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Introduction

This open file is of Neogene and Quaternary quantitative palynological data from Yukon Territory,
adjacent Northwest Territories and Alaska. These data have been compiled to permit interpretation of long-
term climate change and biostratigraphy in the study area. These interpretations made in the following
publications:

White, J.M., Ager, T.A., Adam, D.P., Leopold, E.B., Liu, G., Jette, H. and Schweger, C.E. 1997. An
18 million year record of vegetation and climatic change in northwestern Canada and Alaska:
tectonic and global climatic correlates. Palaeogeography, Palaeoclimatology, Palaeoecology, v.
130, pp. 293-306.

and
White, J.M., Ager, T.A., Adam, D.P., Leopold, E.B., Liu, G., Jette, H. and Schweger, C.E. in press. A
Neogene and Quaternary quantitative palynostratigraphy and paleoclimatology from sections in
western Northwest and Yukon Territories and Alaska. G.S.C. Bulletin.

The attached files comprise the original numeric palynological data, and notes made by JMW during the
process of assembling and standardizing a common database.

Taxonomy

As the data from different workers were assembled by IMW, taxa were combined at higher taxonomic
levels in order to standardize identifications at common units. Although the original identifications were
appropriate for the data from individual sections or zones, inclusion of taxa which have been very rarely
identified, or were restricted to certain sections, or which might not have been identified by all workers, would
have created an unworkably large chart. Moreover, sparse records of unique taxa do not give a great deal of
information about the nature of the chronologic distribution of the underlying populations. Such taxa were
removed from separate consideration. Notes made for each section or zone during taxonomic reallocations are
found in Appendix 1.

Calculations

In order to characterize the gross changes in vegetation during the Miocene to Pleistocene, angiosperm
and gymnosperm pollen, filicale spores and Sphagnum were included in the same pollen sum for the calculation
of percentages for individual sections/zones. Percentage calculations are based on the full pollen and spore
assemblage for each spectrum in the sections/zones, although only taxa selected for biostratigraphic or
paleoclimatic significance, or for abundance, are presented in the composite database. However, the algal
cysts, Pediastrum and Botryococcus (e.g., Canyon Village section 90-7), and fungi ( e.g., Upper Ramparts
Canyon organic beds 1 to 4) were exclude from the analysis.
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The means and standard deviations representing each section/zone were calculated by pooling the
percentages for the individual samples. All standard deviations of percentages from zones/sections were
calculated using the population standard deviation (STD function of Quattro Pro for Windows, v. 5.0); i.e. the
total number of samples in each section is treated as a population. This model was chosen in order to
characterize the variability of the individual pollen spectra from each section. We did not use a sample
standard deviation calculation because of the inappropriate implication that the spectra from each section truly
characterizes the total variability of the pollen assemblages for each time period under consideration.

In quantitative palynology, new taxa are often encountered after the predetermined number of
palynomorphs to be tallied has been reached. These are relatively rare taxa and are referred to as having been
encountered “beyond the sum”, or “outside of the sum”, and are excluded from percentage calculations and
represented only by a symbol indicating “presence” (often a "+" symbol) on pollen diagrams. For this study,
useful pollen and spores, which were depicted only by “presence” on other diagrams, were given an estimated
value of 0.1 % and that number was inserted into the database after the percentage calculations were made.
Technically, the palynomorphs in the database add up to more than 100%, but the effect on the percentage sum
is minimal, and this technique allows a quantitative database to be maintained while including useful rare types.
In the case of rare taxa in the Usibelli Group, percentages represented as a "+" symbol, are indicated to mean
<=0.5% (Leopold and Liu, 1994, Figure 8), and may be either taxa which occured inside of the calculation
sum at a relative abundance of 0.01% to 0.5%, or taxa which occured outside the tally sum. In this case, a
value of 0.2%, has been assigned to the "+" symbols. Rare types from the Usibelli Group from Appendix 1
(Leopold and Liu, 1994) have been entered as 0.1% values on the composite table, without standard
deviations.

