



































































































































































































































Taxon Habitat Climate Geographic Range
Zelkova moist woodlands subtropical to warm eastern Mediterranean,
temperate Caucasus Mts. east to

central China and Japan
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section, they are mostly limited to four or five plant-bearing horizons
associated with lignites or organic-rich shales. Furthermore, samples
within meters of each other (e.g.,17, 20, 21, 22 of Readings Creek)
may have vastly different pollen counts for a given taxon. Certain
genera such as Taxodium, Nyssa, Pterocarya, and Salix have some high
peaks which may be due to abundance of those plants near the site of
deposition. Indeed, clusters of grains or even whole anthers of these
genera (Plate XXVII-10) are common in some samples, and thus, these
local taxa are "over-represented" in the sample. (A cluster of grains
was counted as a single grain, but undoubtedly grains from these
clusters were contributing to the abundance of certain taxa in the
samples.) For a general measure of variability in a particular hori-
zon along strike, two samples from Reese Coal Mine were counted
(Appendix V). The lignites at Reese Coal Mine correlate with those
near the base of the section at Readings Creek, 2 km to the east.

These results show that abundances of Pinus, Picea, Taxodium, and
Quercus are fairly variable for this stratigraphic horizon. Thus, the
diagrams may show some general trends, though perhaps such trends are
somewhat tenuous with this degree of variability and with so few
samples analyzed in a given section.

All the moderately abundant taxa shown on the diagrams are present
in both sections indicating, as did the qualitative data, that composi-
tions of the florules in these areas were very similar. Furthermore,
no taxa are restricted entirely to any part of either section, although
some changes in relative abundance are evident. 1In the Hayfork River

section, the monolete and trilete spores, undetermined tricolpate and
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tricolporate grains, Salix, and Juniperus-type tend to decrease up-
section; whereas, Picea and a number of dicotyledonous trees—-Carya,
Castanea or Castanopsis, Nyssa, Pterocarya, and Quercus——-generally
increasé upwards. Taxodium, on the other hand, is most abundant in
the lignitic horizons, and plankton are most numerous in shales with
shell horizons, which probably represent a freshwater lake. Thus,
some of these shifts apparently reflect changes in local habitats or
depositional environments.

At Readings Creek Picea, along with Larix amd Betulaceae, again
increases up-section. Taxodium is again most abundant in the lignitic
horizon, and plankton and Typha or Sparganium peak in the tuffaceous
horizon and are notably absent in the uppermost shale bed at Panwauket
Gulch. Likewise, Nyssa, Pterocarya, Quercus, Salix, Tiliaceae, and
Ulmus or Zelkova have little or no representation in this upper shale
bed.

If these trends are real, the relative increase upwards of
Picea and Larix in both sections may represent a climatic cooling

trend. Another possible explanation is that cool temperate taxa were

more prominant in the vegetation during uplift in the region and develop-

ment of the alluvial plain represented by the conglomerates of Readings
Creek. However, the variability of aquatic vegetation and conifers
within a single stratigraphic horizon suggests that these interpreta-

tions are somewhat speculative.



CHAPTER VI: COMPARISON AND AGE

Comparison with Other Pollen Floras

The Weaverville pollen flora has a rather anomalous composition in
comparison with other Tertiary pollen floras in western North America
(Figure 9). 1In addition to a large number of long-ranging taxa such as
Alnus, Betula, Carya, Juglans, Nyssa, and Taxodium, the flora contains
tropical-subtropical families characteristic of the Eocene (e.g.,
Bombacaceae, Sterculiaceae, Leguminosae), as well as several types
typical of the Miocene (e.g., Compositae). [Until the debate on the
proposed recalibration (Armentrout, 1981) of the Eocene-Oligocene
boundary to 32 m.y. is settled, I choose to use the time scale of
Hardenbol and Berggren (1978), which places the Eocene-0Oligocene bound-
ary at 37 m.y. and the Oligocene-Miocene boundary at 24 m.y.]

