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fossils in the Uhangri Formation, Haenam, Korea. Journal of the Geological Society of Korea. v. 56, no.
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ABSTRACT: In this paper, we conduct a comparative study on preservation characteristics and tracemaker of
arthropod trace fossils found in the cherty mudstone bed of the Late Cretaceous Uhangri Formation, Haenam,
Jeollanam-do Province of Korea in various and delicate forms. This preservation of trace fossils could be attributed
to characteristics of the substrate; the saturated and stable condition of the fine-grained substrate; the viscosity
of the substrate derived from precipitated amorphous silica; and the overlaying tuffaceous sediments. Also, the
morphological variation of the trackways indicates that the brief exposure of the substrate to the subaerial
environment brings the fluctuation of moisture conditions. It is interpreted that the tracemaker could have survived
both the aquatic and subaqueous environments with burrowing. Therefore, we selected the arachnids, crustaceans,
and insects as candidates for the tracemaker of the Uhangri Formation, comparing the trackway of arthropods
reported in the world. Herein, we conduct on a comparative study of the morphology of trace fossils, habitat
environment, and behavior patterns of with each candidate, and compare with arthropod fossils reported in the
Cretaceous in the Korean Peninsula. Consequently, the arthropod trace fossils in the Uhangri Formation could be
attributed to insects, especially Odonata larvae, rather than arachnids, or crustaceans.
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Fig. 1. (a) Locality and geological map of the study area. (b) Columnar section of the trace fossil-bearing horizon

(modified from Hwang et al., 2002).
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34 EciChun and Chough, 1995). $-&+2]%9] &
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et al., 2003).
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Fig. 2. Arthropod trace fossil-bearing layer.
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Flg 3. Varlous types of arthropod trace fossils in the
Uhangri Formation. (a-b) Trackway with separated
footprints (hyporelief and epirelief) without medial
impressions. (¢) Trackway with separated footprints
(hyporelief and epirelief) and medial impressions. (d)
Trackway with merged footprints (epirelief) and me-
dial impressions. (¢) Burrow connected with trackway.
(f) Sinusoidal shape trackway. (g) Resting trace.
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Fig. 4. Trackway terminology.

* | Accessed 2020/11/11 15:12(KST)



M2 vy eg sidE A (staggered) HZolrt
t(alternating) UeRdTE dukz oz QlAto] A
oA HEH BYPPL A A ZEo| & WHEHY
(19 5a) A& 0= Qo] A P2 HyPH | 7
S £EO| F A B F Y AERIS R o] R0i3]

CHL™ 3b). LF BPHol= AEE FH 2 T4

b,
- 1
- -p
J“ :‘
Y - -
& i AN
Jf Vv e
»J “” (t:
:{ s A
A . 3 0
Y N b )Y
"1'.; \. + \‘: 4 },
s-) '.\’ \‘.“\ %’
’_'{' & \\::, LA
y t = | |3
h ~ ' Y
- ". I I'\’ “\\‘ I

Fig. 5. Morphological variation of arthropod trackways
in the Uhangri Formation. (a-b) Trackway of separate
footprints (hyporelief and epirelief) without medial
impressions. (c-d) Trackway of separate footprints
(hyporelief and epirelief) and medial impressions and
intersecting trackway of merged footprints. (e-f) Trackway
of separate footprints (epirelief) and medial impressions
and intersecting trackways with separated footprints.
Abbreviations: sf = separate footprint; mf = merged
footprint; cmi = chevroned medial impression. All scale
bars are 20 mm.
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A= FE A=A o wEt ot FEjA ol 1
ol=t| YR HIPHL X7 W3Fol et 1 FErh
Aol o7 H3lslr| = gicth

E9: 9339 FA5E 23YE-2 Huh et al.
(1998)°] oJste] 2fx2 BuEAXT F3t 54
o] ARE BPEo = 7|A 53 en o] Minter
et al. (2012)= o] BYH-& Lithographus hieroglyphicus
2 A5k FAloPe] 50 8l il fE A
© 2 ZFA39t. Lithographus= Hitchcock (1858)
of oJ8) A& BHE oD He 2 2| B
PEo| AL} szl o3t EHY AT 245 o,
Tt AR 2 e olRi A Bl S8 A
EE o]7H diEE k= A (Minter and Braddy, 2009)
@YY ESH ATz v EE o 2 TR 2
Zo| o]e} ARt 82 THETh= % (Davis et al., 2007)
< HIL 2 Ao (pterygota) o 59| H3E
A Ao 2 AUt . I} Schmerge ef al. (2013)
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&3 ARYYEATE T3l FAloPFe £30] obd
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TS B S o WEoA = Ao R dEF
oH(Minter et al., 2007b). +F2]52] HaPE 42
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Fig. 6. Burrow traces observed in the Uhangri Formation. (a) Vertical section of the burrow. (b) Burrow trace con-
nected with two trackways. (c-d) Burrow connected with a single trackway. Abbreviations: bu = burrow; tw = trackway.
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== ZF9(Excavator) (see Wallwork, 1970; Hasiotis,
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23t Aol e A7 = = ol it Fortey and
Seilacher (1997)&= AEFAAAE A351= ¢ o]
A A 7HR] & AR 71ES AAISHTE: (1) 8%
oA 2] L8t A (close association in the field);
(2) 34 ¥ ¢ (concurrent stratigraphic range); (3)
S 1 Aelo] 2 A8Ha minimal choice of candidates
available that could have made the trace); (4) 2
7] ¥ $(consistent size range between trace fossil
population and that of the maker); (5) AB&X| 2|4
H 9] (consistent biogeographic ranges for both).
ES EFoIA TEE = ST T BEFA
9] (1) &S =7](body size); (2) o1H E| & Eof| A
A5l=A|(presence in the media); (3) 35 3 (type
of activity); (4) EAE] n|X|+= FHeffects on the
media); (6) A& 3}= 4] 2] (habitat preference)
& A4 Gl A7} SaElo] Shom(Wallwork,
1970; Hasiotis, 2000, 2004) o]t AL 4~A] 3t
Aoz np7 A2 A-8-4 4= ¢l (Hasiotis, 2007).
o2|gt & aefste] A AA A A= dAF