Data Files

The data for each section or pollen zone are found in separate pages of the enclosed spreadsheet file
NEO-OPFI.WB1, in QuattroPro for Windows, version 5.0. The final spreadsheet page includes means and
standard deviations of the percentage transformations of each of selected taxa from previous pages. From these
data, ratios representing paleoclimatic parameters and biostratigraphic patterns were assembled, following the
methods discussed in White et al. (1997, in press).

The layout of the files differs on each spreadsheet page as the files have different origins, have some
differences in taxonomic organization, have different sizes, and can be worked on conveniently in different
layouts. All files used for the above papers have original palynological count data, excepting the Usibell1
Group.

Original count palynological data from the Usibelli Group were not available to IMW in 1994 and 1995
when the data were being assembled and analyzed. As a consequence, percentage data were scaled off Figure 8
of Leopold and Liu (1994). The digital data files use to generate Leopold and Liu’s Fig. 8 (1994) became
available on October 3, 1996, and are included in this open file report. The COALCOMB.WKI1 FILE is the
count data used to generate Fig. 8. ASHFALL.WKI1 and NENANA.WK1 are data used in the calculation of
Fig. 10 and 11, respectively, of Leopold and Liu (1994). These are Lotus 1-2-3 version 2.x files.

The spreadsheet pages which follow as Appendix 3 are printed in the order that the pages are found in
the NEO-OPFI.WB1 spreadsheet file, i.e.; Taglu, CRH-94, Lost Chicken, McCallum Creek, Lava Camp,
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Canyon Village, Usibelli Group, Upper Ramparts Canyon, Composite (the integetrated, selected data). Leopold
and Liu’s Usibelli Group files, COALCOMB.WK1, ASHFAL.WK1 and NENANA. WK1, follow.
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Appendix 1
Taxonomic Notes

The following are notes made by JMW as the palynological data from various authors were compiled into a
common database. Generally, the notes deal with amalgamation of taxa at higher taxonomic levels.

Taglu Borehole

Column named "Treated sa" deleted from dataset - values from 0.0 - 3.0.

Pinus, Pinus stro and Pinus ban summed to Total Pinus. Note the higher P. strobus value at base of core.
Alnus ty and Alnus ty summed to Total 4lnus.

Shepherdia and Shepherdia summed, but second Shepherdia column had only one value in sample 199.7 m,
along with a count of 5 in the other column; assuming the one count is a "cf."?

Cruciferae put into Brassicaceae.
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Rubus cham. added to Rosaceae.

Thalictrum added to Ranunculaceae.

Oxyria digyna added to Polygonaceae.

Osmunda, Osmunda ci and Osmunda ty summed to Osmunda sp.

CRH-9%4

Ericaceae, Ledum and Vaccinium included in Ericales.

Umbselliferae and Cicuta included in Apiaceae.

Rosaceae, Potentilla and Rubus chamaemorus, included in Rosaceae.

Three Polygonum types included in Polygonaceae, but the names are truncated; one is Polygonum bistorta-
type (C. E. Schweger, unpublished data).

Thalictrum and Caltha included in Ranunculaceae.

Other taxa included in the pollen sum but not on the composite diagram are Claytonia, Saxifragaceae, and two
Lycopodium species, whose names truncated (one is apparently L. selago-type), plus Unknowns and
Indeterminables.

Caltha, Dryas and Oxyria have no values when samples within Little Timber Tephra are removed from the

data set.

Lost Chicken

Ranunculus and Aconitum included within Ranunculaceae.

Hi-spine composites put into Tubuliflorae.

Triletes (psilate, scabrate, bumpy and striate) included in Sphagnum. David Adam (Mar. 21/95) indicated that
these are likely Sphagnum. The striates were rare, so if they are not Sphagnum, they will not affect the sums

much.

McCallum Creek
cf. Cedrus taken as a Cedrus.
Lonicera-type is only constituent of Caprifoliaceae.

Lava Camp
Alnus and Alnaster included in Alnus.
Lonicera-type is only constituent of Caprifoliaceae.

Canyon Village Section 90-7

Pediastrum and Botryococcus excluded from calculations.
All Alnus pore numbers included in 4/nus sp.

