A
T IAELDNDHEHA LA ARITN T LR S @8), b vE R0 ICH P ShepR 348 Ge),
ENIINNT & BBEROTFICBENTE, 2O PETRT S72010% - BR T DM %5 LT
W5, TR, - BORRIZONTIRRT S 2R L TElkEfrE 2 Lz, 7B, SENRHNE IO
B OWRREIZRDHENS . ETORAMIIVW L THERO4TEOR (P> 2% $5 2 L3 TEhh-o
7zo

3. SR
T QORISR E e I AL BIAA, AMOFERE A A FE PRI W, BPEIEET
FEH T, ERETH DN,

30, AULX AR YT —X 7w (FX)  OURSTEX 100FA

AREBI, VITHOF YA R AR NELTHEHSNTI—XT vy (R) X HWLEREE TH
% (Nakai et al. 2005; Abe et al. 2009), X &L T/NT YA (PD) FZX, KEghEL T I RY 7
FRFIBRZRAD. 2EBOHFOERELT, FLXHOIVA AR 2T RLTHBD, I<4HE T 5
FZEERE TRATHIENTES, SHRELSBIVOT 74T DAESNZBM O HFICENTIE, ¢ X
BPRLE — F &3 & XRPHLE— R TENEN 200 BFOOWEES 5 /2§18 O TE™ L E— K
TI1007T D, BINAYINDOTHFIZEBNWTIEZY X E— ROATI00 BOFEEA 5/, TR D4R

#* LIG BRSPS - |
% 2 B g BR TEE .
k3B BRI S ey .
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=
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BLUOBRGREIZEZDHMND 5722 4 (00315, 00357) ZWE, £ 31 87 29 I DNTIEE Y X ks
Hiad Had 52 EMTE, BB, 2HTIEHAM O RICHL TEEARTEEADIEETNELT
BLX B2 L TWBH ), §H 75 OTE (7 (REOFFIE) 136 - Tuizi,

32, MEAAS A Sla i ® « B&W TEK Inc. / Miniram

5”?i&ﬁ7%nm®ﬂﬁlﬁﬁV*ﬁ*%ﬁﬁﬁ&bfgﬁb 5 OBEBEIT Y N (S 4

RS 2 ZE T, B E Y S0 pm RN ES AT EITH B ZK?%»@P$5“MIE$E

Jf-‘ab'C LA HTZD 60 ~3007 & L7z, FauilHBME &L TET LR ABERO I AR M,
HDENEF T TRARINTWEEND T ANRYT LT —F XN—Z (Downs 2006) & -#d 2%
ZET, ERBIRUTRNSINDOFI=RZEE T E2H o fc, AP BRERIZONWTIR, BHEO XY A5 —2 -1
LR TET L, FEERICHE L TIHEAHELON Y RHTZRX0A L, 90° BIZE L/ZRETTI R vy F
KEEL, AR ETITEA 5

33, M n%c]'jlz W
FTHONAAAAYIVAY (B) L% LAEREETHD, FA4ZNOT 25T AT 52T
YA l, ARMNSOFFEKR Fria 2 @c k> TREL AR MLiv T 5 (Fi 2017), AXYT b
NVORFRHEIAHED 1SPHEL, 2RBBENINBITER ORI We, b, 2R8137
TR AR, KB AEDO3EED LED B A SURICTORAS I E T, INH 3R E2RFRLYLE Liads
AR MVFTBHHETH LM, 40 OFP TIH ZRESDES 22 TR 5NN o72DT, >
TIEE"ET 5,

BB, "EOIHEHEOEE QI WG A CgO A A X g2 LT /Ty I A ()
& 5357 U 7z PT-APXRD III (Hirayama et al. 2018) HZLE NS B AN, 2P 2F L 22015 §F 3 B %
ATELEREZETHD, REDOINFHT O s BRERADE oNBh >k, 2HTRETET 5,

4.%%%&0?%

5\%@3%@("%‘&5&%\*}?%5\

BEGLEELDNSEHES S A (00131 metal, 00160 metal#l ~4) (Z¥W LT, #HYCX i Hfinic kD

TR ER o, 5,'.3“0)BT7-;X;{§'<7\’\°7 MLich R eNaholzd, I TRFELT
00160 metal#4 @ 5 Hijic 4 %% T 5, 00160 metal#4 |T5 A A O (#3) THRDONATHD, - Fad
BIZEO ) —Z 2T FT5HZET, 7 —Z 2 7aiE Ty ROL(E2Ra~Liz, 9 0 XEPELE— R

TRONEZFENEOFICX AT L2 Figl 123 L7z,

TR LES AOSRESE TS, 2 k> THDEH (Cu) DT, 43 Irkx (As) WRFIENi,
CulZ As ZIRJTL., M2 B ERE ZAEOEEE TEZ8] EW, AVRYIT7HATEIS SO
7wl 4 T f 5 (Levy and Shaley 1989), T2 7 MIHBWThHn 2 BHHAETITIIEZ L (Ogden 1999),
FelE U As 3SR 7 ITHR M ELTHT LTS5 5 0H 0, SRMEIULICAsNTENTHTDH, M §
IR ENTZ oD RS 5 2 L1FEEL 1, Moorey (1994) %> Ogden (1999) &, & L& i FHgl
5'::753"‘%‘3'3 AS IR LR B\ THLIN SN EYRHT L5512, AsDaFE LTI wt% (weight % :
FEN—L ) MELITRBELTNS, 220, 7|_J_b7ZJ:“) AP TIEE A 75 0TS (7133 L
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TWRW, 2B, 2802 " ThD AR (Sn-Kajk : 252 keV) (&, 5 2 Hi L=& S0 5131
Nzm-orz,

3
X
e >
g‘ 103 ¢ Scattering peaks Ue_ — Weathered green part
S of Pd-L lines 3 Polished metallic part
8 102} 4y :
b4 (=] ] | 3
2 ¥ = i = Sum-peaks
o g8 £ 1 ¢ f Cu=K li
= int| i L;_ T ‘ 1 < @ orrutiines Scattering peaks
& xli ||| > ,\ || [\ > ! ' of Pd-K lines
@ s VIS I V[ < : A
= 0 \J | J\; [ : | r \
g or W LW A [
° AJ:' : Wil e A, "\,-»'\», A
Q 101} W V\; Abduo
E G 2% MW“% 4
B ™
£
o 102 : : ' : : '
2 0 5 10 158 20 25 30
Energy /keV

Fig.] £&#E5 (00160 metal#d) OF BB TOI X AT ML 28 (P4 X SFRLE—R)

FINTHEHHETHE SNEZART MLEFELTADE, FTHEWIRFISNTOW T A5 (Si), Gt
3(S) BRUMILITL (Ca) DE—Z, PRICKDFMFITH > Uiz, THUIR (PR30 B0 E,
FIRAFE LTHBD, #FECID IR NI EEALTVWSE, I 5ITPERIIHR (Fe) BRI As
DE—=IZMRDL, W2 e TH 2 Cu DE =IO T MMTH T L/, Feld Ca LW RITF T
BB H DM, PR T Cu & As QR 9V (7 L2 2 &3 FR N, o3, B8 ThdnT
DD As PPHFL TN LY I ZFZ L THD, Cull " RTAs PRV YN L2, HDN
IR 7S CuMERNVITHALL 2 EZ2A%L T D,

42, T7A T A EINDHHBIO 7 g

T7AT ARG DOBEE NS S A DGS  (00238) ITWL T, VX SHRICKDITTR RSB
KOG I xSl itk b Tafiofz, T B XKPHE—RTRONLEZORMA DEF X AN
7 MIVEFIg2IZA Lz, 7747 >R a g (Si0y) 2R EL, EHENTZREM TH LM, ZOEY
D2 P73 SiTIER< CaTholz, £z FENIZT 74 7 > ADR T~ VIR SN 5 Cu(Kajik: 8.0
keV) HREIEINT . 7747 ARG TIRBWI ENHENER S/, £I T, Fig3 lZa Lo 2 AN
7RIV ELTHSE D E (calcite: CaCO;) 128 59725 > 27 Kk 1086 cm™ O — 7 313N THD,
ZOBMIT AT ATIEARL R R THE ZENRENER ST, BB Fig2 1T LS X %A
R MVZIEA RO >FTL (St) DTN THBO, 2L K5I JRHNICE END N5 5 Th 5,
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Normalized intensity (/Pd-Ka Comp.)
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Fig2 7747 ARGOWELNH DY AHE (00238) OFYLXGEANRY ML (8 & X FHRCE—R)
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1086 cm™
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/L,_JL A B
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Raman shift /cm™?