[b]

=

O~
4

ra
mo
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Fig. 7. Resting trace observed in the Uhangri Formation. (a) Photograph of a slab on which resting trace is preserved.
(b) Interpretive drawing of view (a). Abbreviations: mc = medial circular imprint; mo = medial oval imprint; la
= left appendage; ra = right appendage. All scale bars are 10 mm.
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H An)7t obd A Lol HEF An] 3442 ¢
EEAL = H7|wely] XEFol|l A Au| 344
o] B35 H} Qltk(Selden et al., 2012; Park ef al.,
2019). LuHA o7 AnjFo] SIS A7 A
ST wlf-¢- FARE EAE 7HA]H (Sadler, 1993)
DERAY 2 aF Foto] LRI F ERY 2
4 3} tjste] AP ESE AFE T3l ZyE
Hst A7 43 = 9l 31 (Brady, 1939; Sadler, 1993;
Davis et al., 2007) o]o]] k2™ 7]&2] #u] E= A
Zro] o= B3P Y Ao =2 B 11H Paleohelcura (71
& 8a-d) %} Octopodichnus (1 8e-j) Ako] 2] H o]
¢ FHIE Hol= B spo| Hrj EF o=

L

ol
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B1Eo9lE 7FsAE Q= AL 2 ®Helth(Minter
and Braddy, 2009). o]+ #u]e} Az 2% o5
o] tjel2 o] gafo] Reaiti: 5 fjRo R ol
70 st YF AT At HaE Hagd
ShAlof ofstd EAZ9] AFeol wet vl 7Y £&
o] 3l o] AIEE o|F+= Paleohelcura tridactyla (71
% 8¢, 8d)9} Al 7] ZEo| shte] MES oj2t
Paleohelcura dunbari (13 8a, 8b)7} Mo]H o= 1}
2= A7 E1EtHSadler, 1993). E3}, An]
7 7o) 48k 4227 Thelyphonidac)&: &
2} Ul kA 2 A Be] BERE o] 43 BYsh)
w2l Lithographuse}t -FARRE Fefo] RyH-S F
=™ 7|&°] Lithographus 2 B-79 &5 A =H
Zro] waEo] 2% BHe] & 4= ok F
At tHSchmerge et al., 2013). whakA A 72] &
Fol alike] MES ol2eiehe Aniu} W] elg
s 7HsAE Aok

S el 2ol AEE YEspdol Lithogrphus
2 54 Folgla Anlz AzHZ] 20| 544 7]
Eo] 37] Aet7|?l 7 (Tetlie and Dunlop, 2008)

Fig. 8. Trackways of the arachnids. (a) Paleohelcura dunbari (modified from Sadler, 1993). (b) Interpretive drawing
of P. dunbari. (¢) Paleohelcura tridactyla (modified from Minter and Braddy, 2009). (d) Interpretive drawing of P.
tridactyla. (e) Octopodichnus didactylus (modified from Minter and Braddy, 2009) (f) Interpretive drawing of O.
didactylus. (g) Octopodichnus raymondi (modified from Sadler, 1993). (h) Interpretive drawing of O. raymondi. (i)
Octopodichnus minor (modified from Sadler, 1993). (j) Interpretive drawing of O. minor.
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Fig. 9. Trackways of the crustaceans. (a) Foersterichnus
rossensis (modified from Pirrie et al., 2004). (b)
Interpretive drawing of F. rossensis. (¢) Coenobichnus
currani (modified from Walker et al., 2003). (d)
Interpretive drawing of C. currani. (e) Pterichnus iso-
podicus (modified from Gaillard et al., 2005). (f)
Interpretive drawing of P. isopodicus.
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Fig. 10. Trackways of the insects. (a) Lithographus hieroglyphicus (modified from Minter and Braddy, 2009). (b)
Interpretive drawing of L. hieroglyphicus. (c) Siskemia elegans (modified from Getty ez al., 2013). (d) Interpretive
drawing of S. elegans. (e) Stiallia pilosa (modified from Getty et al., 2013). (f) Interpretive drawing of S. pilosa.
(g) Stiaria intermedia (modified from Minter and Braddy, 2006). (h) Interpretive drawing of S. intermedia. (i)
Mitchellichnus ferrydenensis (modified from Getty et al., 2017). (j) Interpretive drawing of M. ferrydenensis.
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