Potentilla and Sanguisorba included in Rosaceae
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Usibelli Group
Pinus types 11 and 12 included in Total Pinus.
Abies cf. grandis included in Abies.
Cedrus-type merged to Cedrus.
Tsuga cf. heterophylla, T. cf. canadensis, and T. cf. mertensiana recorded as Tsuga heterophylla -type, T.
canadensis -type and T. mertensiana.
Sciadopitys-type put into Sciadopitys.
Populus-type included as Populus.
Myrica-type included as Myrica/Comptonia.
Alnus, Alnus 3 porate and Alnus cf. firma included in Total Alnus.
Betula and Betula cf. nana included in Total Betula. However, note pattern of B. nana appears to increase with
cooling temperatures.
Rhododendron and Thick-walled tetrads included in Ericales.
Juglans cf. regia and Juglans-type included in Juglans.
Ulmus 3 porate, Ulmus and Ulmus/Zelkova included in Ulmus-type
Cyclocarya merged with Pterocarya and called Pterocarya. Most workers have not been familiar with this
taxonomic split of these quite similar species, so they were combined for this study. Cyclocarya is 4 porate,
and normally occurs at 0.2% except for a 4% value at the base of S-2. This lumping has little effect on the
abundance of Pterocarya.
Zone S-2 was split into upper 6 and lower 6 samples to improve delineation of trends ca. 15.0 - 14.6 Ma. As a
result, the rare taxa have to be added to both the older and younger groups because it is not possible to
determine from Table 1 of Leopold and Liu (1994) which samples they are from. This affects the taxa:
Cedrus-type, Tsuga mertensiana, Sciadopitys, Engelhardtia/Alfaroa, Liriodendron, Magnolia-type, Myrica-
type, Rosaceae, Artemisia, Chenopodiineae, Compositae, Onagraceae, Ranunculaceae.
Rare types from Appendix 1 of Leopold and Liu (1994) entered as 0.1 values without standard deviations.
Thalictrum added to Ranunculaceae distribution.
Castanea-type added to S-3A.
Compositae put in Tubuliflorae category, and rare Compositae-type from Appendix 1 transfered to
Asteraceae, Tubuliflorae, in S-2 and S-3b.
Rare Myriophyllum transfered to counts in S-1.
Rare Sparganium transfered to Sparganium counts in S-3A.
Rare count transfered to Typha in zone G.
Rare count of Gramineae transfered to Poaceae in zone G and S-3A.
Rare occurrences of Rhus-type added to upper and lower S-2 zones . Leopold and Liu ‘s Appendix 1
(1994) indicate the presence of this taxon in the S-2 zone, but for this study we have split the pollen
spectra into upper and lower units, and have added Rhus-type to each unit.
Liriodendron and Magnolia-type not included on composite diagram because these taxa are hard to certainly
identify, and appear only as certainly identified in S-2 (Appendix 1 of Leopold and Liu ,1994). Neither are
identified in Wolfe ef al. (1966), or Wolfe and Tanai (1980). However, their deletion may result in omission
of significant biostratigraphic and climatic evidence.
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Upper Rampart Canyon

Fungi omitted from Pollen and Spore Sum because data are not compatible with data from other sections.
Rare types encountered outside the sum have been replaced by a value of 0.1 in Rampart.wbl

All Alnus pore numbers put into Total Alnus.

Picea (large) and Picea spp. included in Total Picea.

Acer sect. macrantha/spicata and Acer sect. rubra included in Acer.

Carpinus? included in with Ostrya/Carpinus.

cf. Nyssa included with Nyssa sp.

Appendix 2
Samples in Usibelli Group Pollen Count Data

Three files of pollen and spore counts from the Usibelli Group are included on the diskette. The
coalcomb.wk1 file is relevant to the interpretation of the Usibelli Gp. data presented above, being the raw count
data used to compile the percentages presented in Fig. 8 of Leopold and Liu (1994). Ashfall.wkl and
Nenana.wk1 are data used in the calculation of Fig. 10 and 11, respectively, of Leopold and Liu (1994).