Fig3 T7yA 7 > AEGLOaEENH LS A gE (00238) DI AT ML
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43. ARATHE UZZBER O 5 i 5

ARITH Y L B R (00300, 00049), & EEER (00124), 2 EEER (00315),  EEER (00357)
CWLT, (P FICR 2R 20 ok, £TREERNFT LeH A (00300) IZDWT, wEER
Bl & S (R OAEY) OFSLXFEANRYT MY (P ETXFFRL) % Figd T Lz, ™ odlia &
NT, EPERBZTE Fe OE=INHFRFITHITL, S5ICSIiBROFH 2 (T OE—=7 RIS N,
Lo TZ oW RIS (hematite : a-Fe,03) &2 a &L, K2 A B ER TLy RA—7H—
(hZ )] THhELETABND, TAROBEER BT IIDONTER S Y oo fizh oL 5, A8
ELDND2DODE—Y (53227 k226 cm’, 290 em™) AVRF(E N (Fig5 % M), #5CX o s
g Mz HENz, I~ D )k (00049) ITDNWTHERD 2 e L nNE 5N/,

g— 102 5:2 — Red painted part
3 3}

S N e Background wood part
S (<o
¥ 10t} o
T L Scattering peaks
> of Pd-K lines
2 100 + &
x I
=
Q
)
k=

-1 i
g 10
S " Scattering peaks
g of Pd-L lines
o 107 ' ' : : :
2 0 5 10 15 20 25 30

Energy /keV

Figd HEERBFY LHE (00300) DA EERE 2 & 2315 OEYLXGERANRY ML (38 X GRFRLE— R)

FNT, EEERBFT LaH A (00124) IZDWTHERE S & 28 OIS X AR b & 78k
Liz&lAh, HEERES AT AR ST e, SiBLUTIiOE—V R NH L (Fig.6 %),
COfGA DD B NI RIS (goethite:a-FeO (OH)) E#IE (lepidocrocite:y-FeO (OH))
72 EQAgHEY (limonite) 2k~ Z2/MATH OGNS M1 TO0—F—N— (57)] THHLTALNS, 7B
BEPERB I ONWTHEAS Y a5 izt oo, BERARYE -3 Eisninor.
ABPERNE T LIeHR (00315, 1 A7) T2 ar) DOWTE, 30X iz BT Einno i,
AEPERB T ONWTHEMIR 25 HEzf ol A, W TRELINN—R2T Iy 7 EL0N2T
O—R/AE2D0OE—7 (53237 k1330 cm’, 1570 cm™) A1 N7 (Fig7 % M),
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— Red painted part
of artifact (00300)

Normalized intensity (a.u.)
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1330 cm™?

1570 cm™

— Black painted part
of artifact (00315)

—— Carbon black

Normalized intensity (a.u.)
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Raman shift /cm™?

Fig7 ZGERNFZ LR (00315, A 2 A2 )T ar) OREERIZ DI AXRT M

SEERNFT LA (00357) IZDWTH, RBIWREDHBE NS, B5C X Hzan 5 2 &
TERMO T, ERBTIZDONWTHEH T Y 75 Mefi oM B ERNVBART ML eR 5 Z LN TET,
THOFFHFEPTRE IO APER QT TITEE 5o .

DA RDETENEL Yy RA—H—, A Z0—F—N—, H—KR>T Iy I7D3IEER, 5 1 5H»
5T T KZDETENICRAACPODER SNTELERTH D, 2 2SR ST, 7 LT hizbn
THEOOT- FFVITHR SN/ERTHO (Lee and Quirke 2000) , 2H 4 D' g L 13" X2 HDTH >
ETZZA6ND, D~ AT, TOYRVEIWABLURRDOT T LTINS, B OR B OFEN 7
HRETHETHIEEETH D,

4.4, 13:}6 Wik P éhf:ﬁﬁ*i'@%\*ﬁﬁ%i

?Hw:ﬁﬂéhtiﬁ“mo3?@% " (No322%% ), 287 (No3 ™™ ) DO3LDERIIONT, &
YUX R T, BT T L YL, 50 EJA%%JYI MK BER O T2H 5 7z, gza““];;.i% No.3 d=% |z
HipNew 0 ERICEZ 7 7OH) by —22iDNT, 200 RE 38 L ERE S O X A
R NV ESELUE (Figs), ﬂ@j&;?%ﬁg%"mi‘ 7Ly_‘0)7’\}? (00300) DEEH AT, Fe, Si, TiOE—
VA N R05 L O - SR e G & A R e [ 1 EER S TEAHRIR IND 4 20—
(<> 7 k226 cm™, 290 ecm™, 408 cm™, 607 cml) EIENS (Fig.9 % M), W AT, Fig.10 125
Lf:';ﬁwﬁ%ft%ﬂx&b MLZBNTH, AEEREAIL LIS DULTREA L, SO kD, T

@? WH R S zn a8 ERIE AR (00300) EEAIZL Yy RA—I—THEETA BN,



28

Normalized intensity (/Pd-Ka Comp.)
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Brief Report of the Excavations at Dahshur North:
Twenty-Fifth Season, 2018

Sakuji YOSHIMURA*!, Ken YAZAWA*?, Jiro KONDO*?, Hiroyuki KASHIWAGI**,
Seria YAMAZAKI*®, Nonoka ISHIZAKI*> and Motoharu ARIMURA*°

Abstract

The joint expedition of Higashi Nippon International University and Waseda University, under the direction
of Prof. Dr. Sakuji Yoshimura and Ken Yazawa as the field chief, carried out an excavation at the cemetery
of Dahshur North on February 2018. In this season, the area located at the northern part of the cemetery was
investigated (Fig.1). The area measures 10 m (north-south) by 20 m (east-west), and eight shaft tombs were
identified. Five of them (Shaft 150-153, 155) were cleared, which are dated to the late Middle Kingdom mostly
by accompanying pottery vessels, except Shaft 150 which appeared to be made in the early New Kingdom. The
most remarkable discovery is Shaft 151 which has three subterranean chambers, two to the south (the uppermost
and lowermost chambers) and one to the north (mid-level chamber). Although it was already plundered, a
considerable amount of pot-sherds and painted plaster as well as a fragment of an eye inlay once adorned with a
mummy mask or an anthropoid coffin, were retrieved. In addition to a discovery of a painted ear fragment made
of plaster, some of plaster fragments have depictions of an eye and a part of collar decoration, and fragments
with cursive hieroglyphs were also found at the lowermost chamber, all of which appeared to comprise of
mummy mask(s). Pottery vessels found at the lowermost chamber appear to be earlier than vessels derived from
the uppermost chamber, which leads to the assumption that the lowermost chamber was made at first, and then
the middle and uppermost chambers were made successively. While shaft tombs with multiple chambers were
often attested in the Middle Kingdom cemetery, the case that the sequence of making and using chambers can be

archaeologically determined is quite rare, which makes our result noteworthy.

Introduction

Dahshur North is located at the northernmost part of Dahshur region, about 1 km northwest of the Pyramid
cemetery of Senwosret III and about 1 km southwest of the Pyramid of Khendjer. The Japanese expedition,
directed by Prof. Dr. Sakuji Yoshimura discovered it through the analysis of satellite images in 1995 (Fig.1).
Since 1996 the excavation works had been concentrating on the eastern area of the site where New Kingdom
tomb-chapels of Ipay and Pashedw as well as surrounding shaft-tombs and pit-burials were discovered (Yoshimura

and Hasegawa 2000; Hasegawa 2003). In 2004, an investigation of an area approximately 100 m west of Ipay’s

*1 President, Higashi Nippon International University, Professor Emeritus, Waseda University

*2 Visiting Associate Professor, Institute of Egyptian Archaeology, Higashi Nippon International University
*3 Professor, Faculty of Letters, Arts and Sciences, Waseda University
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*5 Research Fellow of the Japan Society for the Promotion of Science

*6 MA student, Department of Archaeology, Waseda University
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tomb started. In this area, another New Kingdom tomb-chapel belonging to an individual named Ta was found.
Subsequent investigations around the chapel revealed that there were at least forty Middle Kingdom shaft tombs
including several intact burials (Baba 2014; Baba and Yoshimura 2010, 2011; Baba and Yazawa 2015; Yoshimura
and Baba 2015; Yazawa 2017; Yoshimura et al. 2018a), as well as New Kingdom shaft tombs and simple pit
burials. In two seasons in 2015 the area between the tomb-chapels of Ipay and Ta was investigated. At the center
of the area a Ramesside shaft tomb surrounded by mud brick enclosure wall was found (Shaft 125), and vast
amount of wooden shabtis were discovered in its subterranean chambers. To the north of Shaft 125 shaft tombs
of the Middle and New Kingdoms were also found (Yoshimura et al. 2016a, 2016b). In a season in 2017, the area
located to the northeast of tomb-chapels of Ipay was investigated, resulting that tombs assigned to a relatively
earlier date than the other parts, both in the Middle and New Kingdoms, were uncovered (Yoshimura et al.
2018D).

In this season, the northernmost area was investigated in order to make clear the nature of the northern edge

of this cemetery (Fig.1)".

