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Crown Jewel Project 
Reaches Milestone 

Raymond Lasmanis, State Geologist 
Washington Department of Natural Resources 
Division of Geology and Earth Resources 
PO Box 47007, Olympia, WA 98504-7007 

A rter a lengthy evaluation process under the National Envi 
ronment Policy Act (NEPA) and the State Envi ronment Policy 
Act (SEPA), on June 30, 1995, the Draft Environmental Tm
pact Statement. Crown Jewel Mine, Okanogan County, Wash
ington , was issued by the lead agencies, U.S. Department of 
Agricul ture Forest ServiL:e allll the Washington State Deparr
ment of Ecology. 

The proponent, Batt le Mountain Gold Company, gave the 
first hriefing to state agenc ies in Olympia on January 21, 1992. 
A NotiL:e of Intent to Operate was filed on February 6, 1992. 
Because the gold deposi t is located on private land and land 
administered by the Forest Service and Bureau of Land M an
agement (BLM ), both state and federal jurisdictions were as
serted. To faci l i tate the NEPA/SEP A process, a M emorandum 
of Understanding (MOU) became effective Ju l y 22, 1992, 
among the Forest Service. BLM, and Washi ngton Departments 
of Ecology and Natural Resou rces. Because of wet land~ is
sues, the U .S. Army Corps of Engineers was added to the 
MOU on April 15, 1993 . 

Following scoping, numerous multi-agency interdisc ipl i
nary meeti ngs have been held si nce early 1992 to identify the 
issues and then track the detailed studies and evaluations. The 
Division of Geology and Earth Resources· contribution to the 
proL:ess was main ly in surface mine reclamation and the geo
chemica l characteristics of mine tai l ings, ore, and waste rock. 

Puhlic comments were taken at briefings on August 15 in 
El lensburg and A ugust 17 in Oroville. Written comments to 
the Forest Service were due by August 29 . 

Progress reports on the Crown Jewel project w il l appear in 
future issues of Washington Geology . • 

OUR AREA CODE HAS CHANGED! 

The Division's Olympia Office has a new area code: 360. 
Up till now, the phone company has allowed the use of the 
old area code, but the grace period is over. You must use 
360 to reach our main office. 

DO YOU WANT TO GET 
OFF OUR MAILING LIST? 

The Division pays for printing and postage for Washington 
Geology from an always-tight budget. Help us use our re
sources well by letting us know if you no longer wish to 
receive this 'journal'. We will take your name off the list 
immediately. 



Early Tertiary Flowers, Fruits, and Seeds 
of Washington State and Adjacent Areas 
Wesley C. Wehr 
Thomas Burke Memorial Washington State Museum 
University of Wash ington. Seattle, WA 98195-301 O 

INTRODUCTION 

Foss il leaves, particularly those that are very well preserved, 
are valuable tools and clues in the study of modern and fossil 
rlant relationships and evolutionary trends. Because fossil 
leaves tend to be the most common type of plan t fossil found 
at most s ites in western North America, scientists may have 
depended too heavily on the foss il leaf record to establish 
these relationships and trends. This has led to some miscon
ceptions about flowering-plant (angiosperm) evolution. horn 
their studies or leaves, many earlier paleobotan ists were led to 
present a far more static picture of angiosperm evo lution s ince 
the Cretaceous than has actually been the case. We now under
stand that , in some cases, leaves and wood evolved more 
s lowly than plant reproductive structures . 

The early Tertiary flowers, fruits , and seeds found in what 
is now the Okanogan Highlands record a rapid appearance and 
diversification of many plant lin eages in upland habitats of 
that time. A Jess we ll known but important Tertiary record for 
Washinuton State is the occurrence or foss il fruits and seeds 

~ . 
in the lowland floras and, surpris ingly. in marine deposits on 
the Olympic Peninsula. Paleobotanists associate these fossil 
noras of the highlands with warm temperate to subtropical Eo
cene environments. In contrast, the lowland terrestrial and ma
rine !ot:alities in western Washington commonly contain fossil 
plants that suggest, from the distribution and physiognomy of 
thei r modern descendants, tropical cond itions. 

Paleobotan ists have ass igned some F:ocene leaves to mod
ern genera. However. many fossil flowers , fruits, and seeds 
found m close association with these leaves or attached to 
leafy stems are clearly unlike any known modern genera. This 
is what M. E. J. Chandler and E. M. Reid concluded when they 
studied th e fruits and seeds from the Eocene London Clay 
(Collinson, 1983). More recently, Manchester (1994), in his 
monograph on the middle Eocene Clarno Pormation fru its and 
seeds, has carefully documented how many of these fossils 
represent extinct genera that now can be assigned only to mod
ern families at best . 

Fossilized reproductive structures-flowers, fruits , seeds, 
pollen, cones-record , even more vividly than leaves, the ap
parent ly sw ift and dramatic evolution and diversification that 
many lineages have undergone s ince their appearance in the 
Cre taceous (Wolfe, 1987). Washington 's fossil plants are 
helping us describe a crucial time in angiosperm development. 

This article reviews find s in the Pacific Northwest and dis
cusses the significance of many of the plant fam ii ies found in 
early Tertiary localities in Washington State, Rritish Colum
bia, and Oregon. Many of the fossil flowers, fruits, and seeds 
discussed and illustrated in this article represent new fossil re
cords and occurrences of the genera and species. Thirteen of 
the 32 taxa illustrated in the plates are previously unreported 

fossi I records. Fifty of the taxa and occurrences cited arc new 
additions to the literature about fossi I reproductive structures. 

GEOLOGIC SETTING 

Compared to the enormous diversity of northwest Tertiary flo
ras, especially that of the early middle Eocene Republic , 
Washington, flora (more than 300 species of fossil plants), 
earlier Paleocene floras , such as those in the Fort Union For
mation in Wyoming, Montana, and North Dakota, tend to have 
low diversity . Paleocene upland floras are not known (Wing, 
1987). Wolfe ( 1987) has proposed that the first major diversi
fication of many present-day temperate climate lineages oc
curred during the Eocene in uplands like those of the volcanic 
highlands of the Okanogan. The environmental stresses result
ing from geologic processes laking place in the Okanogan 
Highlands during the Eocene were presumably major factors 
in the appearance of many of the plant families discussed in 
this article . 

During the Eocene, from about 57 million to abou t 37 mil
l ion years ago, northern interior Washington State and interior 
British Columbia were the st:ene of intensive volcanic activity. 
The extent and thickness of volcanic deposits indicate that the 
region known today as the Okanogan Highlands may have 
been a mountainous area during much of that epoch (Wing, 
1987). The widespread volcanism and associated tectonic up
li ft had a s ign ificant effect on tht: topography in that region. 
Uplift di'vided lowland areas such as the northern Puget Sound 
and coastal British Columbia from the interior; this whole re
gion had formerly been a continuous, fairly gentle slope from 
the eastern Rocky Mountain region to the Pacific coast. Geo
logic forces fo rmed a series of down-faulted graben basins 
from Republic, Washington, to Smithers, British Columbia. 
Largely volcanic sediments accumulated in basin lakes and in
corporated plants and insects (Wolfe and Wehr, 1987). 

As the landscape continued to develop through the early 
Tertiary, changes in the plant life were recorded in various 
sedimentary sequences. Figure I is a generalized framework 
of the age ranges of the formations in which the flowers, fruits, 
and seeds discussed in this article have been found. Figure 2 
shows the locations of the principal Early Tertiary fossil flo
ras. 

Geological processes are responsible for an area's altitude 
and topography, which, in turn , affect characteristics of re
gional vegetation. Leaf shape, size, and margination, for in
stance, are demonstrably influenced by the climate in which 
plants grow (Wo lfe and Wehr, 1991 ). Fossil leaves are impor
tant but indirect evidence of paleoc limate-temperature, pre
cipitation, and seasonal ity. Using fossil leaves, paleobotanists 
and paleoclimatologists can make some general , but necessar
ily cautious, speculations about ancient climates. 
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Figure 1 . Generalized correlation chart for Tertiary formations or deposits mentioned in this art icle . 

