Small Shelly Fossil-Style Preservation from the Lower Triassic Virgin Limestone Member

THE of the Moenkopi Formation, Lost Cabin Springs Locality, Western US
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« Crinoid ossicles in larger size fraction (1000 ym < ~2500
pm) replaced or molded by silica and dolomite (Figs. 4 - 6)

« Similar early diagenetic conditions led to different styles of
preservation

« Supports notion that there is size selectivity in
phosphatization (e.g., Creveling et al., 2014; Pruss et al.,
2018)

e S les i btidal setti d at Lost Cabi IO - O - i sharing
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Springs (Fige. 12) . cinoids were >1000 ym (Fig. 5 ~ Discussionand Conclusion
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echinoid spines, rare ostracods and bivalves, and crinoids (Fig. 6A,C) - Size is the strongest predictor of phosphatization in the Virgin Limestone
(FIQS_- 3,_ 4) _ _ « Calcium-Fluorapatite was present in several ophiuroids, brachiopods and gastropods and rare bivalves (Fig. 6A) assemblage at Lost Cabin Springs.
* Fossils in the smallest size fraction (< 1000 ym) preserved . EDS analysis of the larger crinoids (>1000 pym) suggest that these fossils were primarily replaced by silica, with minor » Fossils in the smallest size fractions (<1000 ym), were phosphatized,
by apatite (Figs. 5, 6) dolomite (Fig. 6B) confirmed by EDS (Figs. 5, and 6A,C).

 Crinoids replaced by silica and dolomite were all 1000 ym < 2500 ym (Figs.
5, and 6B).

« We suggest the combination of small shell size and pore water as
underlying mechanisms of phosphatization.

« Early Triassic ocean is characterized as having exceedingly warm water
temperatures (e.g., Sun et al. 2012 ).

* We propose that this warm environment combined with local pore water
redox controls on the sediment resulted in accumulation of phosphorus and
the formation and preservation of small shelly fossils.

« Brasier, M. L. 1990: Phosphogenic events and skeletal preservation across the Precambrian—
Cambrian boundary interval. Geological Society of London, Special Publications, v. 52, 289—
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Fig. 3: New assemblage of Small Shelly Fossil-Style Preservation from Lost Cabin Springs Locality in

303.
Southern Nevada :
R . : . . . L : . N * Creveling, J.C., Johnston, D.T., Poulton, S.W., Kotrc, B., Marz, C., Schrag, D.P. & Knoll, A.H.
3A: Bivalve, 3B: Brachiopod, 3C: Gastropod, 3D: Ostracod, 3E: Echinoid Spine, 3F: Ophiuroid element Fig. 4: Silicified Crinoid ossicles (A-D) 5014a: F?hosphorus sources for phosphatic Cambrian carbonates. Geologgical Society of
_ S and stalks (E, F) America Bulletin, v. 126, 145—163.
Fig. 5 Size Distribution of Taxa . « Creveling, J.C., Knoll, A.H. & Johnston, D.J. 2014b: Taphonomy of Cambrian small shelly
fossils. PALAIOS, v. 29, 295-308.
Fig. 2  Freeman, R.L., Dattilo, B.F. & Brett, C.E. 2019: An integrated stratinomic model for the

2000

genesis and concentration of “small shelly fossil”-style phosphatic microsteinkerns in not-so-
B ) exceptional conditions: Palaeogeography, Palaeoclimatology, Palaeoecology, v. 535,
https://doi.org/10.1016/j.palae0.2019.109344

AR 1500 Q « Maxwell, V., Thuy, B., Pruss, S.B. 2020: An Early Triassic small shelly fossil-style assemblage

section continues °

120—HIHHH

I LC-18-34 E from the Virgin Limestone Member, Moenkopi Formation, western United States. Manuscript
1o 2 . accepted at Lethaia.
Fig. 1: Lost Cabin Springs Locality in Southern Nevada, ~30 miles west of Las Vegas EEnEnnnne gKEZ o . « Porter, S.M. 2004: Closing the phosphatization window: testing for the influence of
100 —|Frrcerrr] |[Bpartial exposure ’ . ° taphonomic megabias on the pattern of small shelly fossil decline. PALAIOS, v. 19, 178—-183.
_ . S| | Eimestone ] i « Pruss, S.B., Tosca, N.J. & Courcelle, S. 2018: Small shelly fossil preservation and the role of
Q| o] ”,t,tt . g early diagenetic redox in the Early Triassic: PALAOIS. v. 33, 441-450.
_ _ _ _ ©0Qlg ==L @@ microbial rec 5°° 6 l  Sun, Y., Joachimski, M.M., Wignall, P.B., Yan, H., Chen, Y., Jiang, H., Xang, L. & Lai, X. 2012:

* Dissolved nine samples in 200-400mL of 10% glacial 2 & % S ; . . : Lethally hot temperatures during the Early Triassic. Science, v. 338, 366—370.
acetic acid solution buffered with ammonium acetate I‘_é’ ‘g S I | 48,02 |LC-18-22a : :

. Sj i i L S| | 70T (AVAYA :
gm and >177 pym size fractions S 3|5| e —_— T ] B e e

] G o -18a, LC-18-18c . . :
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* Individual fossils (n = 121) were measured along their o Fig. 2: Stratigraphic A: Brachiopod i e OAVErsations on an eatiier version o is wo

long axis to determine the range of sizes for each 30— Column of Virgin
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taxonomic group (Fig. 5)

« Elemental composition of the fossils was analyzed using
EDS (Energy Dispersive Spectroscopy) Team
software (Fig. 6)

5 beds were
sampled and 7
samples yielded
abundant fossils.
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Fig. 6: EDS analysis; 6A: Calcium-Fluorapatite brachiopod, 6B: Silicified crinoid ossicle, |f you define S|ides
6C: Phosphatized ophiuroid element






