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SEKIYA, Toru, Masateru SHIBATA, Hirokazu YUKAWA, Yuta TSUKIJI (2025) Report of the 4th Dinosaur
Excavation Project in Katsuyama City, Fukui Prefecture. Mem. Fukui Pref. Dinosaur Mus. 24: 87-105.

This report summarizes the 4th Dinosaur Excavation Project, conducted by the Fukui Prefectural Dinosaur Museum from
2013 to 2023, as well as the research results (article papers and conference presentations) of the fossil materials collected
during this project and information published in temporary exhibitions and other events. The survey led to the naming of
one new non-avian theropod species (Tyrannomimus fukuiensis) and one fossil bird (Fukuipteryx prima), and the discovery
of fossils of dinosaurs hitherto unknown from the Kitadani Dinosaur Quarry (Spinosauridae and Ankylosauria), though not
yet sufficient to be named as new species. Furthermore, paleobiogeographical research were advanced by the discovery of
previously unreported taxa of turtles (Proadocus), and by the identification of newly unearthed skeletal elements of taxa already
documented from the site, including lizards and crocodyliforms (Goniopholididae). In addition, various vertebrate footprints,
including dinosaurs, were also uncovered. Research on fossils—such as insects, shells, and plants—and on sedimentary facies
has deepened our understanding of the ecosystem at the time the Kitadani Formation was deposited. These advances further
contribute to the primary objective of achieving a comprehensive understanding of eastern Asia during the Early Cretaceous.

LI

R L AL BT T oRL)ImIsIC 81 5 28 A
WAL 1989 F 12T o 72— RMAAEZ U0 12,
1995 ~ 1999 £ D55 kA, 2007 ~ 2010 £E D55 = kil
s REELHENRET 5 2BOEILAEGHE (L.
T, K=y FEMSR) &EBMUATED & B E RS0
WREETE ., ZNOOMEEZIF, 2011 4 & 2012 4F
W PAIHA 2 ATV, SR TIRFI A SR % 55 = A Tk
MzEsE L7z (Fig. 1), ZHUIIEkORAETEIEL 728 —
YRy FOMFIEEDSFIEL, L) & TALOHE % I

20254E9H 23 A 52 AF, 2025412 9 H <28
Corresponding author — Toru SEKIYA

51-11, Terao, Muroko, Katsuyama, Fukui 911-8601, Japan
E-mail : t.sekiya@dinosaur.pref.fukui.jp

87

HldnZkicky, 25058 bAaEEREORE LT
X572 THho7z. Fig. LIZHRL722016 4 (H28) 705
2023 4F (RS) O#IPHIHKFIEO TR IEIHEHFATH 5.
AR ISARETRY 1,800, ZMAEUIEEE) 700 4412 T 5.
2013 420 HAT O BN, HiE O w2 L B
b0, 1bABE SHEbOERZBRL, 8B
HEREOBRGHRMHBLOEITE HIgE L TEBEIN
7. BRI O SEHE S T OYEENE 44 4 HAEEHH 75 -
72705, BALHBEOENT) T TH o 727208 L 0 55
EEICHMAZE L2 OO REZENRT, 20234 F
TUAERIC Do TEBI N, RRAE T BHE
ToATT) T A7) RFFEOIEEIET OB T 4
FI)INA T IALY Y ADKREIGD, Fr OE%E
BT SRR AR ST 4.

B, 2020 SETHAL T T F T AV A D& KB 1RO
T e LRI B O ik L, 1Y



88 e &
50m
ZV%/
%E:xgwgzii
%:z@ﬁﬁg_@
%\‘ 5
&ﬁﬁzg
— 2o 36734 o
= |
| |- / /

FIGURE 1. Excavated area of the Kitadani Dinosaur Quarry.
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FIGURE 2. Geological map of the Kitadani Dinosaur Quarry and
surrounding area (modfied from Sakai et al., 2018).
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FIGURE 3. Number of collected fossils form each grid.