Geologic uplift of the ancient Okanogan High I ands during 
the Eocene accompanied the appearance of montane forests, 
upland lakes, and environments unlike any previously known 
in the foss il record for North America. The cooler climates in 
these hi gher altitude forests pres umably had a rol e in the ap
pearance of types of plants not found in the floras of coas tal 
British Columbia (lit Vancouver) or i n the lowland sites near 
Bellingham. These latter forests con tai ned some spec ies (sabal 
palm. ferns) found now only in Central and South America, 
and cllher plants thai today are predominantly subtropical to 
tropica l (Pabst, 1968; Wehr and Hopkins, 1994). 

The changing climate in the Okanogan Highlands likely 
con tributed to an apparently high degree of instabi lity in plant 
and insect communi 1ies 1hat, in turn, resulted in the appear
ance and rapid adaptation of many important groups of plants. 
However, in try ing to determi ne the exact role that climatic 
changes may have had in the appearance of vegetational and 
flori stic assembl ages, we should keep in mind that 

" During an event of climatic or environmental change. 
each individual plant species wi ll have its own unique 
genetic capability of coping w ith such a change; it is 
not conceivable that all species w ithin a community 
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will have the same response" (Manchester and M eyer, 
1987 , p. 125). 

HOW MODERN ARE 
NORTHWEST TERTIARY FLORAS? 

The answer to thi s question depends on what you compare 
them to. Compared to L ate Cretaceous and Paleocene floras 
(about 85 million to 57 million years o ld), the Tertiary floras 
of Washington could be called modern. Sycamores, laurel s, 
and magnolias can be traced back to ancestors in the Creta
ceou s. But many other Cretaceous angiosperms cannot be 
placed in any modern family - or even order. In contrast, no 
extinct plant orders are found, so far , in the Eocene upland 
floras, notably at Republic, or in the lowland floras of the 
western part of the state, and only a few extinct families have 
been recogni zed. Of the 68 angiosperm genera represented by 
the flowers, fruits , and seeds included in this survey , 34, or 
half, are considered to represent extinct genera in modern 
fami li es. By this measure, W ashington's Early Tertiary floras 
have far more in common with modern plant taxa than with 
those of the Age of Dinosaurs. 



However. the degree of similarity between these Tertiary 
floras and modern floras can be misleading. Many of the Eo
cene genera are pre<.:ursor genera-that is. they are not quite 
like a modern genus but are just similar enough that we give 
them names like Paleorosa (ancient rose) , Paraprwrus (al
most like a modern <.:herry), or Paracrataef!. 11s (primitive haw
thorn). These names suggest the pri mi ti ve, ancestra l status and 
anatomy of the genera. To make these Eo<.:enc genera tax
onomical ly synonymous with modern genera would be to as
sume that all the parts of the fossil plant wou ld prove to be 
esscnt i al I y identical to those of the modern plant. At th is point, 
we would have to make those assumptions only from i solated 
plant parts. 

WHAT DID VEGETATION LOOK LIKE 
IN THE EARLY TERTIARY? 

There is a wealth of fossil leaf material available from which 
to start making fossil plant reconstructions-but the answer to 
this question would be a lot less certain or interesti ng if it were 
not for fossi l flowers, frui ts, and seeds. 

Some of the plant lineages (a lder, elm, wal nut. and hydran
gea, for example) that occur in the fossil upland floras of the 
Okanogan Highlands are also represented in the Paleocene and 
Eocene lowland floras. The acclimatizing of such formerly 
lowland tropical and subtropical lineages to upland, cooler c li 
mates (as represented by the Republic flora) may have taken 
pl ace along altitudinal gradients (Wing, 1987 , ci ti ng J. A . 
Wolfe , personal commun., 1986). 

Plant fossils-of all kinds- are permitting us to sketch a 
preliminary portrait of the Eocene Okanogan Highlands forest. 
More than 450 species or plants (Wehr and Hopkins, 1994: 
Wehr and Schorn, 1992) are now known from the Okanogan 
lakebed deposits. This middle Eocene forest canopy record 
was characterized by ~uch wind-pol l inated con ifers as pine, 
spruce, and hemlock. The rocks contain early records of many 
conifer types (true fir. hemlock, and cedar, among others) and 
many that are now found on ly in China and Japan. 

The understory is not as wel l represented in the Republic 
fossil record . However, rare finds there, such as clemati s, wi ld 
currant, mock orange, hydrangea, grape, and especial l y the 
many members of the rose fami ly (wi th over 30 rosaceous gen
era recognized to date). are graduall y al lowing us to draw a 
more complete picture of the forest in th is region. The pres
ence of so many types of fruit-beari ng trees and shrubs sug
gests that , at that time, the Okanogan Highlands was also the 
sce ne of an important and rapid divers i fication o f various 
groups of pol l inating in sects, especially hees, wasps, flies, 
beetles. and moths (Wehr, in press). 

The lowland understory is far less wel l defined. We know 
there were ferns and shrubs, but there is much left to be stud
ied. (See Mustoe and Gannaway, 1995). 

THE FOSSIL EVIDENCE 

Assigni ng a fossil leaf type to many different and unrelated 
families is not unusual in the history of fossi l leaf identi fica
tion. In fact , the paleobotan ical leaf l iterature abounds with 
thi s kind of conflict in identificat ion. For this reason, the pres
ence in the Republic flora of so many kinds of c losely associ
ated fruit s and leaves, for example, is very helpful i n recogniz
ing their relationships and affinities. 

• I 

• 3 

50° 

• Eugene 
0 2C 4060 - 11 

Figure 2 . Index map of sites where early Tertiary flowers, fruits , 
and seeds have been found in the Pacific Northwest. 1, Horsefly; 
2, McAbee; 3, Ouilchena; 4 , Princeton; 5, Republic; 6, Bellingham: 
7, Neah Bay; B, Shipw reck Point ; 9, Elwha River; 10, Oak Bay; 
11 , Issaquah; 12, Durham; 13, Ronald; 14, Blewett Pass; 15, Thorp; 
16 , El lensburg ; 17, Yakima Canyon ; 18, Gumboot Mountain; 
19, Clarno; 20, Mitchell. • is a city or town; xis a river, canyon, or other 
topographic feature. 

The next pages briefly describe the fossi l reprodut:tive 
structures that have been found in the Lower Tertiary localities 
in W ashington, O regon , and adjacent parts of Canada that, to
gether with leaves, are helping us understand this part of geo
logic t ime. 

Water-LIiy Family (Nymphaeaceae) 

The presence of the water-li l y family is based on a single 
Nuphar rhizome from the Princeton (BC) Coalmont Bluff 
(also known as Tulameen Road; A llenby Formation) local ity 
and perminerali zed fru its and seeds of an extinct genus, Allen
bya. from the Princeton chert locality (Cevall os-Ferri z and 
Stockey, 1989 ; al so Allenby Formation) . These fruits and 
seeds have bet:0me important clues to the aquatic aspects of 
the Princeton environment. No fossi I nymphaeaceous leaves 
have been found. 
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Plate 1. Early Tertiary fruits and seeds from Washington . UWBM, University of Washington Burke Museum. Magnifications approximate. 
1. Ceratophyl/um fruit, UWBM 77802A, loc. B5506, Issaquah, x3. 2. Cercidiphyllum!Joffrea fruits , UWBM 76903, loc. A0307, Republic, x1 .3. 
3. Trochodendron fruits UWBM 94570A, loc B4131, Republic, x1 .3. 4. Nordenskioldia fruits, UWBM 74314, loc. B 4213, Republic, x4. 5. Liquid
ambar seed . UWBM 77561 A. loc A0307B, Republic, x2 .75. 6. Eucommia fruit , UWBM 77562A. loc. A0307, Republic, x2 .75. 7, 8. Macginicarpa 
fru its, UWBM 76881 , loc B4131, Republic: 7, x1 .5: 8. x1 .2. 

