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Pittsburgh, PA

Objectives

The objective of this study has been to describe the late—Quaternary
vegetation of the Jackson Hole region and vicinity in order to clarify
the nature and composition of ice-age communities, the rate and
direction of plant migration during the recession of glaciers from the
region, and the long-term stability of communities in the Park to
environmental changes in the postglacial period. This information is
necessary to assess the sensitivity of the Park's commnities to
environmental change and fill a critical gap in our understanding of the
vegetational, climatic, and glacial history of the north-central Rocky
Mountains as a whole.

Methods

A detailed discussion of the methodology for this study is included in
the UW-NPS Research proposal and therefore will not be repeated here.
Continuous pollen records from dated lake-sediment cores are the primary
data base in this project. These records have been obtained from a
transect of lake sites extending from the southern margin of the former
Yellowstone ice field to the ice divide (see Table 1 for site
information). Pollen percentages, pollen accumulation rates (when
possible), and the presence of plant macrofossils are used to trace the
development of forest within the deglaciated area. Radiocarbon age
determinations of the sediment and petrographic identification of known
ash layers within the cores provide a chronologic framework to help
correlate the pollen profiles between sites.

Central to the paleocenvironmental reconstruction is a knowledge of the
modern pollen rain and its relation to the present-day vegetation and
climate. Accordingly, a second goal of the research has been to study
the pollen rain from different vegetation types and at a variety of
elevations in the GTNP region. These results supplement those published
from Yellowstone Park (Baker 1976) and the Snake River Plain (Davis
1981). Many studies of regional pollen rain have suffered from the fact
that different types of sites (e.g. lake sediments, soil, moss polsters)
were sampled and compared, even though their pollen-trapping
characteristics are known to vary greatly. In the current project,
only lake surface sediments were collected, so that the results could be
compared directly with the fossil record.

-55-

Published by Wyoming Scholars Repository, 1987



University of Wyoming National Park Service Research Center Annual Report, Vol. 11 [1987], Art. 10

*ardues moyaq

A11eoyydeadrieals safl (°d°d IL Z°I1 °BO) € dd I2F0e[H °snedaq pyo 003 padpnry

*1£°9-95*9 / OTZ+091°L1
¥20°9-06°S / 0ST+08S ‘vl
¥0S°S-0%°"S / 00T+O%E‘TI
09°T1-0€°€ / 08+01Z°y €L02 *d°N uo3a] puein
¥€°9/ @ d 13¥9BTD  09°T1-0S°T / 09+061°C 129 0s°S M 9E OTT NSy EY ‘puod YOTIPeH
05 ¥1-0%"%1 / o~uﬁoqo.o~
£9°T1-2S° 1T / 0Z1+0LE*TT
26°01-28°01 / OTTHOET‘TT
0%*11 / € d 1979819 [1°01-20°0T / OTT+0LL‘OT WAL 1A
0€*L / euezEy 02°6-00"6 / OLTI+0LT1*OT S0° %1 0°0 Mi6T,0TT N.ZT, 9 usg ¥1 AT¥1
08°5-56°9 / 2€°6-S2°S / 0S+010°L
C6° 7"/ PEEEER 1£°2-19°T / 0L+02L°T 80°L $6°9 M 6T,0TT N, 2T, 9% A1 AT¥1
*d°N U033}
i yZ1e pueiy ‘usg
-— 09°€-0S°€ / OZI+0EE‘ZT S0°Y 0°0 M ZELOTT N S EY aje] ueadQ om]
¥28°%-0L"Y / 091+0¥9°ST
¥69°%-7S"% / OST+OET‘ZIT 383104
¥CT°9-T1°% / 0TT+0L0°TT 86SC TeuoTIEN U033L
69°% / Md I12TOBID  89°€-8S°E / 06+01S°6 Ly°S 88°0 Mi9Z,0TT N, 8BS €Y ‘BT yoBqITRA
¥06°2-08°Z / OTT+0%8°T1 389104
09°2-05°Z / 06+008°6 8292 TeuOTIBN U033L
G0°€ / € %d IPTPBTD  §Z°T-01°Z / 08+0L6°€E 96°€ 0z°L M 9T OTT N, 9y EY ‘ajeT SpTATd
09°%-0§"% / OTI1+00L°01 189104
02°S / € %d I2T9BID  0T°#-01'% / O11+09Z‘01 v€92 TeUOTIEN U03IL
0€°€ / BuezeR §2°7-01°Z / OLT+066°Y 16°9 06°S My LT 0TT N %0 Yy ‘ajeT preisug
2€°€-72°€ / OTT1+0LS°01
N 7-79°C / 011+018°6 8297 *d°N Puo3smoyTax
Ze*y / € Ad I310ETH *1-19°T / 06+8S%°6 Ly €9°1 My LT 0TT N, 60,8Y ‘aje esodyiey
A!v AEV AEV UuofleAIT
AEv\ sayse AEV A-m.ﬂ hhv 310D 238 w:,muou le pue
yadaq/oFued10p yadaq/sa3jep Io#i jo yaBuag yadap iajepm uoyFiIed0 23S

S93TS USTT0d [FSSOJ UO UOF3IEwWIOIU] °*| @[qEl

-56-



Barnosky: Late-Glacial and Postglacial Vegetation and Climate of Jackson Ho

Results

Pollen spectra from surface samples collected at different altitudes in
the GTNP region correlate fairly well with the broad vegetation zones.
The strongest discrimination is between sites in open vegetation and
those in closed forest, but within the forest the pollen signatures from
upper- and lower-elevation communities are distinctive. Certain pollen
types are good indicators of local plant presence, including Pseudotsuga
and Populus. Other types are suggestive of particular vegetation types
(e.g., Polygonum bistortoides-type pollen is indicative of subalpine
vegetation).