HETRZFORERZIFANSNODOH L. ARHMiiC
Fig. 1 O X )RR~ OZERE, Ralk, IHSKE#
SAE LTS (AT, 1958). #R% 1 Aptian ] O #E %,
s, RAOHBNS, A idikt s ESomaiits
HiEpon (FEHIE2, 2018). FHEHETIZFDI L
REBOTFTEHPTEB L TD (122, 2018 ; Fig. 2).
EUKAA TR, BIUIEROE RIS EZRE THA
LflUTGTMMK%%TéEﬁ%%ﬁLf‘quﬁ
SUHAE T TSI LB IEEICH 725

A & R

SIS, 30FE A2 RN 2 BRFALICL D,
e, WA EB LN & okEm eI dbm A
T L TWE. L7z THURE O = RICHy 7 AT 23 1] BE
E Y, FEM R MERE SRR SE A e ST A, Suzuki et
al. (2015) TiZ, IR CTEM S8 EHIZ DWW THE
Mz RAEE AT, 2R (D), 4 —/N— N 7 3R
(i), BOEERMEAMERAA (i) 0% <& b =D2DHEH
M ons 2 %R L7 (Fig. 5A).

Suzuki et al. (2015) 2 X % &, Z2PNHEREAH () )
ftﬁﬂv‘$ﬂﬂ~¢ﬁﬂa%£ﬁik L,JE&3~5 m@:?___ v
e LTEET S, FHMRICIFREmMEZ -, 5Nz R

?kﬂ@%i&myﬂﬁﬁgﬂ¢%77@%&Eﬂﬁ%
B TH D, F— "= N ZHEREM (1) &, A% EK
& LoD AR MHEIIRTE L, (B EICHERE L 72 SRS
né HC b SRR LEHER ) T B S b 1L T — MIRIZ A
L, HKERIZBEREC X0 MR S N80 R S0k | 2
L2 E2RT. $£72, KRRETICRO 5N 5 KR
WY 2= VR WO E OB R AR 2
BLLCBY, BERTOTHEEREREL L TW5.
FEGLRGEAEAR (i) 1%, PEFY35m, RS Tm I KR
W8 % FEE Y AARER Y 2 S S CTn b, 2o
X, EHWCAT Y ITERERTREEZNED L v ZROW S
J&, EREEARERE e EOSRE S, D ORI
RWEWOMAEDLEIL, WEDRY 7y M+ T7I2&-
TR SN =H O L ZEEH L TB Y, KO
WL LIPS SN TV o 2B TARNS. DR
OWFREAHOMAS DI, B CHZE TE 24 fEmss
AT > A7 2 O R 2 EFREW CHE S T b =
EERLTWD

72, F0A4ATTINRTIAF IV, T4F /34
AL o 2B EOMOBEHER Y OFILANEET S
K= Ry FiE, FISHRDR R SRR SN E28, KER
WV a— b, MR, HIF ST o—iRe &
BEFN, WIKOEBEWEHZEZELTEBY, LA bkl 72



90 BIE % - SeHIEME - 5)1I5L— - SRR

B3, 896 Z DA, 76
MR, 269 &%), 901
EH#E, 108 \
a7n74 b, 74
B, 271

IR7R, 41
BAR%, 416 2248, 8%

T
BHEEN LU,
11983,

Z D, 76, 0%

FMRABETD
RELRAE
£128,7775"

ERRH4E, 404 - BHISE, 73

B4, 123
InAEHE 11
DR D, 492

7 =48, 1278

$ A48, 8853

A LS DB,
25260, 88%

BT O EFHEEY),
13773

kh4E, 8

%8, 657
TELAE, 4

FIGURE 4. Number of collected fossils by category. % Exclude unlisted fish scale and shell fossils.
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FIGURE 5. A, Sedimentary facies and grid division of the fourth excavation area; B, Occurred grid for each fossil (Note: only fossils with known

locations. Circled numbers correspond to fossils outlined in this section).
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FIGURE 7. Holotype and referred specimens of Tyrannomimus fukuiensis.
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FIGURE 10. The neural arch of a juvenile Titanosauriformes
(Sauropoda), left lateral view.
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FIGURE 11. Ankylosaurian teeth from the Kitadani Formation.
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FIGURE 12. Partial skull specimens of Goniopholididae. A, dorsal view
of the skull; B, ventral view of the mandible.
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FIGURE 13. Left maxilla of Goniopholididae. A, lateral view; B, ventral
view.
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FIGURE 14. Lizard fossils. A, lateral view of left maxilla; B, lateral view of left dentary; C, lateral view of left dentary; D, braincase in caudal view.
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(£) Fa7 F2 A (Proadocus sp. ; Fig. 16)