Ceratophyllum Family (Ceratophyllaceaet 

Th is is a monotypic family-it consists of a single genus and 
species, Ceratophy llum muncatum Chamisso. Fossil fruits of 
Ceratophyllum occur in the m iddlc Eocene Renton Formation 
near Issaquah (Plate I , fig. I) and in the Eocene Green River 
Formation in Wyoming (Herendeen and others, 1990). They 
are also recorded from the Paleocene Fort Union Formation in 
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Montana (Brown, 1962). T his aquatic herb is found worldwide 
today. 

Moonseed Family (Menispermaceael 

This family is now mainly tropical and consists of about 65 
genera, mostly lianas . It is well represented in the tropical 
London Clay (southern England) and Clarno Formation (Ore-



gon) noras. Foss il fruits of Odonlocaryoidea occur in th e 
Ros lyn Formation at Ronald (Kittitas County); they are also 
present in the Clarno Formation nut beds (Manchester, 1994). 
Odontocarya, the close ly related modern genus, now grows in 
the West Indi es and from Panama to the Amazon Bas in trop
ics. The presence o f Odontucaryuidea in the Ros lyn flo ra 
along wi th fossil menisperm leaves supports the sugges tion 
that a lowland tropica l c lim ate and nora were present there 
du ring the middle Eo<.:ene. 

The Trochodendroid Group 

These wind-pollinated angiosperms are unusually wel l repre
sented in the Republic flora (Klondike Mountain Formation) 
by both leaves and fruits of Cercidiphyllum (katsura)I.Joffrea 
(an extinct genus) (P late I, fig. 2), Trochodendron (Plate I , 
fig. 3), and Nordenskioldia (an extinct genus) (Plate I, fi g. 4). 
The leaves of th ese genera are difficult to tell apart. However, 
the deposits have a lso y ie lded some fruit s and seeds in c lose 
assoc iation with the leaves. The reproductive structures of 
these genera are characteristic and eas il y ident ified . Their 
presence is he lpi ng sc ientists determi ne wh ich trochodendroid 
trees were liv ing in the area during the middle Eocene. 

Foss il fruits and seeds o r Cercidiphyllum elongatum 
Brown occur in th e upp er Eocene Tukwila Formation at 
Steel ' s Crossing at Tukwila south of Seat tl e. 

The Cercidiphyllum-like leaves and fruits found at l{epub
lic have been refe rred to the modern genus. Cercidiphyllum 
(Wolfe and Wehr, 1987) and, more recently. to the extinct ge
nus .Joffr ea (Wolfe and Wehr, 199 1 ). However, since .loffrea 
was ori ginally descr ibed on the basis ofa remarkab ly compl ete 
·w hole plant ' recon struction fou nd in the Paleocene Paskapoo 
Formation of Alberta (Stewart and Rothwel l, 1993), the as
s ignment to Jo/Fea of the isolated leaves and fruits found at 
Republic is problematic . 

Cercidiphyllum fruits have a lso been identi fi ed from the 
upper Eocene Quimper Formation at Oak Bay, Clall am Cou nty 
(S. R. Manchester, ora l commun. , 1994). 

Nordenskiuldia fruits have been fo und at Republic and at 
the Blakeburn mine locality at Princeton. These two essen
tia ll y coeval occurrences represent the first Eocene records of 
these fru its in North America. 

Closely associated Nurdenskioldia fruits and leaves also 
occur near Spokane in the Miocene Latah Formation lakebeds 
that were deposi ted in the periods between eruptions of the 
Miocene lava flows . Until these foss il fruit s were identified as 
belonging to Nordenskioldia , the associated leaves were as
signed to genera in several unre lated fami lies: Populus, in the 
wi llow family (Sa li caceae); Cocculus, in the moonseed fami ly 
(Meni spermaceae); and Hedera (ivy) in the ginseng family 
(Aral iaceae). During the 19th century , they were ass igned to 
the buckthorn family (Rhamnaceae). 

Witch-Hazel Family (Hamamelidaceae) 

Even though the witch-hazel family is wel l represented in the 
Republic fossi l leaf record by the modern genus (Cory /apsis, 
(w inter-haze l) and by three ex tin ct ge nera (Langeria , aff. 
Fo1hergilla, and aff. Hamamelis ), on ly a few isolated liquid
ambar (sweet gum) fossil seeds have been found al Republic 
(P late I , fig. 5) . 

Fossi l fruits of Exbucklandia occur common ly in the O li
gocene Gumboot Mountain flora (unnamed un it) in Skaman ia 

County. Similar fru its are also recorded from the Eocene and 
Oligocene Rujada flora in the Little Butte Volcanic Series near 
Eugene, Oregon, and from the Miocene Latah Formation near 
Spokane. Exbucklandia now grows in mountainous areas in 
the eastern Himalayas to southern China, on the Malay Penin
sula, and in Sumatra. 

Eucommia Family (Eucommiaceae) 

The Eucom mia fami ly consists of a si ngle spec ies, Eucommia 
ulmoides, now nati ve to China . Although leaves and fruits of 
this species, as its name sugges ts. resemble those of elm, Eu
commia fruits are distinctive. A si ng le exam ple (Plate I, fig. 6) 
is known from the Republic flora. The Quilchena (BC) flora in 
the Coldwater Beds or the Kam loops Group contains Eucom
mia fruits found in c lose associ at ion with leaves ( R. W. 
Mathewes, Simon rraser Universi ty, oral commun ., 1995). 

"The presence of po lymerized latex strands in the fossils 
that are very sim i Jar to those fou nd in the leaves and 
fru its of the modern species confirms the identification 
of the foss ils of lhe Republic and Quilchena floras " (V. 
Ca ll , Florida Museum of Natu ral History, written com
mun., 1995). 

Sycamore Family (Platanaceae) 

Fossil leaves o r the extinct platanaceous genus Macginitiea 
are common at Republic, as are fossil sycamore fruits that are 
assigned to the extinct genus Macginicarpa. A rare example 
from Republic cons ists of Macginitiea leaves and Macgini
carpa fruits (P late I, figs . 7 and 8) in well-preserved attach
ment. This speci men confirm s that the isolated leaves and 
fru its helong together and represent one species. 

Linden Family (Tiliaceae) 

A single fruit ofCraigia, a tiliaceous genus native to China, is 
known from the Eocene Tukwila Formation at Steel's Cross
ing near Seattle (S. R. Manchester, ora l comm un ., 1994 ). A 
single foss il fruit from Republic (Plate 2, fig. I) has been as
signed to Craigia. Craigia fru its are similar enough to those 
of elm. golden ra in tree (Kuelreuteria), and Pie/ea (genera in 
four unrelated fam ilies) that only an expert can tell them apart 
when they are recovered as foss il s. 

The Repub li c fossil record for linden cons ists of three 
specimens of Tiliajohnsoni (Wolfe and Wehr, 1987), a species 
erected on the basis of fossi l leaves . None of the fruiting bracts 
characteristic of mod ern Tilia have been found in the 
Okanogan Hi ghlands localities. Foss il leaves of the ext inct 
tiliaceous genus Plafkeria occur at Republ ic . 

Cocoa Tree Family (Sterculiaceaet 

Because the foss il flower Florissanlia has never been found 
with any attached leaves, it has a long history of having been 
ass igned to many different unrelated fam ilies: the hydrangea 
family, verbena fam ily (Holmskioldia), morning glory family 
(Porana), and honeysuckle family (Viburnum). Florissantia 
flowers recently found in the Bridge Creek (John Day Forma
tion) Oligocene nora of Oregon contai n diagnostic pollen that 
allows tentative assi gn ment of the fl ower to an extinct genus 
(Florissantia) in the cocoa tree fam ily (Manchester, 1992). 
One ill ustrated examp le of Florissanlia quilchenensis 
Mathewes and Brooke from Republic (Plate 2, fi g . 3) is unique 
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Plate 2 . Early Tertiary flowers , fruits, and seeds from Washington and British Columbia . UWBM, Universi ty o f Washington Burke Mus,eum; SR, 
Stone rose Interpretive Center collection. Magnifications approximate. 1. Craig/a frui t, UWBM 76625, loc. A0308, Republic , x2 .75. 2- 4 . 1=1orissan
tia flowers ; 2, UWBM 54390, loc. B2737, Republic , x1 .5: 3, SR 87-26-4 , B2737, Republic, x1 ; 4 , SR87264, loc. B2737, x1 .5. 5. Chaetoptelea fruits , 
UWBM 54113A, loc. B3389, One Mile Creek, near Princeton, BC, x2 .5 . 6 . Fagopsis fruit. U.S. National Museum USNM 32690, loc. 11019, Resner 
Canyon (near Republic) , x5. 

in Lhe relaLive completeness of its original floral structure. The 
speci men shown in Plate 2, figure 2 is typical o f the majority 
of fi nds; the side view (Plate 2. rig. 4) is rare. 