Surface excavation

Dahshur North cemetery is entangled in a barbed-wire fence, and in this season a small area beside the
northern wall of the fence was investigated. It measures 10 m north-south by 20 m east-west, which corresponds
to Grid 3E97c, d, 3E98c, d, 3F07a, b and 3F08a, b (Fig.1). A thin surface sand layer was removed, and openings
of eight shaft tombs were identified (Shaft 150-157). Five of them (Shaft 150-153, 155) were cleared in this

se€ason.

Excavation of shaft tombs

Descriptions of shaft tombs excavated in this season are as follows.

Shaft 150 (Fig.2)
Size of Entrance: 0.9 x 1.9 m
Depth: 3.9 m
Dimension of the Room A: 2.2 x2.5x 1.1 m
Dimension of the Room B: 2.0 x 2.7 x 1.0 m
Location: 3F07a
The long axis of the shaft opening is oriented east-west. The floor of the shaft has been collapsed and it
leads to a northern subterranean chamber of neighboring Shaft 151. Shaft 150 has two subterranean chambers,

one to the east (Room A) and the other to the west (Room B).

' We would like to express our deepest appreciation to the members of the Ministry of State of Antiquities (MSA), in

particular to Dr. Khalid el-Enany (Minister of the State for Antiquities) and Dr. Mohamed Ismail (General Director of
the Foreign Mission’s affairs of the Permanent Committee) for granting us permission. Thanks are also due to Mr. Sabri
Farag, Dr. Hany El Tayeb, Dr. Mohamed Yousef and Mr. Mohamed Hendawy of the Saqqara Inspectorate. Special thanks
are due to Mr. Marwan Abu Bakr, Inspector of our mission and Mr. Ragab Turkey, director of the Selim Hassan Storage
Museum at Saqqara, for their kindness in every possible way. This work was supported by Grant-in-Aid for Scientific
Research (A) of Japan Society for the Promotion of Science (Grant Number: 80201052).
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Fig.2 Plan and sections of Shaft 150

The shaft was filled with wind-blown sand which extended into both Room A and B, and tafl rubble was
accumulated on the sand layer in both chambers, which appeared to have fallen from ceilings. Even the chambers
were carefully finished, no human remain was retrieved and the other objects were only a few pottery vessels,
suggesting the possiblity that this tomb was never used. Fig.3 shows pottery vessels found in Shaft 150. Figs.3.1
and 3.2 are deep conical bowls with flat base, made of Nile B2 fabric, with a perforation at the center of the
bottom, and bowls with these characteristics are often called ‘Flowerpot’ (Holthoer 1977: 83-84; Rose 2016: 214).
Fig.3.1 was reconstructed from pot-sherds mostly from Room A, and Fig.3.2 from Room B. Fig.3.3 is a Nile B2
long-necked jar with horizontal black stripes on its outer surface, which is retrieved from Room B. ‘Flowerpots’
have a restricted chronological distribution?, and at Kom Rabia in Memphis this shape occurred in Level 1V,
which is dated from the early Eighteenth Dynasty to the reigns of Hatshepsut/Thutmose III (Bourriau 2010: 5, 81,
Fig.24.4.10.4-9). Simple lines in black is the characteristic datable to the first half of the Eighteenth Dynasty (Hope

2 By the time of Hatshepsut ‘Flowerpot’ was in common and by the time of Amenhotep III it was no longer common. See

Williams 1992: 34-35.
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Fig.3 Pottery vessels from Shaft 150

1989: 7). These vessels are some of the earliest types ever found among the New Kingdom tombs in this site.

Shaft 151 (Fig.4)
Size of Entrance: 2.1 x 0.8 m
Depth: 6.1 m
Dimension of the Room A: 1.9 x 0.9 x 1.0 m
Dimension of the Room B: 2.3 x 1.6 x 1.1 m
Dimension of the Room C: 2.1 x 0.8 x 1.1 m
Location: 3E97¢-d
The long axis of the shaft opening is oriented north-south. There are three subterranean chambers in this
shaft, two chambers (the uppermost and lowermost) to the south and one chamber (mid-level) to the north. All the
chambers have already been plundered. The reconstructed north-south cross-section showing the stratigraphy of
deposit in Shaft 151 is provided in Fig.5.
The upper, south chamber (Room A) is relatively small among three chambers, and is slightly bent as shown

in the chamber plan (Fig.4). Thick wind-blown sand accumulation was observed at the forepart of the chamber
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Fig.5 North-south cross-section and schematic stratigraphy of Shaft 151

(Layer 2), and below it a layer of tafl rubble (Layer 3), presumably derived from original filler of the shaft, was
extended to the innermost part of Room A. Room A contained pot-sherds, a human head skull, wood fragments,
possibly of coffin, and fragments of painted plaster.

While the upper part of the shaft was filled with wind-blown sand (Layer 1, 2 and 4), apparently different
layer, comprised of sand and tafl rubble (Layer 5), was observed at the depth from 4.55 m to 4.8 m. The layer
contained an eye inlay of a mummy mask or an anthropoid coffin (Fig.6.1) as well as relatively many of pot-
sherds. Below it, there was a thin tafl-rich layer (Layer 6), about 10cm thick, immediately above the level of
Room C ceiling.

The ceiling of mid-level north chamber (Room B) is approximately 0.4 m below the level of the floor of
Room A. A half of the ceiling was already gone due to the later intrusion by Shaft 150 as mentioned above. Room
B was enlarged to the east. The deposit of Room B comprised of three layers: the thick uppermost layer of rafl
rubble (Layer 7); the thin sand and tafl layer (Layer 8); the lowermost layer composed of tafl rubble, about 20cm
thick (Layer 9). In front of the opening of Room B a part of roughly laid mud-brick wall remained, and it was
on the sand and tafl layer (Layer 5) extending from Room B (corresponding to Layer 8), which appeared to have
been deposited after Room B was plundered and left open. Therefore, the mud-bricks were placed sometime after
the chamber was looted, probably by those who made the neighboring Shaft 150. At the western part of Room B a
bottom part of a wooden box-type coffin was remained on the lowermost fafl layer (Layer 9), suggesting that the
coffin was not in situ. It was poorly preserved, making it almost impossible to assume the original appearance.
The remaining part of the coffin measures 180 c¢cm in length and 42 c¢cm in width. Human skeletal remains, pot-
sherds and fragments of plaster were also found in Room B.

Below the level of the floor of Room B the inclusion of fafl in the shaft filling decreased (Layer 10), and

many pot-sherds were collected at the bottom. The ceiling of the lowermost chamber (Room C) was about 0.4 m
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Fig.6 An eye inlay and a plaster ear from Shaft 151

below the level of the floor of Room B. Sand with fafl rubble accumulation (Layer 12) was observed around the
opening of Room C, and it contained painted plaster, pot-sherds and wood fragments. There was a tafl layer (Layer
13) below the sand accumulation, and it also yielded fragmentary grave goods, including pot-sherds, painted
plasters and human skeletal remains. The notable object is a left ear made of white plaster, surface of which still
has a residue of painting (Fig.6.2). The painted plaster included a fragment of an eye (Fig.7.2) and fragments with
cursive hieroglyphic inscriptions in black (Fig.7.3). These remains clearly indicate that the deceased interred in
Room C had worn a painted mummy mask.

Fig.6.1 shows an inlay of an eye, found in the sand with tafl layer below the level of Room A (Layer 5).
It belongs to a right eye, and made of two parts, black pupil (obsidian ?) and white part of the eye (Egyptian
alabaster ?). Fig.6.2 is a left ear made of white plaster, found in the tafl layer of Room C (Layer 13). Traces of

black painting is visible on surface of the outer part of the ear, and its opposite side which used to be attached



Brief Report of the Excavations at Dahshur North: Twenty-Fifth Season, 2018 43

Fig.7 Painted and inscribed plaster fragments from Shaft 151

to the head have a trace of mortar and blue painting. Fig.7.2 is a plaster fragment which depicts an eye and
was found in the tafl layer of Room C (Layer 13). Fig.7.3 shows fragments of plaster with cursive hieroglyphic
inscriptions in black, which were found scattered across Room C. The ear, eye and fragments with inscriptions
appear to have comprised of a painted cartonnage mummy mask®, and residues of blue painting in the attached
surface of the ear indicates the possibility that its headdress was painted in blue.

Major shapes of pottery are provided in Fig.8*. Miniature dishes, made of Nile B or C fabrics, are found

3 Mummy masks with an extended part under its collar, on which cursive hieroglyphs were inscribed, are attested in the
Middle Kingdom. One of the example is CG28073(M16C) (Lacau, 1903-1904: 165-166, pl.XXI).

