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St. Helens set W

• Defined by two major events: Wn and We 
(AD 1479/1482; Yamaguchi & Hoblitt, 1995). 

• Wn was the second largest event of  the Spirit 
Lake Stage after Yn

Figure 1: Harker diagrams of  set W show that all 
events are distinct, but most importantly, only 
major-element geochemistry is required to distin-
guish Wn from We.
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Mount St. Helens over the Holocene

• During the Holocene, MSH experienced a long dormant phase for approximately 
6000 years (ca. 10.4 to 4.0 ka). 

• The last 4000 years have been defined by relatively continuous activity.
 

• This time defines the Spirit Lake Stage, when MSH produced more basaltic to 
dacitic material than it had been known for in the past.

 

• However, there were several larger events that produced significant amounts of  
rhyolitic tephra, some depositing visible beds as far as 500-900 km from source. 

• These events are the focus of  this study, and are highlighted in the summary table 
(right) and composite stratigraphic log (below). 

St. Helens set Y

• Are the oldest deposits of  Spirit Lake, and 
represent the longest period (~700 yrs).

• Yn was the largest eruption of  the Stage, Ye 
the third largest (after Wn).

ABSTRACT SUMMARY

1. Mount St. Helens (MSH) has been the most active Cascade volcano over the Holocene. 

2. Activity included several Plinian eruptions that produced significant amounts of  rhyo-
litic tephra.

3. Recent research has recognized that tephra sourced from western North America are 
being preserved in sequences on the east coast of the continent. 

4. The lack of readily available glass geochemical data from proximal deposits has sty-
mied the identification of  many “ultra” distal tephra characterized thus far. 

5. Here we present the initial results of  an ongoing project that is looking to geochemi-
cally characterize all the major tephra producing events from the Spirit Lake phase 
of  MSH using proximal deposits mapped by Mullineaux (1996). 

6. We present glass major-element geochemistry for set D (AD 1980), layer T (AD 1800) 
set W (ca. AD 1479-1482), and set Y (ca. 4000-3000 14C yr BP). 

7. This data has allowed us to identify several distal tephra deposits to the level of  layers 
within sets. We show that We, rather than Wn, is present on the east coast of  Canada, 
and that layer T has a much greater distribution than would be inferred from its rela-
tively small size.
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The Last 200 Years

• Two major eruptions occurred.
• One during the Goat Rocks 

period, known as layer T (ca. AD 
1800; Yamaguchi & Hoblitt 1995).

• The last major event was the his-
torical eruption of  1980 (featured 
in the background for this poster)

Figure 1: Harker diagrams of  layer T 
and the 1980 eruption. These two 
events are distinct from the other 
units investigated by their average 
SiO

2
 wt%. 

Figure 2: A comparison between 
proximal layer T, a distal layer T 
sample, and a cryptotephra layer re-
ported by Mackay et al. (in prep) 
from Nova Scotia.

68  70 72 74 76
1.5

2.0

2.5

3.0

3.5
68 70 72 74 76

13

14

15

16

17

18

MSH 1980

MSH layer T proximal
MSH layer T ‘distal’

Fe
O

t w
t%

SiO2 wt%

Al
2O

3 w
t%

73 74 75 76 77 78 79
1.0

1.5

2.0

2.5

3.0

3.5

73 74 75
3.0

3.5

4.0

4.5

5.0

5.5

76 77 78 79

1.1

1.3

1.5

1.7

1.9

Fe
O

t w
t%

SiO2 wt%

N
a 2O

 w
t%

K 2O
 w

t%

SiO2 wt%

11

12

13

14

15

16

JRB12-71

MSH Wn
MSH WeAl

2O
3 w

t%

73 74 75 76 77 78 79 73 74 75 76 77 78 79

The “whaleback” formed by
activity in 2004. USGS 

Figure 1

67 69 71 73 75
1.0

1.5

2.0

2.5

3.0

0.2

0.4

0.6

0.8

1.0

1.2

K 2O
 w

t%
M

gO
 w

t%

SiO2 wt%

67 69 71 73 75

3

4

5

6

N
a 2O

 w
t%

67 69 71 73 75

13

14

15

16

17

18

FBB12-31

Layer T proximal
Layer T ‘distal’

SiO2 wt%

Al
2O

3 w
t%

67 69 71 73 75

Figure 2

Figure 3: 
A cryptotephra 
layer reported by 
Mackay et al. (in 
prep) from NFLD 
clearly plots with 
We. This result 
mirrors the one 
suggested by Pyne 
O’Donnell et al. 
(2012).
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Figure 1: 
Photo of  the Muddy 
River quarry. Samples 
of  sets W and Y for 
this study were col-
lected from this site.
(photo from online 
version of  Mul-
lineaux, 1996)

Figure 2: 
Top:  Yn, Ye and Yb 
can be distinguished 
by glass major-
element geochemistry.
Bottom: Distal (visible) 
beds plotted with re-
sults confirm Yn is the 
predominant tephra to 
the north, although 
the result from Idaho 
indicates Yb has a 
broader distribution 
than thought.

Figure 2: 
Set W exposed at 
“ s t r a t i g r a p h y 
viewpoint.” (photo 
by S. Kuehn)
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