F. quilche11 e11sis al so occurs at Princeton (Whipsaw Creek) 
(A llenby Formation), Qui lchena (Coldwater Beds, Kamloops 
Group), and McAhee ( Tranquil le f ormation, K amloops 
Group) (K . W. Pugh, Sardis, BC, written comrnun., I 995 ), as 
wel l as at Gumboot Mountain (Fig. 2). 

Elm Family fUlmaceae) 

Chaelaptelea, Zelkol'C1, elm (U /11111s), and an undescribed ex
tinct ulmaceous genus occur commonly at Republic, but only 

one type or elm fruit i s recorded. Being fou nd only in associa
tion rather than in ' whole plant' attachment, the leaf and fru it 
affinities have been, at bes t , specu lati ve. However, a recent 
find at the Princeton One Mile Creek locality of several spec i
mens o f a single type of foss i l ulmaceous leaves and fruits at
tached to stems has finally resolved at least part of the question 
at that locali ty (Manchester, 1989). 

"Leaves of the Mexican elm (Chaetoptelea) and of Chi
nese elm (Ze lkova) can be so simil ar that i t is difficult 
to identi fy isolated leaves w ith certainty. Leaves of this 
general type are common at Princeton. Because the two 
modern genera are readily distinguished by their differ-

Plate 3 . (Facing page) Early Tertiary flowers, fruits. and seeds from Washington and British Co lumbia. UAPC·Al TA, University of Alberta Pa
leobotany Collections; UWBM , University of Washington Burke Museum. Magnifications approximate. 1. Cory/us involucre, UWBM 71062A, loc. 
A0307, Republic, x2 . 2. a ft . Cory/us cupule, UWBM 78140A, loc. A0307 , Republic. x2. 3. aft. Carpinus fruit , UWBM 71161 , loc. B2737, Republic, 
x2.5. 4. Palaeocarpinus fruit, UWBM 77466, loc. B4294, Princeton, BC, x 3.5 . 5 . Cruciptera fruit, UWBM 56729, loc. B2737, Repubdic, x1.5. 
6. Sketch of Paleorosa flower (sectioned), UAPC-AL TA, Princeton chert, loc. P1122 , Princeton , BC, x25. 7. Deviacer fruit, UWBM 67457, loc. 
B413 1, Republic, x2 .5. 8. Bohlenia trilocular fruit, UWBM 39729A, loc. A0307, Republic, x 3. 9. Koelreuteria fru it , UWBM 39 190, loc. A0307, 
Republic. x5 . 10-11. Wehrwolfea flower (sectioned) . UAPC-AL TA P1397, locality P11 22. Princeton; 1 O, thin section of chert, x33 ; 11 , sketch of 
sectioned flower, x33. 
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ing fruit morphologies. the recent discovery of fossil 
branches with attached leaves and fruits [Plate 2. fig. 5 J 
has been important in the identification of the Princeton 
elm. These branches show winged fruits of the type 
found today only among true elms and especial ly simi-
1,ir to the Mexican el ms. This discovery proves that 
many. if not all. or the elm family leaves at Princeton 
correspond to Chaetoptelcu. The leaves on modern 
Chaetoptelea are s imilar lo the Princeton fossils. Zelk
ova leaves typ ically have simple teeth. but Chaetop
teleu may have both simple and compound teeth '" (S. R. 
Manchester. Florida Museum of Natural History. writ
ten commun .. 1994). 

Cedrelosper11111m . an extinct genus. occurs as leaves and 
fruits in the Quilchena flora (R. W. Mathewes. Simon Fraser 
Univ., oral commun .. 1995). 

Oak Family (Fagaceaet 

Fagopsis 11nclulatu (Knowlton) Wolfe and Wehr occurs at Re
public and Princeton as isolated leaves. Fossil fruits of this 
extinct fagaceous genus have been found al Resner Canyon 
(Klondike Mountain Formation) nea r Republic (Plate 2. 
fig. 5). The holotyre of Fagopsis from the early Oligocene 
(34.1 111.y.) Florissant (Colorado. Florissant Formation) flora 
consists ors irnplc leaves and fruits preserved in attachment to 
vegetative shoots (Manchester and Crane, 1983). This positive 
I ink between fruits and fol iagc is necessary when attempting 
to reconstruct a whole rlant. 

Quercus (oak) is represented in the Republic flora by two 
leaf specimens and a single foss il leaf example from the One 
Mil e Creek (Pr inceton) flora (Maria Gandolfo. Cornell Univ ., 
written commun .. 1994). The oldest known acorns (Q11ercus 
paleocarpus Manchester) occur in the C la mo Formation 
(Manchester. 1994). Although Eocene acorns are unknown 
from Washington. acorns have heen found in the Miocene 
sedimentary rocks between some of the Columbi a River basalt 
flow s in Yakima Canyon (K. Pigg. Arizona State Univ .. writ
ten commun .. 1995) Oak- like acorns and leaves a lso occu r in 
these Mio ce ne interbeds at Br is tol. near Thorp. Killitas 
County (D. Q. Hopkins. Burke Museum. ora l commun., 1994). 

Birch/Alder Family (Betulaceae) 

Betulaceous leaves are common at many Tertiary Washington 
localities. In fact, alder (Alnu.1· parvifolia (Berry) Wolfe and 
Wehr) leaves are the most com mon leaf type found al Repub
lic , and birch (Be/Ula /eopoldae Wolfe and Wehr) leaves domi
nate the One Mile Cree k flora al Princeton (Crane and 
Stockey, 1986 ). Betu laceous leaves, cs pee ial ly when they are 
not well preserved. can be difficult to identify. Close ly associ
ated fruits , seeds, and pollen very simi lar to those of modern 
alder and birch occur at Republic. Princeton. and McAbee and 
further con firm the presence of these genera in the middle Eo
cene. 

A few hazelnut-like fruits have been found at Republic. 
Sim ilar fossil nuts from Paleocene loca li ties (in Mull, Scot
land , in Montana, and in northwest Greenland) have been re
ferred to Cory/us (hazelnut). However, since these fossil nuts 
have lacked the diagnostic husks (involucres), identification 
has been uncertain. When their identification is uncertain. Co
ry/us-I ike fossi I nuts are sometimes referred to as Cory/oides. 
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a generic name that indicates their similarity to modern hazel
nuts (Manches ter. 1994). 

"The unique occurrence ofa hazelnut fruit in its husk al 
Republic [P late 3, fig. I] provides unequivocal ,evi
dence of the presence of Cory /us before the radiation of 
other extant genera in the tribe Coryleae (Carpinus . Os
trya). The Republic specimen represents the earliest re
cord of the genus Cory/us based on closely associated 
fruits and the characteristic fruit-bearing husks. The 
fruit is relatively unspecialized compared lo that of 
many extant Cory/us species and most closely resem
bles that seen in Cory/us heterophylla and related ta1xa'' 
(P. R. Crane, Field Museum. Chicago. written com
rnun. , 1988). 

A Cory/us- li ke fruit and cupule (Plate 3, fig . 2) recently 
found at Repu hi ic appears to represent a new species. 

A Carpinus-like fruit-bearing bract (Plate 3, fig. 3) from 
Republic may represe nt an extinct genu s in the Carpinus 
group. Further evidence that the early middle Eocene was a 
critical time in the evolution oflhe birch family is Lh e presence 
at Republic and Princeton of a betulaceous bract that repre
sents an extinct genu s. Palaeocarpinus (Plate 3, fig. 4). This 
taxon is first recorded in the Paleocene deposits at Reading, 
England . 