4 Fabric of each pottery is as follows: Fig.7.1: Nile C; Fig.7.2: Nile B2; Fig.7.3: Nile B2; Fig.7.4: Nile C; Fig.7.5: Nile C;
Fig.7.6: Nile C; Fig.7.7: Nile C; Fig.7.8: Nile C; Fig.7.9: Nile C; Fig.7.10: Nile B2; Fig.7.11: Nile C; Fig.7.12: Nile C;
Fig.7.13: Nile C; Fig.7.14: Nile C; Fig.7.15: Nile C; Fig.7.16: Nile C; Fig.7.17: Nile C; Fig.7.18: Nile C; Fig.7.19: Nile
B1; Fig.7.20: Nile B1; Fig.7.21: Nile B1; Fig.7.22: Nile B2; Fig.7.23: Nile B1; Fig.7.24: Nile B1; Fig.7.25: Nile B2;
Fig.7.26: Nile C; Fig.7.27: Nile C; Fig.7.28: Nile B1; Fig.7.29: Nile C; Fig.7.30: Nile C; Fig.7.31: Marl C2; Fig.7.32:
Nile B2; Fig.7.33: Nile B2.
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Fig.8 Pottery vessels from Shaft 151
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from every chamber and the shaft filling (Fig.8.1-14). Chronologically important shapes are hemispherical
cups and ‘Beer bottles’, the most common types among the Middle Kingdom repertoire. A gradual change
of hemispherical cups, from shallow, unrestricted to deep, slightly restricted shape was attested by various
scholars®, and the difference between cups found at the upper part of the tomb and the lower is worth noting.
Cups shown as Figs.8.19 and 8.20 were reconstructed from pot-sherds found at Room A, a sand with tafl rubble
layer in the shaft (Layer 5) and tafl-rich layer (Layer 6) directly below it, and they have a deeper contour than
cups of Figs.8.23 and 8.24 which contained fragments from Room B or Room C. A neck of Nile C ‘Beer bottle’
(Fig.8.29) consists of fragments found at the sand layer of the shaft below Room A (Layer 4) and the sand with
tafl rubble layer below (Layer 5), roughly the same level of the deeper cup’s sherds (Figs.8.19 and 8.20), and it
has a thick modelled rim with an inner indentation, often called ‘kettle-shaped’ mouth, which can be attributed
to Class 5 of Handbook of Pottery of the Egyptian Middle Kingdom corpus volume, datable to the first quarter
of Thirteenth Dynasty (Schiestl and Seiler 2012: 672-673). On the other hand, fragments of hand-made Nile C
conical vessels with distinctive vertical traces of the potters’ fingers on the inner and outer surface (Figs. 8.26
and 8.27), nicknamed ‘Meat container’ (Schiestl and Seiler 2012: 136), were collected mostly from the lowest
part of the shaft or Room C. In this site ‘Meat containers’ occurred only in Shaft 58 so far, and the neck of beer
bottles accompanied with those containers belong to the earlier type which prominently circulated before Class
5 bottles appeared®. Therefore, pottery vessels found at the lower part, especially Room C, are relatively earlier
than those of the upper part, most likely derived from Room A. The chronological difference between the lower
and the upper part of the shaft has significant implications for the using history of Shaft 151, and it is postulated
that these three burial chambers were made and used in the following order: at first Room C, then Room B, and
lastly Room A. Experiences of previously found intact shaft tombs (Shaft 42 and 65) taught us that after a coffin
was placed in the chamber the shaft was filled with tafl rubble, which might be debris dug out of the shaft when
it was made, and that is why residual zafl accumulation was often observed in plundered shaft tombs. Hence, once
the placement of the deceased in Room C was finished, the shaft was filled up with tafl rubble, and it was dug
out again when the space for the next burial was needed. Room B was made in the opposite side, slightly higher
than Room C, being left the shaft filling in front of Room C untouched, most probably in order not to disturb the
burial of Room C. Once the burial of Room B was finished, the shaft was refilled. After a certain period of time,
again it was re-opened for the next burial, placed in Room A, at slightly higher level. The fact that the difference
in the level between the ceiling of Room C and floor of Room B is approximately 0.4 m, which is the same as
the difference between the ceiling of Room B and floor of Room A, corroborating that the spacing and changing
of direction was not coincidence.

It is noteworthy that the sequence of making and use of the shaft with multiple chambers can be

archaeologically determined by finds. It is important whether persons placed in these chambers were related, but

5 Do. Arnold identified a gradual change of hemispherical cups in Dahshur and Lisht from shallow to deep cups by using
the ‘vessel index’, a ratio obtained by dividing the maximum width of the vessel by its height and multiplying the
result by 100. At Tell el-Dab’a detailed studies of well-stratified hemispherical cups of the late Twelfth and Thirteenth
Dynasties arrived at the same conclusion(Arnold 1988: 140-141, Fig.75; Bietak 1984: 480-481, Fig.II1.2). However,
it should be pointed out that supra-regional homogeneity of the cups is valid only from early Twelfth Dynasty to the
second quarter of the Thirteenth Dynasty. See Seiler and Schiestl 2012: 105.

The chronological sequence of tombs in Dahshur North is discussed in Yazawa, K, forthcoming.
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it is difficult to determine by the current state of the evidence.

Shaft 152 (Fig.9)

Size of Entrance: 2.1 x 0.7 m
Depth: 2.2 m

Location: 3E97a, ¢

The long axis of the shaft opening is oriented north-south. Although there was no chamber, the human
skeletal remains and fragments of a wooden coffin were discovered, suggesting that the deceased was buried
at the bottom of the shaft. Fine sand which filled the shaft also contained pot-sherds and fragments of painted
plaster, one of which is a half of a right ear made of white plaster belonging to a mummy mask or an anthropoid
coffin (Fig.10). Given the north-south axis of the shaft and the plaster ear which closely resembles the one found
in the neighboring Shaft 151, the burial can be dated to the late Middle Kingdom.

As shown in Fig.10, surface of the outer part of the plaster ear was painted in black, and the inner part which
used to be attached to the head has a trace of a mortar and a spot of blue painting, indicating that the headdress of
the mask or anthropoid coffin was painted in blue. These characteristics and the size of the ear are quite similar
to the one retrieved in Room C of Shaft 151.

Retrieved pot-sherds include two rim fragments of ‘Beer bottles’(Fig.11). The fabric is Nile C, and both of
them have a triangular modelled rim and slightly flaring neck, dated from the reign of Amenemhat III to the early

Thirteenth Dynasty’.

B-B’ section D-D’ section

Fig.9 Plans and sections of Shaft 152

7 It can be attributed to Class 3d of Handbook of Pottery of the Egyptian Middle Kingdom(Seiler and Schiestl 2012: 660-
661).
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Fig.10 Plaster ear from Shaft 152
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Fig.11 Pottery fragments from Shaft 152

Shaft 153 (Fig.12)
Size of Entrance: 2.0 x 0.9 m

Depth: 4.3 m

Dimension of the Room A: 2.0 x 0.9 x 1.1 m

Location: 3F07b

The long axis of the shaft opening is oriented north-south. At the bottom there is a chamber to the north (Room
A). It was looted, and the shaft was entirely filled with wind-blown fine sand. In Room A a layer comprised
mainly of fafl rubble was observed on the floor.

Fragments of human bones were vertically scattered at various depths, and pot-sherds were collected in the
shaft and burial chamber, which contained a large round-bottomed bottle typical of the late Middle Kingdom.
Wood and plaster fragments were also uncovered.

Major shapes of pottery are provided in Fig.13. Fig.13.1 is a Nile C large bowl found in the shaft, and
Fig.13.2 is a rim fragment of large cup or bowl, made of Nile B2 fabric. Figs.13.3 and 13.4 are ‘Beer bottles’,
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A-A’ section C-C’ section

B-B’ section

Fig.12 Plan and sections of Shaft 153

presumably belonging to the same vessel. The modelled rim has a rounded triangular shape and the neck is

slightly flared, datable from the reign of Amenemhat III to the early Thirteenth Dynasty®.

Shaft 155 (Fig.14)
Size of Entrance: 2.1 x 0.9 m
Depth: 3.4 m
Dimension of the extended space: 2.4 x 0.8 x 1.1 m
Location: 3E98¢
The long axis of the shaft opening is oriented north-south. At the bottom the wall of the shaft was extended
to the west, in order to make a space for a coffin. This tomb had been plundered, and the most part was filled

with wind-blown sand, occasionally containing taf/ particles. The tightly packed layer of tafl was observed

$ It belongs to Class 3d of Handbook of Pottery of the Egyptian Middle Kingdom (Schiestl and Seiler 2012: 660-661).
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Fig.13 Pottery vessels from Shaft 153

immediately on the floor of the shaft, which yielded wood fragments.

A carved wooden ear which belongs to a mummy mask or an anthropoid coffin was also discovered in the
tafl layer (Fig.15). White mortar was adhered on the inner part of the ear, on surface of which patterns of linen
was visible, indicating that it was a part of a mummy mask or an anthropoid coffin made of cartonnage.

All vessels provided in Fig.16 were found from the tafl layer on the floor. Fig.16.1 is a hemispherical cup,
and Figs.16.2 and 16.3, mostly likely both belong to a single jar, classified as ‘Beer bottle’. These are typical
types of the Middle Kingdom.
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Shaft 154

Shaft 154

C-C’ section

Plan

B-B’ section D-D’ section

Fig.14 Plan and sections of Shaft 155
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Fig.15 Carved wooden ear from Shaft 155
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Documentation of objects in the past excavations
Followings are results of the documentation of objects stored in the Selim Hassan Storage Museum at

Saqqara.

