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Qualitative analysis of various properties of
tephra (volcanic ash) from South-Central

British Columbia show potential correlations
with Mount St. Helens tephra.

- Purpose: refine the Late Pleistocene tephrostratigraphy of
south-central British Columbia (originally described in
Westgate & Fulton, 19/75) and test correlations with Mount
St. Helens Set C using various stratigraphic, chronologic,
and geochemical data (Figure 1).

- Qutcome: a qualitative analysis of this data suggests
several tephra may correlate with Set C, a series of
geochemically related tephras erupted between 35,000
and 50,000 yrs. BP (Whitlock et al. 2000).

- Importance: this work helps support a more robust
chronological framework for future studies of Late
Pleistocene sediments in the region.
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Figure 1: Location of tephra sample sites in South-Central BC from Westgate & Fulton (1975), and location of
Mount St. Helens relative to study site. Base map data from Natural Resources Canada (2025).

Methods

1.Created a data synthesis consolidating geochemical,
chronological, and stratigraphic information of relevant
tephra.

2.Used this data to produce and evaluate compositional
and chronostratigraphic plots (Figures 2, 3, and 4) to
assess potential correlations between BC tephras and
Mount St. Helens Set C.
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Figure 2: Select plots comparing normalized glass geochemical data from selected tephra in South-Central British Columbia (both cummingtonite- and orthopyroxene-rich) to Mount St. Helens Set C. Geochemical data obtained from the following
references: 1. Westgate & Fulton (1975), 2. Lesemann et al. (2013), 3. Kuehn & Negrini (2010,) 4. Davis (1985), 5. Ramsey & Kuehn (2015), 6. Pritt & Kuehn (2012), and 7.Whitlock et al. (2000).

0cm— 14C Yrs.BP
SetC P H B E K G A D F J
8.
50 cm— ....SML-7 GSC-913™
Cy® 46,300 + 4800 19100 + 240 GSC-1188 " gugyun
o 20,000 19900 + 230
O--- _W-2976 °
36,000 + 2500 6SC-479"
B T -9 '
> 22200
1700 cm —
GSC-1953 ™
25300 + 320
25,000 —
<
*.GSC-1945 "
25400 + 270 @-- OKPS3 *
150 27 + 4 ka
Cn—
1 GSC-1938 ™
' NI TX-2542 ® 30,000 .+ 31100 + 480
33,650 + 1720 S 1
*+.GSC-2031" GSC-493 -
* 32710 + 800
200 cm — 31200 + 900 o +
GSC-542"*
+
35,000 — 33700 + 300 GSC-413 ™
> 35500
250 cm * GSC-258 "
> 37200
WW-5561" 40 000 —
"* 44,960 + 930 , GSC-716 " References
300 cm— Ct RS 41800 + 600 Clynne, M. A, Calvert, A. T., Wolfe, E. W., Evarts, R. C., Fleck, R. J., & Lanphere, M.
~~~WA5_2 8. . . A. (2009). The Pleistocene eruptive history of Mount St. Helens,
- . Washington, from 300,000 to 12,800 bef t (Report Nos.
‘ 75,000 + 6000 T 213 9% 05 :26 O O %}fg#%%:gro;ggional Paper,O Pp. 593—y6egr7$).Uescgesl%rﬁgﬁgat(ioﬁgor >
\é\;-g g g’l 91'300 D olaanology aud Gootharmal Rosameh 253y 353 Ay oumalef
I T Berger, G.W., & Busacca, A. J. (1995). Thermoluminescence dating of late
45,000 — Pleistocene | 7d tephra f tern Washington and south
. . Oregon and implications for the eruptive history of Mount St Helens
350 cm— ‘WW-3481 " Sym bology Tephra Layers Journal of Geophysical Research: Solid Earth, 100(B11), 22367122374,
+ Clynne, M. A, Calvert, A. T, Wolfe, E. W,, Evarts, R. C., Fleck, R. J,, & Lanphere, M.
42'950 - 560 L. . ynrAe.(ZOOS).ET'I\wlgrPleistoce?\e%ruptive \r/\?srtgry of Moﬁcr:\t St. Helen:],n Phere
‘ Non-finite 14C age - Age range . Cherryville Okanogan Centre Weshington, ffom 300,000 10 12,500 years before present (Report Nos.
Warehouée. o '
. . . Davis, J. O. (1977). Tephrochronology of the Lake Lah Area,
& Finite 4C age Minimum age B Rialto Creek Kamloops Lake X evada and Calfornia [Dootoral Dissertation, Universty of daho].
50 OOO University of Idaho Libraries Archival Guides.
] ' | I 14 _ . o Davis, J. O (1985). Correlation of Late Quaternary Tephra Layers in a Long
400 cm @ mggnfslpslﬁgnt %gggurements - 1_6\19498 Sg;)eve & below . SweetSbrldge . Mission Flats glgl;l/'lsa:lg.Sequence near Summer Lake, Oregon. Quaternary Research, 23(1),
_ - OKC1 2. I Kuehn, S. C., & Negrini, R. M. (2010). A 250 k.y. Record of Cascade arc
lastic volcanism from late Pleist lacustrine sediment
@ Thermoluminescence age [N A9~ 2P0 2 0200 [T Riggins Road [l Coutlee 52:7ka  iwmBerger (1985) IS TSt St e
B B 670+ 70 ka L J.B d,T.A, Lian, O.B, & Sanborn, P. (2013). A refined
M .. A N * esegnadncanrstanc;ir?; g? the paleéaer:\vir%nmen‘?arl] hiosrtnory ﬁecord)ed ar\(tatllf:ee
_ _ K ion, an MIS 4 , south- | British
OSL K-Feldspar age - e Do o1 [l DuncanLake - SetC Age Range Colimiie Canada: Ul of Guatomary Soonon. 968 756747
| Mulli ,D.R. (1996). Pre-1980 tephra-fall deposit ted from Mount St.
450 cm 55'000 : IrIlleealuej.r)w(s, Washington (rlgeport Nc?.RIggS;aPro?éos?s?cl)rfaelrggpzr).rLcJ)gnGSoun
Figure 3: Composite columnar profile of Set C Figure 4: Diagram of age constraint and tephra age ranges within each stratum from the localities shown in Figure 1. Age constraints provided by the following: Natu;Tk;;a;frzzxizzzséo%) Topographic Data of Canada - Canvec
with associated “C and thermoluminescence 1. Westgate and Fulton (1975), 2. Lesemann et al. (2013), and Berger (1985). Age estimates for Mount St. Helens Set C from Whitlock et al. (2000). Series. [Geospatial Data], Government of Canada.

' Westgate, J. A, & Fulton, R. J. (1975). Tephrostratigraphy of Olympia Interglacial
ageS.. COlOur Of age _pOIntS represent > ggdeiments in éjogtr;\—cen’fral Briztisﬁ%orﬁsrr:gi;?gapngd%. Cayrl;glgllignnJngrr?aclla
associated tephra layer. Figure adapted from of Earth Sciences, 12(3), 489-502.

: mw Whitlock, C., Sarna-Wojcicki, A. M., Bartlein, P. J., & Nickmann, R. J. (2000).
8- MU”lneUX (1997) and addltlonal ageS from IIgr?viroan;mr':ZI higtjcc):;;z;nd tephr?)rst(razla?igraphyatICCz;Tr]srllgke,so(uthwe)stern
9. Berger and Busacca (’] 995), ’]O Davis et al. Columbia Basin, Washington, USA. Palaeogeography, Palaeoclimatology,

Palaeoecology, 155(1), 7-29.

(1977) and 11. Clynne et al. (2009).