Walnut Family (Juglandaceael 

A I though the wain ut family is one of the best rerresenled and 
diverse groups in Eocene floras in western North Ame rica, it 
occurs at Republic and in the One Mile Creek flora at Pr ince
ton as a few isolated leaflets of Chi nese walnut (Pterocarya). 
Pterocarya occidenta/is Manchester fruits occur in the Oligo
cene Gumboot Mountain flora. Skamania County (Manches
ter, 1987). Pterocarya (Chinese walnut) now is found only in 
China and the Caucasus to Iran. At Republic, a single fruit of 
the extinct genus Cruciptera has been found (Plate 3, fig. 5) 
(Manch ester, 199 1 ). Cruciplera fruits occur in the midd le Eo
cene Puget Group near Durham in King County. They :a lso oc
cur at West Branch Creek near Mitchell, Oregon, in the Clarno 
Formation. 

A single fossil seed of Cruciptera was found in a mass of 
cold-seep limestone with smal l fragments of woody debris in 
deep-water strata of the lower 01 igoccne part of the Makah 
Formation at Shipwreck Point , Clal lam County (Goeclert and 
Campbell, 1995). 

Fossil walnuts (Juf{lans) and hickory nuts (Carya) have not 
yet been found at Republic, hut the nuts are not uncommon 
elsewhere in Washington Slate. Fossil walnuts (Jug/ans 
lacunosa Manchester) have been found in the Oligocene 
Blakeley Formation at Eastgate near Seattle and in the earliest 
O ligocene Jansen Creek Member of the Makah Formation near 
Neah Bay, C lallam Cou nty (Manchester, 1987). Opalized 
hickory nuts (Carya washingtonensis Manchester) were di s
covered in the early 1940s in the Badger Pocket-Squaw Creek 
area near Ellensburg by Carl Clinesmith as part of a nut hoard 
in a fossilized sycamore; some Miocene rodent was evidently 
preparing for winter (Manchester, 1987). This unique nut 
cache is on display at the Burke Museum at the University of 
Washington. 

Pafaeocarya (an extinct genus) is represented in the upper 
Eocene Renton Formation at Maple Valley near Issaquah by a 
s ingle fossil fruit (K. Johnson, Museum of Natural History, 



Denver, oral commun., 1995). Paleocarya wof/ei Manchester 
winged fru its occur in the Eocene Puget Group nea r Durham 
in King County. Enge/hardtia- like fru its a lso occur near Dur
ham (J. A. Wolfe, Univ. of Arizona, oral commun., 1992). 
Engelhardtia is presently restricted to Malaysia and the 1-lima
layas. 

A Platycarya-l ike floral structu re is recorded from the 
Roslyn formation at Ronald. near Cle Elum. Platycarya cur
ren tly occurs only in eastern Ch ina and Japan . 

Hydrangea Family fHydrangeaceae) 

HydranP,ea flowers have been found in the Eocene Chuckanut 
Formation near Bel lingham (S. K . Manchester, oral commun., 
1994) and at two loca lities in the Eocene Puget Group near 
Issaquah (.1 . A. Wo lfe, oral commun., 199 1). 

Currant Family (Grossulariaceae) 

Wel l- preserved Ribes (currant , gooseberry) fruits occur in the 
Princeton chert flo ra. Rihes leaves have been found in the 
nearby Princeton localit ies at One Mi le Creek and Coalmont 
Bluff (or Tu lameen Road) . A pr imitive form of Grossularia 
leaf. collected at One Mile Creek, may represent an unde
scribed genus. 

Rose Family f Rosaceaet 

A Rubus fruit is recorded from the ear ly Eocene London Clay 
flora (Co llinson, 1983). The London Clay flora contains re
mains of many fossil fruits and seeds whose descendants are 
mainly tropica l: this leads us to believe that the flora repre
sents a tropical climate during the Eocene. The same conclu
s ion is reached by those who study the Cl arno fossil flora. 
Therefore, paleobotnnists conclude that plant species that oc
cur in Washington or in the London Clay and the Clarno were 
adapted to tropica l settings. Some of the Washington plants 
found with the ·tropical' taxa, however, have characteristics of 
rhose found in more temperate regions. 

Wh ile 16 genera of rosaceous leaves occur at Republic, no 
rosaceous fruits or seeds have been recognized there . The 
Princeton chert loca I ity, however, contains superbly preserved 
flowering specimens of l'aleorosa (Plate 3, fig. 6) , the oldest 
known flower in the rose family. Its structure suggests that it 
was pollinated by insects (Cevallos-ferriz and others, 1993). 

An especially remarkable find was made in the 1950s in the 
Yakima Canyon Miocene interbeds by T. II. Tuggle-a sil ici
fied rose thorn. 

The numerous rosaceous genera and species found in the 
Okanogan Highlands, especially at Republic and Princeton, 
indicate that the rose fami ly was undergoing a major diversi
fication in up land warm-temperate/subtropical forests during 
the ear ly midd le Eocene. More than 25 rosaceous genera and 
more than 30 rosaceous species have been ident ified, and at 
leas t 20 types have not yet been thoroughly studied. 

The prunoid group (cherries) is especially wel l represented 
at Republic and Princeton a nd, to a lesser degree , in the 
McAbee flora. Three kinds of Prunus (cherry) permineralized 
frui ts and seeds are found in the Princeton chert (Cevallos-Fer
riz and Stockey, 199 1 ). At least two species of cherry leaves 
occur at the Princeton One Mi le Creek locality. Prunus fruits 
also occur in the Clarno Format ion nut beds. There is a good 
record of the Prunoideae (a subfamily of Rosaceae) fruits in 
the European Tertiary (Manchester, 1994 ). 

Loosestrife Family (Lythraceaet 

Two genera of lythraceous fruit and seed remains occur in the 
Princeton chert flora (Cevallos-Ferriz and Stockey, 1988b). 
(Decodon seeds are common in the Princeton cherts; this is not 
surprising, considering that a mature Decodon plant can pro
duce 2 mi 11 ion tiny seeds.) One of these genera, Decudon al
/enbyensis Cevallos- Ferriz and Stuckey, also occurs in the 
Princeton flora as a Decodon- li ke leaf at the Tu lameen Road 
locality. The presence of loosestrife, based on leaves, frui ts, 
and seeds, supports the idea that plants at the Princeton chert 
and Tu lameen Road loca lities inhabited the margins of aquat ic 
environments. Modern swamp wil low (Decodon verlici!lalus) 
now grows near lakes and marshes . The other type of 
lythraceous fruit found in the Princeton chert flora resembles 
that of the wetland plant loosestri fe lythrum. 

Decodon fruits also occur in the Clarno Formation nut beds 
and arc well represented in many European Tertiary fossil re
cords (Manchester, 1994). Neither Decodon nor l y lhrum is 
now nat ive to the Northwest. 

Myrtle Family (Myrtaceaet 

Pigg and others ( 1993) have reported perm in era I ized guava 
fru its and seeds (Paleomyrtinaea princetonensis Pigg, 
Stockey, and Maxwell ) from the Princeton chert loca lity. The 
family is now widely dist ributed, ranging from areas with tem
perate to tropica l c limates. 

Pea Family (Leguminosae/Fabaceae) 

Legume pods. seeds and leaflets occur in the lower and middle 
Eocene Swauk Formation at Blewett Pass, in the Roslyn For
mation at Ronald, and in the Chuckanut Formation at Belling
ham (D. Q. 1 lopkins, Burke Museum, oral commun., 1995). 
The on ly record of this family in the Okanogan Highlands flo
ras is a single legume leaflet fo und at Repub lic. 

Soapberry Family (Sapindaceae) 

Sap indaceous winged frui ts (formerly ca lled "Acer" arclicum 
Heer) have recently been redescribed as an extinct new genus, 
Deviacer, by Manchester ( 1994 ). These fruits occur at Repub
lic (P late 3, fig. 7), Princeton (Whipsaw Creek), Qu ilchena, 
and McAbee. 