2021 4E 8 HIZFs R sz A LA A, EANF (fikF
T26IH) %A 707 F7AETHAZEDHHL
(BEH - 56, 2025). 2567 - 11 - 12 #EEA AR E D&
A% B D — T, 89 - 10 2T DR
TOIREFEH LW L, BE O Proadocus hadongensis
(Kimetal.,2023) 3@ LTHBY), RERIFEETHDL L
EZOND. —T, 5 8BEENE S MG oA % &
9 2 & RJER R O SGE DS ICIAT T A 2 L L,
P. hadongensis L (327 2IWE O R o b 2 L2, KE
KL Proadocus D BIFETH 2 REMEDS VW EE Z NS
(BH - %5H, 2025).
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01442 [EEEEREWEET ~ F] CRIEESL S
HEOAFNAbBoORER SR SN/ HEO®%RYP
oo JE B W ESICTTCoBRSEAESN, Bo
BO—HbRONL, ERBOLEEHo 2hAEREFEO
FEALAIEHARTHO COIEATH L (FHIZL, 2016).
AHEARNL S EEEICGHEEN LD, D7 V— T
BHALEIZIZEAEHSNTES T, ZOEARLIER
fEIHS 2 ECEELRERE LD,
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LKA R ICERE S N R o v a o ofbA O
FEZ XY, Lepidotes Bl Y Sinamia BN 3T X 5 2 &%)
BH L 7z (Deyama et al., 2025). HigId-_7 L IM-EN 2 154
Moz AL, ETsvuaoFilichsy v b
EBETT AP, BEIIE IO L) EESR S L v (Fig.
18). F 72, 2020 4EICIZTHF O—#AFER S, WiZEH
HH5NTWAS (Saito et al., 2025).

FIGURE 16. Proadocus sp. A, carapace; B, plastron.
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FIGURE 17. Multituberculata fossil skeleton. A, Rock material containing a skeleton; B, CT images of a multituberculate fossil skeleton in rock (left and

right sides); C, Preserved parts (gray areas).
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FIGURE 18. Photographs and outline drawing of fish scales.
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L7, Z09H b 3HE (Praeblattella inexpecta, P. arcuata,
Petropterix fukuiensis) 759 CTdr % Z & A3H]BH L 72 (Oyama
etal,, 2022). P. arcuata \3FEHBLY; 7> 5 #) 500 m LRk
R THE SN, [ UHED S OEdED 7% 7) H
OHEFIE, HAOHHEADOHIE L S I3OTTH 5. IbhH
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BOVW—HERLTWLIEPHLNE ST

@ HH

IR ICRE SN ZHEBEILAIZOWT,
K79 A%— (BEOESCTHEM 2R 2%E) *
AW CORERROMBY BRI T 52 8128, @balc
HERROBEERS RSN TwL Z LA LA (Fig.
20). WOKEZHEALA TR RAF S T 2 Bl R

FIC LD TE L L, b8 E» S0 R s THA
W), fbARERE LTHAR 26IHTH 5. {LADOBEERRIZ
WEEE TV L FRACHEABEOBHLIZIZMLETH AL S
END, WAEDNSHEFLLDDONETT—TV 2L LT
HEAL L 7T REMED SV (Asato et al, 2022). F 72, ZHMH
HFOHERBIENPOBRE VPR ENT VLI ENbIY, Z
NS O & PRI OB B PFRE S Tw b G
132, 2022) .