Re-investigations of Small Objects Retrieved from Dahshur North (Seria Yamazaki)
During the 25th investigation of Dahshur North, we re-examined objects that were excavated in past seasons.

Several small objects such as beads and amulets, which I re-investigated in this season, are reported in this paper.

[1] Faience ornament for the Middle Kingdom anthropoid coffin’s headdress (Fig.17)
Provenance: Tomb of Sobekhat and Senetites (Shaft 65)

This faience ornament belonged to the headdress of the intact anthropoid coffin of Sobekhat, which was
found in Shaft 65 in 2007 (Baba and Yoshimura 2010: 10-12; Baba and Yazawa 2015: 3, 5-9). The tomb of
Sobekhat and Senetites was dated to the late 12th to early 13th dynasties. Similar black faience ornaments were
recently retrieved from other tombs at the Dahshur North site: Shaft 134 and Shaft 138 (Yoshimura et al. 2018b:
7-9, 20- 22, Figs.6.1, 22.1). We excavated at least 96 such ornaments from Shaft 134, which indicates that there
was originally an anthropoid coffin similar to the one of Sobekhhat. However, the shape of those ornaments is
slightly different. The faience ornaments of Sobekhat’s coffin are rounder than the ones from Shaft 134 (Figs.17,
18). On the other hand, the ornaments from Shaft 138 are almost the same shape as those of Sobekhat’s coffin.
These kinds of ornaments have been recovered from other Middle Kingdom sites: the coffin of Hapi-Ankhtifi
from Meir (Hayes 1953: 312, Fig.203), Harageh (Engelbach 1923: P1.51), and tomb 24 at Thebes (Carnarvon
and Carter 1912: 53, PL.XLIV.2). Hayes presumed that the ornaments on the headdress of the anthropoid coffin
represent “thick, wavy locks of hair” (Hayes 1953: 312, Fig.203).

-
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Fig.17 Faience ornament for the anthropoid coffin of Sobekhat

Fig.18 Faience ornament from Shaft 134
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[2] Amulet with an incised standing figure (Figs.19, 20)
Object Number: 40-0357
Provenance: Tomb of Ipay (Shaft A2 or Room H)

This glass (?) amulet is probably identical to the one that was published in a previous paper (Baba and
Tsubono 2005: 70, 73). However, its back side has not been reported. In the 2018 season, I re-observed it closely
and found that a standing figure of a god or a person was incised on the back. This standing figure is facing right
and holding a scepter or a stick.

A similarly shaped glass amulet was retrieved from Gurob, and was dated to the Eighteenth to the Nineteenth
dynasties (Brunton and Engelbach 1927: PL.XLIV.58V). Unlike 40-0357 from our site, it has no incised figures.

A sarcophagus and a number of grave goods dated from the Ramesside Period were found in Room H in the

Tomb of Ipay (Yoshimura et al. 2000: 107).

0 2cm

Fig.19 Amulet with an incised standing figure Fig.20 Back side

[3] Stone vessel amulet (Fig.21)
Object Number: 20-2470
Provenance: Shaft 17, Room B

This alabaster, vessel-shaped amulet was published in a previous paper (Baba and Tsubono 2005: 70, 73).
However, it recently became clear that this amulet was not perforated straightly, but there is a horizontal surface
in the middle. Traces of drilling can be observed on the upper side. It is possible that this was originally a drilled
miniature stone vessel, and a narrower perforation was added afterward for stringing.

This amulet was found in Shaft 17, from which a stela dated to the late Eighteenth Dynasty (but before the

Amarna Period) and a sealing with the name of Akhenaten were retrieved (Yoshimura et al. 1999: 143, 145-146).

[4] Flattened barrel bead (Figs.22, 23)
Object Number: 50-1975
Provenance: Shaft 23, Room C

A large flattened barrel bead, probably made of white glass. Grooves were observed at the end cut of this
bead (Fig. 23). According to Xia Nai (2014), this kind of perforation can be classified into Type 8 (Xia Nai 2014:
pl.l.a), and these grooves were engraved before being perforated (Xia Nai 2014: 10). It probably helped to decide
the position of perforation. He argued this is mainly for stone beads, but 50-1975 shows that it could be used for

other materials as well.
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Fig.21 Stone vessel amulet

Fig.22 Flattened barrel bead

Fig.23 End cut with grooves
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This bead was excavated from Shaft 23 in which shabtis, blocks with reliefs, parts of a wooden coffin, and a

faience scarab with the name of Thutmose III were found (Yoshimura et al. 2000: 104-105, 107, 109).

[5] Semi-spherical bead (Figs.24, 25)
Object Number: 60-0552
Provenance: Shaft 27, Room B

This semi-spherical bead, made of tusk or bone, was published in a previous paper (Baba and Tsubono 2005:
69, 72). In the 2018 season, I observed more details.

The convex surface is polished very well, but the reverse side is not smooth and is natural (Fig.25).
Moreover, grooves can be clearly seen close to the perforation, like 50-1975 above. Those grooves were probably
engraved before the perforation, or it is possible that they are traces of stringing.

This bead was found in Shaft 27 from which several New Kingdom objects, including a sealing from a jar

with the name of Tutankhamen, were excavated (Yoshimura et al. 2001: 51-53).
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Fig.24 Semi-spherical bead
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Fig.25 Reverse side with perforation and grooves
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[6] Ribbed bead (Fig.26)
Object Number: 50-2174
Provenance: Shaft 25, Room A

A tiny ribbed bead, which was published in a previous paper (Baba and Tsubono 2005: 70, 73), is made of
red glass (?) and gold or silver. Similar beads made of gold were found at other New Kingdom sites (Xia Nai
2014: 120, PLIX, M68b), and the one retrieved from Gurob was dated to the Eighteenth to Nineteenth dynasties
(Brunton and Engelbach 1927: PL.XLIII, 47Y).

Shabtis, a large heart scarab, parts of a wooden coffin, and an amulet with the name of Amenhetep III were

retrieved from Shaft 25 (Yoshimura et al. 2000: 104, 107).

0 2cm
—
Fig.26 Ribbed bead

[7] Abdomen of stone heart scarab (Fig.27)
Object Number: 50-1454
Provenance: Shaft 25, Room A
This is part of a stone heart scarab with incised texts, which was found in Shaft 25, shown above. The

preserved texts are in two horizontal lines, as follows:

1. dd.fib.i n mwt.(i) ib.i
2. n mwt(.Q) h3ty.i n hpr{w][...]

“He speaks: My heart of my mother, my heart of my mother, my breast of transformations [...]

(cf. Schneider 1996: 36, P1.21, cat.196).

That is the first part of spell 30B from the Book of the Dead, which appeared in burials from the 13th
Dynasty onwards (Maravelia 2002: n.26) and was often written on the abdomen of the heart scarab (Andrews
1994: 56).

Mortar can be observed on the reverse side, which indicates that it was originally attached to a certain object.
The pectoral is a strong candidate for it, because heart scarabs were incorporated into pectorals from the New
Kingdom onwards, and this practice extended to non-royal burials by at least the reign of Ramesses II (Andrews
1994: 59). There are adequate examples of pectorals with spell 30B on the reverse side (e.g., Feucht 1971: nos.
77, 205F; Martin 1985: P1.33, Fig.93; Yamazaki 2018: 207, Fig.3). Moreover, several pectorals that are missing
inlaid heart scarabs have been retrieved from Dahshur North (Yamazaki 2018: 207-212, Figs.3-6).

[8] Abdomen of faience heart scarab (Fig.28)
Object Number: 30-1513
Provenance: Tomb of Ipay (Shaft A, Room A)
This is part of a faience heart scarab with texts that are almost invisible. Mortar can be seen on the reverse

side, which indicates that it was originally attached to a pectoral.
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Fig.27 Abdomen of stone heart scarab
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Fig.28 Abdomen of faience heart scarab

[9] Flail bead (Fig.29)
Object Number: 50-0379
Provenance: Shaft 24

This is a white conical bead made of glass (?). It is relatively heavy and has a glossy surface. Shabtis and
parts of a wooden coffin were retrieved from Shaft 24 (Yoshimura et al. 2000: 107, 109), which indicates that this
tomb was used in the New Kingdom. These kinds of beads have been found at other New Kingdom sites (e.g.,
Brunton and Engelbach 1927: PLXLIV, 58U; Giddy 1999: 113, P1.25, cats.318, 968, 1035, 3131); they may have
been used for a model flail or whisk (Giddy 1999: 113).