On the basis of four examp les (three from Republic and 
one from Princeton) oftrilocular (or three-part) winged fruits , 
another extinct new genus, Bohlenia (Plate 3, fig . 8), has been 
descr ibed by Wolfe and Wehr (1987). These fru its were pre
viously assigned to the modern Chinese maple fami ly genus 
Diµteronia. 

Fossi l seed-bearing capsules similar to those of Koelreute
ria, now nat ive only to China, occur commonly at Republic 
(Plate 3, fig. 9). 

Wehrwof/ea, the oldest known sapindaceous flower, oc
curs only at the Princeton chert locality (Plate 3, figs, I 0- 11 ). 
This superbly preserved flower contains the original pollen . 
Although its fl ora l and po llen morpho logy are s imilar to those 
of the maple family (Aceraceae), detai led featu res indicate a 
closer affin ity w ith the Sapi ndaceae (Erwin and Stockey, 
1990). 
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Plate 4. Early Tertia ry fruits and seeds from Washington and British Columbia . UWBM, University of Washington Burke Museum Magnifications 
approximate. 1. Acer fruit , UWBM 36957A. loc A0307. Republic, x3 . 2. Palaeopnytocrene fruit, UWBM 71108A, loc. A0307, Republ ic, x 3. 3. Vi/is 
(grape family) seed, UWBM 78161, loc 64131 . Republic. x3 4. Fraxinus fruit , R. W. Mathewes collection , Ou ilchena, BC. x2 .75. 5. Bignoniaceae 
fruit. UWBM 74320. loc. 64131 , Republic. x5 6. Porana fruit, UWBM 54199. loc. 63266, Princeton, BC. x1 .6. 

Maple Family tAceraceae) 

Seven spec ies of maple have been ueseribtd from Rtpublic. Of 
these. six are based on thei r wi nged fruits. and one spec ies, 
,.Jeer lt'Ush ing1u11e11.1·1s. has been named from leaf mater ial 
( Wo lfe mid ·1 anai. 1987). An undts cribed new species o f 
winged fruit fr om Repub lic (P late 4. fig. I) probably repn::
scnts an ea rl y ntw record for the s ilver maple lineage (J . A. 
Wolfe. Un iv. of Ari zona. o ral cornmun .. 199 1). rour of the 
Republ ic species also occur in essen ti ally coeval tl eposi ts at 
Princeton. Acer f'rui ts a lso are present in the Gumboot Moun
tain flora. 

Dogwood Family tCornaceae) 

The presence of a foss i I fr uit of the ex tinct genus Masi ixiodio
carpum in the upper Eocene Quimper Formation at Oak Bay in 
Cla llam County (a lso found at Clarno) suggests a trop ical cli
mate for that flora and fo r the marine in vertebrate fauna . 

"A Ma.1·t1x1a-like fruit in the Princeton chert appears to 

most close ly resemble lvfostixicwp11111 [a lso found in 
the Clarno beds] " (B. LePage and I{ _ A. Stockey. Univ. 
of A Iberra. written com mun ., 1995). 
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fossil fru its resem bling those of Nyssu (tupelo gu m) occur 
in the middle Eocene Naches Form ati on near Taneum Creek 
south of Kona ld in Kittitas County and in the Chuckan ut For
mation near Maple Falls northeast of Bellingham in Whatcom 
Cou nty. 

lcacinaceae Family 

Th is fami ly comprises trees, shru bs, and lianas, almost all of 
which inh abit trop ical rain forests today. The Palaeuphy
tocrene fossil fruit (Plate 4, fig. 2) is an ancestral form of mod
ern Phytocrene. a cl imbin g or twining shrub found today 
main ly in Ma lays ia but a lso in As ia. f'a /aeophytocrene frui ts 
have been fo und in the Chuckanut Formation near Bellingham 
(B. Archibald, Vancouver, BC, oral commun . 1995); they oc
cur common ly in the middle Eocene Clarno Formation of Ore
gon and the early Eocene London Clay. Their occurrence at 
Kepublic (two examples) and at Quilchena. BC. is an interest
ing surp rise because these two flo ras arc cons idered to have 
been warm- temperate lo subtrop ical, rather than tropical. 

Palaeophytocrene fruits a lso occur in the middle Eocene 
Ros lyn Formation (Kitt itas County). They have been found in 
the middle Eocene Aldwell Formation marine depos its at the 
Elwha River (Clallam County). 



Palaeophytocrene fruits arc rresent in the middle Eocene 
Swauk Formation near Blewett Pass . A rossi l fruit simi lar to 
the extinct genus ldiocarpu occurs in the Chuckanut Forma
tion near Belli ngham. This genus was fi rst descrihed from the 
Clarno Formation nu t beds (Manchester, 1994). The presence 
or icacinaceous fruit s in the Ros lyn. Chuckanut. and Swauk 
fl oras and in marine depos its al the F: lwha Rive r surports other 
l'uss il evidence (tropirnl plants and marine invertebrates , as 
well as the tropical implications of the Clarno) that these flo 
ras represent lowland trorical climates. 

A f' ruit u f' f'alaeophy 10crene cf. f' . pseudupersica Man
chester occurs in the Hoko l{iver Formation (Eocene. Nariz
ian) (R . Berglund, 13urke Museum , written commun .. 1995). 

l'ulueophytocrene fruit s are comm o n in the Clarno nul 
beds. They occur in the Oligocene Gray ~utte (southwest of 
Clarno) , Dugout Gulch (a few miles north of Cl arno) (John 
Day deposits). and Wi llamette floras of' northwestern Oregon 
( Manchester. 1994). /\ s ingle Palaeophvtocrene fruit is re
corded from the Eoce ne Eugene Formation at Eugene (G . 
Reta I lack. Univ. of Oregon . ora l com mun .. I 9'J2). 

Grape Family (Vitaceae) 

Foss i I seeds of the modern grape gen us A 111pe /uc iss 11s occur in 
the Pr inceton ch ert flora (Ceva ll os-Ferri z and Stuckey. 1990). 
and grape seeds have been found at the Verm ilion Bluff(A l
lenby Fo rm at ion) loca lity at Princeton . A single vitaceous 
seed (Vi1is ) is known from the Republic flora (P late 4. fi g . 3). 
Si lic ifi ed grape seeds also occur in the interbeds between the 
Miocene basalt fl ows in Yakima Canyon . These provide a 15-
mil lion -yea r-o ld fossi l record for grn pes in the sam e area 
where v ine yard s and th e Wa shin gto n State win e indu stry 
nour ish today. 

/\ s ing le foss il grape seed is recorded from the Eocene 
Swauk Formation at 131cwett Pass. Seeds of th is now tropical 
and subtropical fam ily are common in the Clarno Form ation 
and London Clay flora s. 

Olive Family (Oleaceae) 

Fraxinus wi nged fruit s occur in the Qui lchena flora (Plate 4. 
fig. 4). /\ !though Frax inus frui ts are al so recorded from Eo
cene flo ras in Californ ia (Chalk Bluffs fl ora. lone Fornrntion), 
Tennessee (C la ibo rn e f'l o ra. C la ibo rne Group). Oregon 
(Clarno Format ion) . and Colorado (Green River Formation) , 
they are absent from Eot:ene floras of Europe and Asia. To
gl'.lher, these North American fruit s represent the oldest un
equ ivocal recorJs, based on fruit s and leaves. of Fraxin11s and 
the o live fami ly (Cal l and Dilcher. 1992). 

"As mentioned by Mathewes and 13 rooke ( 197 1 ), the at
tat:hment of these fruits at Quilehena to the panicle that 
bore them is a rare occurrence in the fos s il record and 
suggests that they were not transported far from the site 
they grew in prior to being entombed in the sediments 
in which they were preserved" (V . Cal I. Florida Natura l 
llistory Museum . written commun .. 1995). 

Gardenia/Coffee, Quinine Family (Rubiaceae) 

The Rubiaceae famil y is now distributed worldwide. es pe
ci ally 111 tropical to warm temperate settings. The foss il record 
o f'thi s large famil y is rather poorly known . The earl iest record 

of fruits of the Rubiaceac is from the Clarno Formation (Man
chester, 1994). The foss il record in the Okanogan Highlands 
during the middle Eocene consists of a single fruit from Re
public . 