Eocene. The auriferous gravels of the Ione Formation in the
Sierra Nevada contain the well-known Chalk Bluffs flora, which is early
Eocene in age (MacGinitie, 1941; Bateman and Wahrhaftig, 1966;
MacGinitie, personal communication, 1982). The leaf flora is distinctly
different from that of the Weaverville in containing a number of
Eocene types such as Sabalites, Magnolia, Cinnamomum, Neolitsea, and
Alangium (MacGinitie, 1941). Comparison of pollen taxa, however, shows
some similarities. A list of Chalk Bluffs pollen and spores by Leopold

(in Penny, 1969) includes a number of types also found in the
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Figure 9.

Locations of some Tertiary floras of western North
America.
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Oligocene or early Miocene age for the Weaverville Formation.
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Plate XI. Acritarchs, dinoflagellates, and algae.

All magnifications 1000x, except as noted.

. Micrhystridium sp. type 1
Micrhystridium sp. type 2
Micrhystridium sp. type 3
?7Cleistosphaeridium sp. type 1
?7Cleistosphaeridium sp. type 2

?7Cleistosphaeridium sp. type 1
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Algal cyst-5 500x
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Plate XIII. Monolete and trilete spores.

All magnifications 1000x.

Laevigatosporites sp. type 1
Trilete-12

Trilete-16

Trilete-11

Trilete-7 (low focus)
Trilete-7 (high focus)
Deltoidospora sp.

Phaeoceros sp.

Trilete-8 (Bryophyta)

?Lycopodium sp.
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Plate XIV.

Trilete spores.

All magnifications 1000x.

Trilete~-10 (low focus)
Trilete-10 (high focus)
Trilete-3

Trilete-18
Corrugatisporites sp.
Trilete-19 (high focus)
Trilete-19 (low focus)

Trilete-9

Cicatricosisporites sp.
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Plate XVI. Vesiculate and inaperturate pollen.

All magnifications 500x.

1. Cedrus sp.

2. Pinus sp.

3. Picea sp. type 1

4, Picea sp. type 2

5. Podocarpus sp. type 1
6. Podocarpus sp. type 2
7. Abies sp.

8. Larix sp.
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Plate XVIII. Triporate, polyporate, and ?inaperturate pollen.

All magnifications 1000x.

Celtis sp.

Ulmus sp.

Ulmus sp.

Casuarina sp.

Pterocarya sp.

Juglans sp.

Carya veripites Wilson and Webster
Carya spackmania Traverse

Carya sp.

Croton sp.
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Plate XX. Triporate and tricolpate pollen.

All magnifications 1000x.

Jussiaea sp.

Jussiaea sp.

Triporate-l (Onagraceae)
cf. Franklinia

cf. Echinocereus
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cf. Cereus
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Plate XXII. Unidentified tricolpate pollen.

Tricolpate-7
Tricolpate-9
Tricolpate-10
Tricolpate-11
Tricolpate-14
Tricolpate-14
Tricolpate-15
Tricolpate-18
Tricolpate-28
Tricolpate-12
?Styrax sp.

All magnifications 1000x.

(low focus)

(high focus)
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Plate XXV. Tricolporate and stephanocolporate pollen.

All magnifications 1000x.

cf. pPieris

cf. Vaccinium
Stephanocolporate-2

cf. Rhododendron

cf. Pyrola

?Cercis sp.

Bauhinia cf. B. congesta

Caesalpinia sp.
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Plate XXVII. Tricolporate, stephanocolporate pollen, and
anther.

All magnifications 1000x, except as noted.

Tricolporate-44
Tricolporate-19
Tricolporate-9
Tricolporate-4
Stephanocolporate-1
Stephanocolporate-1
Tricolporate-13

. Tricolporate-17

L 00 N oy N

Tricolporate-42
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Nyssa (anther) 200x
















Taxon

Tricolporate-19
Tricolporate-23
Tricolporate-27
Tricolporate-28
Tricolporate-29
Tricolporate-30
Tricolporate-42
Tricolporate-44
Triporate-10

Triporate-12

TOTAL

Readings Reese Panwauket

" Hayfork = Creek Mine Gulch

X X

X X

X X

X X

X X X X

X X

X X X

X X

X X

X

125 106 64 67
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