Fossil percentage data for Lily Lake and Lily Lake Fen, Divide Lake,
Emerald Lake, Mariposa, Hedrick Pond, and Fallback Lake reveal a
stratigraphy record that is similar, although variable in detail:

Herb phase (>11,200 yr B.P.). This pollen assemblage is characterized by
high percentages of Artemisia, Gramineae, and Cyperaceae pollen.
Nonarboreal pollen accounts for most of the pollen. Artemisia
percentages exceed 40% at many levels, Gramineae accounts for 5-15% of
the pollen, and Cyperaceae for 2-10%. Salix is present in small
percentages, as is Juniperus pollen. The sediments containing the herb
phase are inorganic silts and clays, deposited when the productivity of
the lake was low. Comparison with modern pollen data suggests that this
phase was a period of alpine parkland and meadow communities with few
trees in the vicinity of the lake.

Birch-Juniper phase (ca. 11,200—ca. 11,100 yr B.P.). This pollen phase
is characterized by high percentages of Betula and Juniperus and a
decline in the abundance of Artemisia, Gramineae, Cyperaceae, and other
nonarboreal pollen. Macrofossils in this phase identify Betula
glandulosa as the likely contributor of birch pollen. At Lily Lake Fen,
Divide Lake, and Emerald Lake, Juniperus pollen precedes the increase in
Betula pollen; at Mariposa Lake, Fallback Lake, and Hedrick Pond, these
species appear concurrently.

Spruce phase (<11,100-ca. 10,000 yr B.P.). Picea becomes important at
the end of the birch-juniper phase. Its percentages rise sharply from
15-40% at all sites and associated needles of Picea engelmannii were
found at several sites. Selaginella densa spores 1mply dry open ground,
but the persistence of Betula and Salix pollen suggests unstable wet
substrates as well.

Spruce-Fir Haploxylon pine phase (<10,000-ca. 9000 yr B.P.>).
Percentages of Abies and Pinus (haploxylon-type) increase toward the end
(top) of the spruce phase, reaching values of 5-15%. Whitebark pine is
the likely contributor of haploxylon-type pine, although limber pine may
have been present as well. The pollen assemblages suggest the
establishment of a subalpine forest similar to the Spruce-Fir-Whitebark
pine forest at high elevations in GTNP today.
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Diploxylon pine-Douglas-fir phase (<ca. 9000 yr B.P., >6700 yr B.P.).
Percentages of diploxylon pine pollen increase to 45% at many sites and
are attributed to lodgepole pine. Percentages of Pseudostuga, Populus,
Cyperaceae, and Shepherdia are significant at some sites. The
vegetation was probably closed lodgepole forest at all sites, with
Douglas-fir and Populus present at Lily Lake, Hedrick Pond, and possibly
Divide lake.

Diploxylon pine phase (<6700 yr B.P.). The final phase shows increasing
values of diploxylon pine pollen at most sites and records the
development of the modern pine forest. At Emerald and Divide lakes,
Abies and haploxylon pine percentages increase along with diploxylon
pine and suggest the spread of subalpine fir, lodgepole pine, and
whitebark pine locally.

Conclusions

The results of this study bear directly upon our understanding of the
relation between pollen rain and vegetation, as well as on past
vegetation and climate in the north-central Rocky Mountains. The main
points of the fossil study can be summarized as follows:

1. Radiocarbon dates from Lily Lake Fen, Emerald Lake, Divide
Lake, and Mariposa Lake suggest that retreat of the ice from
the Pinyon Peak Highlands began as early as 60,000 yr B.P. and
was completed before 11,200 B.P.

2. The major conifer species in the Pinyon Peak Highlands
apparently migrated into the region from the south, after
11,200 yr B.P. Engelmann spruce arrived first at ca. 11,100
yr B.P. and was present at all sites within about 500 years.
Whitebark pine and subalpine fir were present as early as
10,400 yr B.P. and spread throughout the region in an equally
short time.

3. The pollen data indicate that the early Holocene climate was
warmer and drier than that of today. Under this climatic
regime, Douglas-fir, lodgepole pine and Populus were able to
grow above their current elevational limits. This
interpretation is supported by paleoclimatic model simulations
that show that the Subtropical High, which typifies present-
day summer circulation, was enhanced between 12,000 and 8000
yr B.P. The response in the north-central Rocky Mountains
was summer temperatures warmer than today's and decreased
effective moisture.

4. A return to cool relatively moist conditions is registered in
the middle Holocene by the increase in Picea, Abies, and
haploxylon pine pollen. Forests in the Pinyon Peak Highlands
became more open in the late Holocene, perhaps as a result of
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changing fire frequency or climate.

Literature Cited

Baker, R. G. 1976. Late Quaternary vegetation history of the
Yellowstone Basin, Wyoming. U.S. Geol. Surv. Prof. Paper 729-E.

Davis, O. K. 198l. Vegetation migration in southern Idaho during the
Late Quaternary and Holocene. PhiD.' DPiss., Univ.. of MN,
Minneapolis.

-59-

Published by Wyoming Scholars Repository, 1987