Catalpa Family (Bignoniaceae) 

Thi s family is mainly tropical . primari ly d istributed in South 
America. 13ignoniaceous foss il seeds have been fou nd in the 
Republic llora (P late 4, fig. 5). Similar foss il fruits have been 
recorded from the Paleocene Fort Union Formation or Mon
tana (13rown. 1962). 

Morning Glory Family (Convolvulaceae) 

Flower-like foss il fruits (Plate 4, fig. 6) previously assigned to 
the sumac family genus Aslronium (A nacardiaceae) have re
cently been restudied and ass igned to Porana, a tropica l genus 
in the Convolvu laceae now found in Asia, northern India , and 
Burma (S . R. Manchester. Univ . of Florida, ora l commun. , 
1995). 

Wel l-preserved Purana fruit s occur at Whipsaw Creek at 
Pri nceton ( K. Pugh , Sardi s. BC, written comm un .. 1995). 

Aram Lily/Calla Lily Family (Araceae) 

Keralusperma, an ext incl genus in the Araceae, occurs in the 
Princeton chert flora as fruits and seeds. Araceae is a monocot 
fami ly now found in tropical and subtrorical and some temper
ate areas (Cevallos-FerriL and Stockey, 1988a). 

Mystery Plants 

The followin g are distinctive flowers , fruit s, and seeds, but 
their affinities arc st ill unknown . 

Ptero11epelys wehrii Manchester (extinct genus) 

Although som e of the sci entific names g iven to fossi l plants 
may sound meaningless to a nonspecia li st, when they are 
trans lated from their Greek or Latin roots, the names can be 
4u ite apt. Pteronepely s , for example. breaks down into plerun 
(wi nged) and epelys (stranger), wh ich aptly describes this odd 
fossil fruit (Plate 5 , fig . I ). We haven ' t the faintest idea at this 
time what it might be re lated to . It is presen t in the Eocene 
Clarno Formation in Oregon and at Republic, but it has not 
been found w ith an y attached or even c losely associa ted 
leaves. 

Pri11ceto11ia alle11hyemis Stockcy and Pigg (extinct genus) 

Thi s superbly preserved foss il flower (Plate 5, figs . 2-4) has 
been f'ound onl y at the Princeton chert locality . Its unique com
bination of floral reproductive characters sugges ts it may rep
resent an extinct famil y of aquatic Magnoliidae (Slockey and 
Pigg, 199 1 ). 

·'A we ll-preserved coelomycetous Phoma- like Eocene 
fun g us (form d ivi s ion Fung i lmperfecti ) has been 
found causing a blight on a Pr incetonia allenby ensis of 
the Princeton chert. Pathenogenesis and decay of fruits 
and seeds by thi s cue lomycetous mold ... appear compa
rable to a modern fungal blight syndrome " (G. Hill
Racke tte and R. /\. Stockey, Univ . of Alberta, wri tten 
commun., 1995). 
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Plate 5. Early Tertiary flowers and fruit from Washington and British Columbia. UWBM, Universily of Washington Burke Museum; UAPC-Al TA, 
University of Alberta Paleobotany Collections; SR , Stonerose Interpretive Center collection. Magnifications approximate. 1. Pteronepe/ys fruit, SR 
92-7-17 A, loc. 94131, Republic, x2.5. 2-4. Princeton/a allenbyensis, Princeton chert, loc. P1122; 2, section through fruit with seeds, P3928B, x9; 
3, section showing anthers with pollen, P2152A, x140; 4, pollen, P2151A, x15,000. 5. Calycites ("Abelia") flower, UWBM 36773, loc. 94131, 
Republic, x5. 6. Pistillipol/ianthus flower, UAPC-ALTA S6557, Horsefly, BC, x2.7. 7. indeterminate flower, UWBM 56531 , loc. 92737, Republic, 
x5. 8. indeterminate flower SR 92-17-18, loc. 84131. Republic, x1.5. 

Calycites ardtune11sis Crane (extinct genus) 

This fossil fruit (Plate 5, fig. 5) has been compared lo similar 
fruits of Abelia, a genus in the honeysuckle family (Caprifo
liaceae). Calycites i s a form genus (a ·catch-all ' name that is 
used for flowers whose affinities are unknown). This species 
is similar to a type described from the early Tertiary of Eng
land. Four examples have been found at Republi c . It has also 
been recorded from lhe Paleocene of Mull , Scotland, the Fort 
Union Formation of Wyoming, and in the Eocene Clarno For
mation of Oregon . 

The presence of Calycites ardtu11e11sis in early Tertiary flo
ras of both Europe and western North America further empha
sizes the strong floristic similarities that existed between these 
two regions during the Paleogene (Crane, 1988). 
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Pistillipolliantlms wilsonii Stockey and Manchester 
(extinct genus) 

This superbly preserved fossil flower (Plate 5, fig. 6) from un
named middle Eocene beds at Horsefly, BC, contains pollen 
that is very similar lo that of the extinct pollen taxon Pistilli
pollenites macgregorii Rouse. The flower is di stinctly differ
ent morphologically from the only known other type of foss il 
flower that contains similar pollen- a flower from lhe Eocene 
of Texas tentatively assigned by Crepet and Daghlian (1981 ) 
to the gentian family . Four extant but unrelated angiosperm 
families have pollen with ornamentation that is similar to these 
Horsefly and Texas plants. The fact that none of these Pistil
lipol/enites- produci ng flowers is closely related indicates that 
this type of pollen may have arisen convergently during the 



early Tertiary and may have been produced by other families 
(Stockey and Manches ter, 1988). 

These next flowers were found at Republic: unidentified 
flower (type I) (Plate 5, fig. 7), and unidentified flower (type 
II) (Plate 5, fig. 8). 

SUMMAR'Y AND CONCLUSION 

Manchester ( 1987), in his exhaustive monograph or the fossil 
history of the walnut family (Juglandaceae), has di sc ussed 
why foss il reproductive structures (in this instance, fossil 
fruits) can be of' critical importance in assign ing a fossil plant 
to either an extant or an extinct genus. 

"In the Juglandaceae, the most important structure for 
generic level determinations is the rrui t. Each modern 
genus is defined such that it can be recognized on the 
basis of its fruit, with or without information from 
other organs .... Foliagc in the Juglandaceae is difficult 
to stereorype according to its taxonomic utility. Wolfe 
( 1959) indicates that there is a more or less typical type 
of leaflet for each genus and section in the .Juglan
daceae that differs from the leaflets of other taxa. On 
this basis, he and most other paleobotanists have ap
plied modern generic names to fossil leaf impressions. 
However, some architectura l patterns are shared by 
more than one genus, leading lo problems in the identi
fication of fossils ... In the early Tertiary, such prob-
lems are compounded hy the presence of extinct genera 
(diagnosed from fruits) with foliage similar lo modern 
genera .... However, consideration of one type of organ 
to the exclusion of all others would lead to an incom 
plete and perhaps mis leading concept of family his
tory" (Manchester, 1987, p. 5-7). 

When many early Tertiary fossil plants are recons tructed 
from the parts of them that we have been able to find, they tend 
to look strange. We sec that these early Tertiary plants are 
unique combinations of elements and features- there are no 
exact modern analogues. rt is as if we expected to find an otter 
but got a platypus. The explanat ion is quite simple-through 
time the flowers, seeds, and fruits changed more rapidly than 
wood and leaves. Each locality is a geologic snapshot of this 
process; we find features in various stages of modernization. 
Modern plants likely combine features in ways that the ir de
scendants will not. When it comes to botanical evolution, Nils 
Bohr, the great physicist, was right when he said: 

·'Prediction is very difficult- especially when it in
vo lves the ruture ... 