[10] Flail bead (Fig.30)
Object Number: 160-0244
Provenance: Shaft 82, Shaft
This is a small flail bead, which was published in a previous paper (Yoshimura et al. 2012: 32, Figs.11.1,

11.2). A closer investigation was conducted in the 2018 season. This flail bead is made of glazed stone, and a
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Fig.30 Flail bead with reddish brown pigment
Fig.29 Flail bead

reddish brown pigment is preserved on top. Flail beads have been retrieved not only from the New Kingdom,
but also plenty of Middle Kingdom sites, including tombs of princesses (e.g., Morgan 1895: 114, P1.XXXIX;
Morgan 1903: 48, 54, 74, Mace and Winlock 1916: 15-16, 96-102, Figs.7, 35, PL.XXIX; Pinch 1993: P1.2, left;
Arnold 2002: 124). 160-0244 was found in Shaft 82, whose axis indicates that this tomb was used in the Middle

Kingdom; in particular, pottery from this tomb was dated to the late 12th to early 13th dynasties.

[11] Flail bead (Fig.31)
Object Number: 160-0263
Provenance: Shaft 82, Room A

This flail bead was retrieved from the same tomb in which 160-0244 was found. However, the size, weight,
material, and color are different. 160-0263 is larger than 160-0244, but is lighter in terms of weight since it is
made of green faience. Moreover, close observation clarified that a small piece of gold foil is preserved in its
lower part (Fig.31). As I mentioned above, flails made of conical beads have been excavated from many Middle
Kingdom sites. Moreover, several beads —especially from princesses’ tombs — have gold foil along their lower
ends (e.g., Farag and Iskander 1971: 35-36, pl. XXXVIII; Arnold 2002: 124).

Flails from princesses’ tombs are usually made of conical beads of different sizes and colors. They are often
of blue/green glazed faience and carnelian. Therefore, 160-0244 and 160-0263 (Fig.32), possibly constructed from
the same flail, and the smaller one (160-0244), could be placed at the top (Mace and Winlock 1916: 16). 160-

0244 is a reddish brown glazed stone, and was probably substituted for a carnelian.

[12] Pectoral (Figs.33, 34)
Object Number: 40-0046
Provenance: Tomb of Ipay (Shaft A, Room H)
This is a shrine-shaped stone (probably diorite) pectoral (Yamazaki 2018: 208-209). A scarab was possibly
inlaid in the center. There are three diagonal holes for stringing, and we can also see the one failed hole that did

not reach the top surface due to a very steep angle (Figs.33, 34).
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Fig.31 Flail bead with gold foil

Fig.32 Flail beads (left: [11], right: [10])

Fig.33 Shrine-shaped pectoral
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Fig.34 Trace of failed perforation

[13] Unknown Objects (Figs.35, 36)
Object Number: 50-1302+50-1966
Provenance: Shaft 23, Room B and C

They are enigmatic objects made of blue glass and bronze.
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Fig.35 Unknown object (50-1302+50-1966)
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Fig.36 Unknown object (50-1718)

Hieratic Inscription (Motoharu Arimura)

Studies on hieratic dockets written on pottery surface have been done since the end of the Nineteenth
century, and it has supplied a lot of clues to reveal the economy of ancient Egypt. In many cases, attention has
been paid mainly to contents of inscriptions while other elements, for example, a shape of pottery and its fabric,
had not been subjects of interest. However, we can obtain much information also from sherds itself besides the
meaning of written signs, and combining them as possible as we can, more vivid image of the ancient Egyptian
economy and society will be drawn.

At Dahshur North, over 20 sherds with hieratic inscription have been found since early seasons of the
excavations. Though the presence of these materials was mentioned several times (Yoshimura et al. 1998: 115;
Yoshimura et al. 1999: 146), most of them are still unpublished and not fully studied. In 2018’s season, we
have had a chance to study a part of these materials which are dated to the New Kingdom, and this paper is the
preliminary report of the research. Some hieratic inscriptions are difficult to translate and interpretable in several
ways; therefore, we do not regard interpretations proposed here as the final ones, and other better ideas are
welcomed. It is hoped that the materials which will be shown below contribute to the study of the multi-aspects

of the New Kingdom society.

[1] 20-2508+40-0622+40-0637+40-682 (EW-0005+175+0121) (Fig. 37)

Shape: Amphora

Fabric: Marl F, cream slipped exterior

Provenance: Shaft A, Room A, B and H

Transliteration: hsb.t 7 irp n ? ?////// ? ? (Line 1) , rms-sw-mry-imn . w. s hr /// m dr.t hnsw (Line 2)
Translation: Regnal year 7, a wine of ? ? ////// ? ? (Line 1), Ramesses beloved of Amun 1. p. h on /// under the

control of Khonsu

Three strokes attached to the ending of irp are grouped vertically with n sign on this material although
they are usually written under the vessel shape determinative, and few parallels exist (e.g. Pendlebury 1951:

pl.LXXXVIII, no.106). Four long strokes follow the irp n, and a sherd which has similar group is found at
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Fig.37 20-2508+40-0622+40-0637+40-682

Ramesseum (Spiegelberg 1898: no. 226). On this material, the first two signs form A3 sign which is a part of
k3smw “vineyard”. Generally, the word “vineyard” follows irp n as the material cited above. However, unlike this,
the first two strokes are not connected at the bottom, but independent on 20-2508+40-0622+40-0637+40-682.
Instead, to read them as quality of wine like nfi or ndm may be possible because there are some examples that

preposition n stands between irp and its quality (e.g. Spiegelberg 1898: n0.265), while the strokes do not look
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like adjectives used normally. Another possibility is seeing them simply as a numeral. If so, the first three strokes
and fourth can be separated, since forth one slightly curves to the right as it goes down. And then, it seems that
the fourth stroke and next two signs, zrw and stroke which looks like V28°, form nhh, but the context does not
match here. To put it simply, it is difficult to interpret the signs after irp n, although the inscription remains
clearly.

On the next sherd jumping a lost piece, only a clear sign seems to be T28 (Mdaller 1927: 35, sign 397), but
it is obvious that the last sign which can be seen is the end the first line. Since next line begins with the king’s
name, the last group of the first line might denote a kind of temple or estate.

The second line begins with the name Ramesses II, and after sr, more specific geographical information
must have been written. The name Khonsu directly follows m dr.t formula without the word such as Ary k3m “chief

vintner”.

[2] 40-0741 (EW-0004) (Fig. 38)

Shape: Amphora

Fabric: Marl F, cream slipped exterior

Provenance: Shaft A, Room H, inside the sarcophagus of Mes
Transliteration: // (i)rp ? n hrw 4 n p3 k3m n 3 hw.t nt hh

Translation: // a ? wine of 4 days of vineyard of temple of million (of years)

Unfortunately, it is impossible to know the specific date of king’s reign from this sherd since a part which
indicates it is missing. As mud covers the surface, some signs are difficult to read.

After irp is the adjective which tells the quality of the wine, and at a glance, it looks like ndm (Méller 1927:
27, sign 296), but basically, ndm “sweet” is written along with the G17 and Y1 (e.g. Koenig 1980: no.6365), or
at least G17 (e.g. Martin 1988: 119). If this material is not an exception, it is better to interpret the sign as nfr
which can be written in one sign rather ndm, although the above of the remaining ink is faint.

The sign hh might be followed by (m) rnp.wt, and the “vineyard of a temple of millions of years” is often

mentioned (e.g. Spiegelberg 1898: no. 318; Raven 2001: cat. 432). Probably a king’s name and a chief vintner

was mentioned in the second line.

AMIDAZ AN LT 65T

Fig.38 40-0741

% «Alphabet + number” refers to Gardiner’s sign list.
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[3] 20-2221+30-1590 (EW-97+160) (Fig.39)

Shape: Amphora

Fabric: Marl D, cream slipped exterior

Provenance: Shaft 17, Room B and C

Transliteration: hsb.t 23 i(r)p //// (Line 1), n hm-ntr t¢t (Line 2)

Translation: Regnal year 23, a wine //// (Line 1), of/for the priest, Tet (Line 2)

Regnal year is written without a king’s name. From the same provenance, an amphora which has similar
docket was found, and it is inscribed hsb.t 23 irp n h //// (Line 1), n hm-ntr t //, “regnal year 23, a wine //// of/for
the priest, T//” (Yoshimura et al. 1999: pl. 6. 11).

The second line begins with preposition n, and the ink before this sign is unintended dripping. A trace of
emending can be observed under the nfr sign. After the sign sm, a stroke and a sign Al are grouped vertically as
a determinative of im ntr. A name of the priest is ## (Ranke 1935: 383, n0.20). 20-22214+30-1590 has obviously

N23+36 (Moller 1927: 30, sign 334) as a determinative while the name listed by Ranke choices X4. The last sign

W

Fig.39 40-0741
It is reported that hieratic dockets including the phrase irp n h3y nfr were found at Malqata and Amarna

in this docket is a sign A1l represented by a dot.

T hinoa
z ohl&ll

[4] 30-0872+30-1060 (EW-174+158) (Fig.40)

Shape: Amphora

Fabric: Marl D, cream slipped exterior

Provenance: Shaft 17, Room C

Transliteration: //// h3y nfr (Line 1), (n hm-ntr) tt (Line 2)
Translation: //// a good going down (Line 1), (of/for the priest), Tet.