ZEALA O CT AT L D, WEBICIR IR > T b
72O Z VRN ENS Z EHEA L 72130, T v RAL
HUZ X ) LB IS T B M T v 7 N %
BEBOARE S HRIE SN, EEOWZEIED SN TWwE
(FHRFIE D, 2023).

1) KB

(7) BWE ORI (Figs.21,22)

BE— R S B IRGRA S T TR S R S e LB
KF L OEFEMRICL T, TS DREHLAIZ 2 FFEIC5
oD S LA L 7 (Tsukiji et al., 2018). F 7z, 2015 4E
WHEE SN EMEA (BEE93em, IE98 cm) (X, dbivE
POERTAIMDOA 77 ) REORA (4 <1320~ 30
em) [ RTINS W2, kD b D £ 2 S5 b (3
HiTAH, 2024). VUESRFTORENE LTI TR/ TH 5.

(£) BAE O LEMEn (Fig.23)

B — KD S EH RN 2T THIRIC SR S
720 IRERFEORFEIZEIZE - T, IhH0RIMLAD
B7p L STEBIZHTHND 2 EAHERE S L7z (Tsukiji
etal.,2019). 7 3, 1991 4 IZHE S N7z JE A E P W)
ERDTA ) Za I IV AEHORANTH S Z B L
(Tsukiji et al., in press), FHFFERHIZED EBMLA 1L 6 FEEE &
o TWh, 2020 4F121E, EINTREYZ 7 A &% 5 KHE
BRI O TERASEE Y L7z (B2, 2021).
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FIGURE 19. Photographs of the forewings of A, Petropterix fukuiensis;

B, Praeblattella inexpecta; C, Praeblattella arcuata; D, ?Vitisma sp.; E,
?Morphna sp.

FIGURE 20. Photograph (left) and schematic diagram of the pattern
(right) of bivalves. A, Trigonioides tetoriensis; B, Plicatounio nacton-
gensis; C, Matsumotoina matsumotoi.
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FIGURE 21. Caririchnium isp. (A: photo of the fossil, B: 3D analysis, C: outline drawing of the track) and Amblydactylus isp. (D: photo of
the fossil, E: 3D analysis, F: outline drawing of the track).
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FIGURE 23. A species of Eubrontidae (A: photo of fossil, B: 3D analysis, C: outline drawing of track) and a species of Grallatoridae (D: photo of fossil, E:
3D analysis, F: outline drawing of track).
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FIGURE 24. Sauropod trackway (A: photo, B: 3D analysis diagram, C: outline drawing of trackway).
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(v) BHFOREMLA (Fig.24)
E—RKAEBLOE=ZKFAETR O o TWDs, &6
TRFAETHO CHE—AT v TORI R EBEI LY M
o 72 RIS R S (EHIZA, 2016). 2021 4F 121
ENC2HIH &% 2 EHEOTH S EE L7z (GEH - R
2022). — MR BHBEOITENG, W2 OWEIHE < 2 OHi
JEWRRNE Y AT L WREDIED)L < A OREDTR R
KEWT A A5 5NED, LEBOITHNE, THEDIF

DL POFEDRRRRKEVE V)M AR TV5S.

(=) gufEHOMREEBbhs L (Fig.25)
2015 4E 12 I T A BWHOFIE & b b B HRES R
7o CEMIZ A, 2016). Zof% b, ML R ETIRE
ENTWE, FuAEHO R > 72354, BNTIE 26
HOBRELD.

10 cm

FIGURE 25. A track thought to be formed by manus of an ankylosaurian dinosaur (A: photo of the fossil, B: 3D analysis, C: outline drawing of the track).

A

FIGURE 26. Bird tracks (A: photo of the fossil, B: 3D analysis, C: outline drawing of the footprints).

) BEoREMbn (Fig. 26)

2015 4RI 2 DD RHID R A AP RE SN, 2 E
TIZ, 2THEHO SHEO R LA DHER SN T2 2% (Imai
etal.,2018), ZOEARITVTILE HEL LM EZRL T
% (Tsukiji and Azuma, 2025).