COALCOMB. WK1

x indicates that the sample is on Leopold and Liu (1994, Fig. 8)
D3469f X

D3469¢
D3469d
D3469c¢
D3469b
D3469a

Mo oM M

D3468u ~mistyped on Leopold and Liu (1994, Fig. 8) as 3469f (G. Liu, pers. comm., Oct 3, 1996)

D3468t x, assuming that it should be D3468 on Fig. 8, not D3469

D3468s X, "

D3468r x, "

D3468q X

D3468p X

D34680 X

D3468n X

D3468m X
X
X
X
X

b

-

-

4

-

D34681
D3468k
D3468;
D3468i

-

-

-

1
1
'
'
1
1
'
1
1
1

'
'
'
4
1
1
'
1
1

>
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D3467hh
D3467f
D3467¢
D3467d
D3467b
D3467a

Lol I e A

D3466s
D3466r
D3466p
D34660
D3466n
D3466m
D34661
D3466k
D3466]
D34661
D3466h
D3466f
D3466e
D3466d
D3466b
D3466a

T o T T T B I B SR B B

D3465j
D34651
D3465h
D3465e
D3465d
D3465a - is in Leopold and Liu (1994, Fig. 8) but is not in Coalcomb.wkl1 file

Mo oM KK

ASHFALL.WK1

- all samples below in Leopold and Liu (1994, Fig. 10)
D3497z
D3497y
D3497w
D3497v
D3497u
D3497s
D3497r
D3497p

I s o B
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D3497n
D3497m
D34971
D3497h
D3497d
D3497cc
D3497¢
D3497b
D3497a

Lo A I < B I

NENANA WK1 - samples below in Leopold and Liu (1994, Fig. 11)
D3557k X

D3557j

D3557h
D3557f
D3557¢
D3557a

oM R MK

Appendix 3
Attached spreadsheet pages from NEO-OPFI. WBI,
COALCOMB.WK1, ASHFAL.WK1 and NENANA WK1
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neo-opfiwb1

Unknow Cyperace Lycopodiu Lycopodiu

Ambrosi  Artemisia Chenopod Rosacea Polygona Caryophyl Ranuncul Thalictru  Crucifera Saxifraga Onagrace Menyanth Plantago Rubiacea

Ericacea Gramine Tubuliflor

13
16
12

31

17

26

29

13
43

13

101

25

59
16

38
57
30
110

12

37

80
25

13
19
69

1"

76

18

18
42

18
38
1

35

17

12
42

10
17
20

17
38

14

24

11

11

13

14

12

Dec. 15, 1997




neo-opfi.wb1

ich Pediastru Marine di Juniperu Oxyria dig Sparganiu Osmunda Rubus ch Osmunda ty

Nuphar Call

Osmun Polypodia Sphagnu Sparganiu Potamoge

Selaginell Pteridoph

31

18
13

41

32
21

28
42

41

25

12
81
207

12

41

96

38
47

35

12

70

48

27

25

13

14

108

22
50

10

12
43

15
29
26

16

73

17

Dec. 15, 1997
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neo-opfiwb1

Oxyria Claytonia Legumino Saxifraga

Plantago Rubus ch Polemoni

Cicuta Polygonu Polygonu Polygonu

Valeriana Umbellifer

Caltha Crucifera Epilobium Tubuliflor Liguliflor

Caryophy! Ranuncul Thalictru

11

12

10

43

11

66

13

fe)

Dec. 15, 1997




neo-opfi.wb1

Unknow indetermin

Nuphar Sagittaria Lycopodiu Lycopodiu  Sphagnu

Ambrosi Sparganiu Myriophyll

36

57
78

28
33
26

14

76
72

18
17
66
28
21
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51

34

42
a7
83

13
65
79
86

41

11

16
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Salix cf. Jussiaeae Nymphae Sphagnu Cornus sp Labiatae ¢ Monolete Tricolpop

Tilia sp. Ulmus/Zel Total Ainu Corylus-ty Ericaceae

flex sp. Juglans s Liquidamb Nyssa cf. Carpinus? Pterocary Quercus

Fagus sp.
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