(Tallet 1998: 206-209), and some translation “wine for a good going down” or “wine which goes down well” is
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suggested previously (Hayes 1951: 89). The other amphora cited above has % sign next to irp n, therefore it is
possible that it also contained irp n h3y nfr. Normally, D54 is used as a determinative of /43y, but the trace of the
remain is slightly different from usual shape of the sign (Méller 1927: 11, sign 120).

This material and 20-2221+30-1590 have an identical phrase, but we can see the difference between them,

such as the way to write #, and therefore the scribal hand might be different respectively.

Ny
= MUPUL

0 Sem

Fig.40 30-0872+30-1060

[5] 30-0858 (EW-0172) (Fig.41)

Shape: Amphora ?

Fabric: Marl D, cream slipped exterior
Provenance: Shaft 17, Room C
Transliteration: ? ? s ?

Translation: ?

The inscription is complete since this group of signs are not preceded and followed by other signs. Most of
them are written clearly, however, it is difficult to interpret. The first sign looks like GI(Madller 1927: 17, sign
192) or W25(Moller 1927: 44, sign 496), the next can be read F31 (Moller 1927: 36, sign 408) or, if the right
stroke is excluded, a vessel shape determinative (Moller 1927: 45, sign 498), and S29 is the only the sign which
can be read with confidence. The last sign seems n, but other reading is possible because the space around it is
worn. Two long strokes might be Z5 (Mdller 1927: 50, sign 559).

Given the shape of the sherd and the text aligned on center, it is possible to suggest that this material was

used as a sort of tag.
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-

Fig.41 30-0858

[6] 30-1567 (EW-0157) (Fig.42)
Shape: Flask

Fabric: Marl D, cream slipped exterior
Provenance: Shaft 17, Room C
Transliteration: see below

Translation: see below

From the shaft 17, several flasks were found, and this fragment must be a portion of these. First three signs
are written clearly and it can be read in two ways. One is regarding N5 as the determinative of dw3, then the
meaning is “morning”. The other interpretation reads it as infinitive and object, that is, dw3 r3 “praising Ra”.
Additionally, the ambiguous final sign looks like G5 (Moéller 1927: 16, sign 184; Marciniak 1974: 196, sign
184), and if this reading is correct, the object of dw3 appears to be r-hr (-3hty). It seems that the latter is a better
interpretation since it makes sense as a sentence.

Flasks with hieratic inscriptions are found in the Tomb of Senneferi at Thebes, and the writing denotes that
all of them were used as containers of good wine (Bohleke 2015: 243-245). It is interesting that the type of
information on the flask from Shaft 17 is definitely different from normal hieratic dockets such as ones from the

tomb of Senneferi.

[7] 60-1035 (EW-376) (Fig.43)

Shape: Amphora

Fabric: Marl D, cream slipped exterior
Provenance: Shaft 30, Room B
Transliteration: mrht // 10 (20?)

Translation: mrHt oil // 10 (20?)

A part of the inscription cannot be transcribed due to black resin covering the surface broadly. A numeral is
the last recognizable sign on this sherd. Though we can see 10 sign clearly, there is a possibility that numeral is

20. It is difficult to tell them since thick stain veils the area which is critical to distinguish it.
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Before the numeral, a unit of volume must have been written such as Anw used frequently in hieratic dockets.
Considering the scribal hand, namely the space between the signs and its size, full spelling of hnw seems to
be impossible. In addition to this material, another amphora with inscription “mrht” is found at Dahshur North
(Yoshimura et al. 2002: 94). The term mrht is also written other than on amphorae, it is reported that the word is

inscribed on cups made of Nile silt found in the tomb of Horemheb(Schneider 1996: 11).
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Fig.42 30-1567
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Fig.43 60-1035

Photogrammetry for anthropoid coffins discovered in 16th season 2008

In 16th season (2008), four anthropoid coffins were discovered at Shaft 110. The tomb was already
plundered, but coffins for the deceased were relatively well-preserved even though they were intentionaly
broken by a tomb robber to extract the owner's body. Conservation work has been finished, and in this season

photogrammetry for these coffins was conducted, and the followings are the results.
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1OQcm

Fig.44 Iryseraa outer coffin
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1OQcm

Fig.45 Iryseraa inner coffin
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Fig.46 Tawbpawmaat outer coffin
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1OQcm

Fig.47 Tawbpawmaat inner coffin



72 The Journal of SHOUHEI Egyptian Archaeological Association Vol.7

Bibliography

Andrews, C.
1994  Amulets of Ancient Egypt, London.

Arnold, Di.
2002 The Pyramid Complex of Senwosret 11l at Dahshur, Architectural Studies, New York.

Arnold, Do.
1988 “Pottery”, in Arnold, Di. The South Cemeteries of Lisht, Vol.I, The Pyramid of Senwosret I, Publications of the
Metropolitan Museum of Art Egyptian Expedition 22, 106-46.

Baba, M
2014 “Intact Middle Kingdom Burial of Senu found at Dahshur North”, in Kondo, J. (ed.), Quest for the Dream of the
Pharaohs: Studies in Honour of Sakuji Yoshimura, Cairo: Ministry of Antiquities, pp.35-48.

Baba, M. and Tsubono, M.
2005 “A Preliminary Study on Bead Ornaments from Dahshur North Site: Typology and some Analysis for Restoration”,
the Journal of Egyptian Studies, vol.13, pp.64-85. (in Japanese)

Baba, M. and Yazawa, K.
2015 “Burial Assemblage of the Late Middle Kingdom shaft-tombs in Dahshur North”, in Grajetzki, W., and Miniaci, G.
(eds.), The World of Middle Kingdom Egypt, Middle Kingdom Studies 1, London: Golden House Publication, pp.1-
24,

Baba, M. and Yoshimura, S.
2010 “Dahshur North : Intact Middle and New Kingdom Coffins”, Egyptian Archaeology 37 (Autumn), pp.9-12.
2011 “Ritual Activities in Middle Kingdom Egypt: A View from Intact Tombs Discovered at Dahshur North”, in Barta, M.,
Coppens, F., Krejci, J., (eds.), Adbusir and Saqqara in the Year 2010, vol.1, Prague: Czech Institute of Egyptology,
pp-158-170.

Bietak, M.
1984 “Problems of Middle Bronze Age Chronology: New Evidence from Egypt”, American Journal of Archaeology 88,
No.4, 471-485.

Bohleke, B.
2015 “10: The Hieratic Jar Labels”, in Strudwick, N. (ed.), The Tomb of Senneferi at Thebes (TT99), Oxford and
Philadelphia, pp.239-259.

Bourriau, J.
2010 The Survey of Memphis IV. Kom Rabia: The New Kingdom Pottery, London.

Brunton, G. and Engelbach, R.
1927 Gurob, London.

Carnarvon, G. E. S. M. H. the Earl of and Carter, H.
1912 Five Years’ Explorations at Thebes: A Record of Work Done 1907-1911, London.

Engelbach, R.
1923 Harageh, London.

Farag, N. and Iskander, Z.
1971 The Discovery of Neferuptah, Cairo.



Brief Report of the Excavations at Dahshur North: Twenty-Fifth Season, 2018 73

Feucht, E.
1971 Pektorale Nichtkoniglicher Personen, Wiesbaden.

Giddy, L.
1999 Kom Rabia: the New Kingdom and Post-New Kingdom Objects, London.

Hasegawa, S.
2003 “The New Kingdom Necropolis at Dahshur”, in Hawass, Z. (ed.), Egyptology at the Dawn of the Twenty-First
Century: Proceedings of the Eighth International Congress of Egyptologists, Cairo 2000, vol.1, Cairo: Czech
Institute of Egyptology, pp.229-233.

Hayes, W. C.
1951 “Inscriptions from the Palace of Amenhotep 1117, Journal of Near Eastern Studies 10/2, pp. 82-112.
1953  The Scepter of Egypt 1: From the Earliest Times to the End of the Middle Kingdom, New York.

Holthoer, R.
1977 New Kingdom Pharaonic Sites: The Pottery, The Scandinavian Joint Expedition to Sudanese Nubia Publications 5:1,
Lund.
Hope, C.

1989 Pottery of Egyptian New Kingdom: Three Studies, Victoria.

Koenig, Y.
1980 Catalogue des Etiquettes de Jarres Hiératiques de Deir el-Médineh, Nos 6242-6497, Fascicue I, Le Caire.

Lacau, P.
1903-1904 Sarcophages antérieurs au Nouvel Empire: Catalogue général des antiquités égyptiennes du Musée du

Caire, Le Caire: Impr. de I'Institut frangais d'archéologie orientale.

Mace, A. C. and Winlock, H. E.
1916 The Tomb of Senebtisi at Lisht, New York.