(A1) REFoRLIMbA (Fig.27)

BEHEO P E — KA (1990 4£) THIO T3
L&, 2010 4E (2 HiFiE D Pteraichnus nipponensis & 1 Cit
X7z (Lee et al., 2010). VUKL (2014 ~ 2015 4F)
TOLIFIZHEMT 2 EPLA L ESs R S/, B
e T ) i L OREICIZE> Ty GEHIE D,
2016).

() H AFoORIMET (Fig.28)

2019 4E & 2021 FFIC L BOERHFE S /- (GEHIZ A
2020). A AFHOREPMLA E LTCIZERNMTH Y, hEO
FrE Y A ZVERXR WA % & onii AR o kg A
SHEEEINTWA D AFHOLH UL TV 5.

(B L7

(7) Fvav AXFopitE (Fig.29)

2014 4E B X TN 2015 4 12 PR S AL 2%, 288
EEDN R & O RFEMIZEEIC LD S Iy AFEO
Hr # Araucarites kitadaniensis & iy % & 1172 (Yukawa and
Yabe,2019). db#EH X, febbATLY2F Y I TAF
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2cm

FIGURE 27. Pterosaur tracks. A, photo and B, outline drawing of a manus track; C, photo and D, outline drawing of a pes track. E, photo and F, outline
drawing of manual and pes tracks showing the same step.

5cm

FIGURE 28. Manus (m) and pes (p) tracks of a turtle, showing the same step (A: photo of the fossil, B: 3D analysis, C: outline drawing of the tracks).
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FIGURE 29. Adaxial side of the cone-scale complexes of Araucarites
kitadaniensis. A, holotype; B, paratype; C, paratype. Scale bars: Smm.

FIGURE 30. Clavatipollenites hughesii observed under the light (A) and
confocal laser scanning (B) microscopes (2013.06.11-12a, B29/4). Scale
bar: 10 um.

BEEHEW S N AR OFIEDRER SN TR o 7278, K
FIREPLATH F v I ATROFELZERTE72. KT
DT TIEBEEAELICF Y I AFR O S R D
ATWz2s, ZOFFEIZEY, BiE#ELIZBWTT TS
ZRALDHEA T2 Z EBHE P E o 7.

£) Berhioiek (Fig. 30)

013 4EICRE SN RAER I SBETHY (BEIEE27 L
> HH) DN Clavatipollenites hughesii 7538 [/, & 1172 (Legrand
etal.,2019). ZAUIHTT HARD T HEEELR A S 1) TR
LA TH Y, COBDOARIZBTAHSH
FLEKTH B

s

TR TRIE Y EE S TAR & 72 o 72 2013 4E 70 5 2023 4F
T COMAEBELTILAI BT 2 EMKRFHE @ LT,
HEHY 79000 MR R IRE L. IS LA OIS
XY, FFEOBMERE 1M (715 /3IL0R 7041
IV RA) EFEWENRBE (7247702 R - 7))
WA SN2 T, EZRNE T LRI - 70 FE
(A7 VAR a8 FRWETIENTE
72 RELDSMNOBIREDICOWTY, FIcERENnAbE
WD WO ARBTG5 A 2D W T ONFEA R L
720 LA LRAS, REZOHEMEMILA DL AL T
BY, FICREROMATEE &), HOEIZE> Tna
VB N AE R EICoWTIE, SR OISO R
7oA. 61T, WRPEINIIRIZBWTH, FEIkFHET
)7 CIEEG R SBTCE 2720, fEkX D L HH)
BE o7

ST, ESWRRE T TORMD SN e E
e, FEIRBYE BT 2 L OHEREREL O fRAT 2 47> C
W INSOHEYEN - RSN A T E 2,
BBOEEREZWSMIIL, RELr SO YD ST
B " AR RS A R HIEL 5. S512, SHBHk
BSNDRIWRAEICBNTD, Feh bR % Hig
b, XM db R LA RIS O E
T, ol & it 5 2 & T, ARISHBIH OB Ak -
FHEMZEHDO TV E 20,

BN
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