Maravelia, A.
2002 “Ancient Egyptian Inscribed faience Objects from the Benaki Museum in Athens, 17, Journal of Near Eastern
Studies, vol.61, no.2, pp.81-109.

Marciniak, M.
1974 Deir El-Bahari I: Les Inscriptions Hiératiques du temple de Thoutmosis 1II, Warszawa.

Martin, G.T.
1985 The Tomb-chapels of Paser and Ra ‘ia at Saqqdra, London.
1988 “Three objects of New Kingdom Date from the Memphite Area and Sidmant”, in Bains, J., James, T. G. H., Leahy, A.
and Shore, A. F. (eds.), Pyramid Studies and Other Essays presented to 1. E. S. Edwards, London, pp.114-120.

Moller, G.
1927 Hieratische Paldographie, Band 2, Leipzig.

Morgan, J. de
1895 Fouilles a Dahchour, Mars-Juin 1894, Vienna.
1903  Fouilles a Dahchour 1895, Vienna.

Pendlebury, J. D. S.
1951 The City of Akhenaten, Part 111, London.



74 The Journal of SHOUHEI Egyptian Archaeological Association Vol.7

Pinch, G.
1993 Votive Offerings to Hathor, Oxford.

Ranke, H.
1935 Die Agyptischen Personennamen, Band 1, Gliickstadt.

Raven, M. J.
2001 The Tomb of Maya and Meryt 11: Objects and Skeletal Remains, Leiden and London.

Rose, P.
2016 “9: The Ceramics from Shaft 1.”, in Strudwick, N. (ed.), The Tomb pf Pharaoh’s Chancellor Senneferi atThebes,
Oxford, pp.191-238.

Schiestl, R. and Seiler, A.
2012 Handbook of Pottery of the Egyptian Middle Kingdom. Vol.1: The Corpus Volume, Vienna: Verlag der

Osterreichischen Akademie der Wissenschaften.

Schneider, H. D.
1996 The Memphite tomb of Horemheb II: A catalogue of the finds, Leiden and London.

Spiegelberg, W.
1898 Hieratic Ostraka & Papyri found by J. E. Quibell, in the Ramesseum, 1895-6., London.

Tallet, P.
1998 Le Vin en Egypte a I'Epoque Pharaonique, unpublished dissertation.

Williams, B. B.
1992 New Kingdom remains from cemeteries R, V, S, and W at Qustul and cemetery K at Adindan, Chicago: Oriental
Institute of the University of Chicago.

Xia Nai
2014 Ancient Egyptian Beads, London.

Yamazaki, S.
2018 “Changes in the Use of Pectorals between the Middle Kingdom and the New Kingdom”, the journal of Egyptian
Studies, no.24, pp.203-228. (in Japanese)

Yazawa, K.,
2017 “The late Middle Kingdom shaft tombs in Dahshur North”, in Barta M., Coppens, F. and Krejci J. (eds.), Abusir and
Saqqara in the Year 2015, Prague, pp.531-544.
forthcoming  “Archaeological Sequence of the Late Middle Kingdom Burial Assemblages in Dahshur North”, in Bader,
B., Hulkova, L. and Knoblauch, C. (eds.), Second Intermediate Period Assemblages: The Building Blocks of Local
Relative Sequences of Material Culture, Proceedings of the International round table in Vienna, June 21st - 23rd,
2017

Yoshimura, S. and Baba, M.
2015 “Recent Discoveries of intact tombs at Dahshur North: Burial customs of the Middle and New kingdoms”, in
Kousoulis P. and Lazaridis N. (eds.), Proceedings of the Tenth International Congress of Egyptologists, University of
the Aegean, Rhodes, 22-29 May 2008, Orientalia Lovaniensia Analecta 241, Leuven: Peeters Publishers, pp.541-556.

Yoshimura, S., Baba, M., Yazawa, K., Jaeschke, R. and Uda, M.
2018a “Intact Middle Kingdom Anthropoid Coffin of Sobekhat from Dahshur North: Discovery, Conservation and X-Ray
Analysis”, The Journal of Egyptian Studies 24, pp.158-177.



Brief Report of the Excavations at Dahshur North: Twenty-Fifth Season, 2018 75

Yoshimura, S. and Hasegawa, S.
2000 “New Kingdom Necropolis at Dahshur — The Tomb of Ipay and Its Vicinity”, in Barta, M., Krej¢i, J., (eds.), Abusir
and Saqqara in the Year 2000, Prague: Czech Institute of Egyptology, pp.145-160.

Yoshimura, S., Kondo, J., Hasegawa, S., Nakagawa, T. and Nishimoto, S.

1998 “An Interim Report on Excavations at Dahshur North, Egypt -1st and 2nd Field Seasons-", Waseda Journal of
Human Sciences, vol.11, pp.109-120. (in Japanese)

1999 “An Interim Report on Excavation at Dahshur North, Egypt: 3rd Field Season”, Waseda Journal of Human Sciences,
vol.12, no.1, pp.137-149. (in Japanese)

2000 “An Interim Report on Excavation at Dahshur North, Egypt: 4th and 5th Field Seasons”, Waseda Journal of Human
Sciences, vol.13, no.1, pp.101-111. (in Japanese)

2001 “An Interim Report on Excavation at Dahshur North, Egypt: 6th Field Season”, Waseda Journal of Human Sciences,
vol.14, no.1, pp.49-60. (in Japanese)

2002 “An Interim Report on Excavation at Dahshur North, Egypt: 7th Field Season”, Waseda Journal of Human Sciences,
vol.15, no.1, pp.91-106. (in Japanese)

Yoshimura, S., Yazawa, K., Kondo, J., Baba, M., Nishimoto, S., Kashiwagi, H. and Akiyama, Y.
2012 “Preliminary Report on the Waseda University Excavations at Dahshur North: Sixteen and Seventeenth Seasons”, the

Journal of Egyptian Studies, no.18, pp.21-67. (in Japanese)

Yoshimura, S., Yazawa, K., Kondo, J., Kashiwagi, H., Takenouchi, K., Matsunaga, S. and Yamazaki, S.
2016a “Brief Report of the Excavations at Dahshur North: Twenty-third Season, 20157, The Journal of SHOUHEI Egyptian
Archaeological Association, Higashi Nippon International University 3, pp.3-22.

Yoshimura, S., Yazawa, K., Kondo, J., Kashiwagi, H., Takenouchi, K. and Yamazaki, S.
2016b “Brief Report of the Excavations at Dahshur North: Twenty-second Season, 2015”, The Journal of SHOUHEI
Egyptian Archaeological Association, Higashi Nippon International University 1, pp.3-19.

Yoshimura, S., Yazawa, K., Kondo, J., Kashiwagi, H., Yamazaki, S., Ishizaki, N. and Arimura, M.
2018b “Brief Report of the Excavations at Dahshur North: Twenty-Fourth Season, 2017, The Journal of SHOUHEI
Egyptian Archaeological Association, Higashi Nippon International University 5, pp.3-38.



76 4V IYT bR AT TTY

2R ZNFFLFTONL RO TR ? 2B WFPL T hEa PR 2017 # 25 2018 { T TOY
PGB DR, 25 <K RNEEIATITN, ZUIFFPEADORLICELS I ELICLELL, 29 3L <2 A
DHRRZEEDRBET > TWe/Z ZENT L EF 2B TT, PRfhoNY &kds, VTR
FRLOH 275 DT, FATONZLELSPEENOSBIB>TLERWRY, ZPT P - FP2r507
TORELTVL DT, FPPORLITEFILELE, AL #FEFORLIT1IFITLE EWSHREDIFARL,
WEBFFRDOF A 22N LT, WOTHENELDOLNLZDDONHLHICHSITIENTEET, £2T
FEHONL TEANREE &, BEv 29 Sl PRy 3FEPHE & ¥ 4/—hzd Sl
FbDEHETLHILITLELL,

FAFOLYT bES PREEFE, LT hRB TN Y =2 FOEAL T AT T 3 UEDER
DE S F Y FROE OGP - P2kl TWET, £, YT FRITRIY N a—VOd L, 7
Ty EROFED - FE T LTEFDETE 20+ % O - 615 - BR T4, L TLEE
DOy TIED (T2 EPFE) CHAETIy ROTERENWE LAF Y22 r70o702 7 b
EDSNTNET, TNENORDP - PLERFLFHONL 1% EF L TOLFETT,

SHIE2OLE OEOEFOF, T2 DOLE OMOTET ORI DS E X SR, N a—
VPRSP R (Pv) 2HEkL R L.



=
T 970-8023 48 & L W E 72 3D =, 61 37
AU AREIPIOT NS PR

NN E L

The Journal of SHOUHEI Egyptian Archaeological
Association Vol.7

Published date: January 15th, 2019

Published by SHOUHEI Egyptian Archaeological Association,
Higashi Nippon International University

37, Suganezawa, Tairakamata, Iwaki city, Fukushima
prefecture, Japan

© SHOUHEI Egyptian Archaeological Association