As we attempt lo understand how modern plants evolved 
over rnillio111s of years to become the ones we arc now fami li ar 
with, we !Urn to the foss il record for c lues and insights. But 
that record is fragmentary and difficult to interpret much of the 
time. Using the availab le fossil evidence, paleobot.anists and 
evolutionary biologi sts attempt to reconstruct plant lineages. 
They cannot, of course, anti cipate what kinds of startling and 
revealing finds will be made. What important fossil plants , 
flowers, and insects are still entombed in those volcanic sedi
ments of the o ld lakebcds at Republic, or in the more trop ical 
terrestrial, or in the marine sedimentary sections of wes tern 
Washington'} 

The opportunity for fossil collectors, professional or ama
teur, to make contributions to our understanding of the past is 
a very democratic one. ln fact, many of the exciting and infor
mative fossil finds at Republic (cover photo) and elsewhere 
were made by sharp-eyed collectors who had the persistence 
to keep spl it ting the fossil-bearing rocks until something won
derful appeared. Fossil plants can be found in a variety of sedi
mentary environments that range from the water-laid volcanic 
as h found in the upland lake beds of the Okanogan Highlands 
to the si ltstones and sandstones in the marine environments of 
western Washington. The hunt ror exciting new kinds of fos 
si ls. whether they are plants or insects or vertebrates, can take 
place anywhere one can reasonably expect to find such re
mains preserved. 
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and Washington: Geologica l Society nf America Bul letin . v. 107. 
no. 6. p. 665-675. 

Samora. B. A .. 1993. J\isqually G lacier records a century or c li11rn1e 
change: Park Science. v. 13. no. 2. p. 30 

Smi 1h. G. A .: Lntnsky. J. E .. 1995. What fac tors control the composi
tion of andesit ic sand ?: Journa l or Sedimentary Research . v. A65. 
no. I . p. 9 1-98 . 

Wang. Kelin : Mulder. T. L.: Rogers. G. C.: llyndman. R. D .. 1995. 
Case for very low t:our ling stress on the Cascad ia ~uhduction 
fault : Journal or Geophysical Research. v I 00. 110 . B7. p. 12.907-
12.9 18. 

Wheeler, M . F.: Roberson. K . R.: Chilakapati. A .. 1992. Three-dimen
sional hiorcmcdiation modeling in heterogeneous porous media. 
/11 Russel l. T. F.: Ewing. R. E.: Brabhia. C. A.: and others. ed itors. 
Computational methods in water resources IX : Vol. 2- Mathe
matical modeling in water resources : Comput.iliona l Mechanics 
Publications. p. 299-315 . 

Withers. Rohen: Eggers. Dwight: Fox. Thomas: Crebs. Terry . 1994. 
/\ t:ase study of integrated hydrocarbon exploration through ha
sal t: Geophys ics. v . 59. no. 11. p. 1666- 1679. 

OTHER RE:PORTS, GENERAL TOPICS 

Ca liendo. J. A .. compi ler and editor. 1995. Proceedings of the 1995 
annual sympos ium on engineering geology and gcotcchnical en
gineering (no. 31 ). Idaho Stale Universi ty , 442 fl. 

Ca li fornia Seismic Safety Commi ssi on. 1992. The homeowner' s 
guide to earthquake sa fety : Cal ifornia Se ismic Sa fety Commi~
siun, 28 p. 

Eli frits. C. D .. editor. 1990. Mine subsidence-Prediction and con
trol : Association of Engineering Geologists. 186 p. 

Mabey. M . A.: Madin. I. P.: Meier. D . B .. 1995. Relative earthquake 
hazard map of the Beaverton quadrangle. Washington County. 
Oregon: Oregon Department of Geology and Mineral Industries 
Geological Map Serie~ GMS-YO. I sheet. sca le I ::.4.000. with 6 p. 
text. 

Mabey. M.A.: Madin. I. P.: Meier. D. B .. 1995, Relat ive earthquake 
hazard map of the Gladstone 4uaJrangle. Clackamas and Mult
nomah Counties. Oregon: Oregon Department of Geology and 
Mineral Industries Geolog ical Map Series GMS-92. I sheet. scale 
I :24 .000. with 56 p. text. 

Mahcy. M . A .: \.1adin. I. P.: Meier. D. B., 1995, Relative earthquake 
harnrd mar of the Lake Oswego quadrangle, Clackamas. Mult
nomah. and Washington Counties. Oregon: Oregon Department 
of Geology and Mincrn l Industries Geological Map Series GMS-
91. I sheet. sca le I : 24.000, w ith 6 p. text. 

National Research Counci I. 1995. Probabi l islic methods in geotechni
cal engineering : National Research Counci l, 84 fl. 

National Research Counci I Mapping Science Committee. 1994. Pro
moting the national spatial data i nfrastructure through partner
ships: National Academy Press. I 13 fl. 

Walli ng. D . E.: Davies. T. R.: I l asholt. B • 1992. Erosion. debris nows 
and environment in mountain regions: International A ssociation 
or Hydrological Sciences Publication 209. 485 p. 

Yates, Richard: Yates. Charity. edi tors. 1995. Washington Slate year
hook- /\ guide to govern ment in the Evergreen State: Publ ic Sec
tor Information. Inc. [Eugene. Ore.). 296 p. 

Yorath. C. J.: Nasmith, H . W .: and others, 1995. The geology of 
southern Vancouver Island- A field guide: Orea Book Publishers 
I Victoria. B.C. ]. 172 p. 

Ypsi lant is. William. 1990. Techniques for reducing slope stability 
prohlcms, eros ion. and sedimentation due to road construction
An annotated hih liography: U.S. Bureau of L and Management, 
Idaho State Office Technica l Bulletin 90-4. 21 p. • 

NATIONAL LANDSLIDE 
AWARENESS DAY 

October 11 , 1995, has been designated National Land
sl ide Awareness Day by the Associatio n of Engineering 
Geologists. In late 1994, the Committee on Landslides pro
posed to the management board of the Association that a 
day be selected for a concerted effort to disseminate infor
mation about this geologic hazard to the general public. 

Each section of the association will be presenting a 
free forum about t he landslide hazards in its area. Among 
other purposes of th is selected day is helping the public 
b e better informed about the landslide hazard reduction 
efforts of geological surveys. The committee is working 
with the U .S. Geological Survey to e nsu re t hat the 
agency's efforts are publicized. 

National Landslide Awareness Day was proposed be
cause a major premise of t he International Decade of 
Natural Disaster Reduction is that application of what is 
now known about these hazards can signif icant ly reduce 
human and property loss. The decade reached its mid
point in 1995. 

The Division of Geology and Earth Resources lists its 
reports about landslides and slope stab ility in its recently 
updated (free) list of publications, and the Division's bib
liograph ies, both the cumulated versions and those pre
pared annually for selected counties, contain references 
to articles a nd books about these hazards in W ashington. 
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While supplies last ... 

The Division is making the following reports avai lable at half 
price. the amount listed below. However, we offer them free 
to libraries or teachers who use official lette rhead to request 
the copies. If you need mu It iple copies, p lease call us because 
supplies are limited. 

For each order, we stil l ask the customary$ I for postage 
and handling. Only Wash ington residents must pay the total 
price; others may deduct the tax. Check or money order shou ld 
be made out the the Department of Natural Resources, and sent 
with the order to the Division at PO Box 47007. Olympia, WA 
98504- 7007 . 

BULLETINS 

43 Eocene stratigraphy o r the lower Cowli tz River
eastern Willapa Hills area. southwestern 
Washington. by LJ . A. Henriksen. I 956. 122 p .. 

47 . 

53 . 

70 

72. 

75. 

76. 

77. 

78. 

n . 

2 pl. . 49 figs . 

Coal reserves of Washington. by H. M. Beiknrnn. 
H. [), Gower. and T. A. M. Dana. 1961. 115 p .. 
62 figs. I l?eprinted with 15-p. addendum by 
11. W. Schassc. T . .I. Walsh. and W. M. Phi llips. 
I 984 I 
Stratigrap hy and foraminifera or the 
Satsop River area. southern Olymp ic Peninsula. 
Washi ngtnn. by W. \V Rau. 1966. 66 p .. 9 figs. 

Zinc and lead on: deposits in carbonate rocks. 
Stcv..:ns Coumy. Wash ing ton. by .I . W Mills. 
1977. I 7 I p .. 70 figs . 

\Vashington coastal geology be tween the Hoh 
and Quillayutc Rivers. by W. W. Rau. 1980. 
57 p .. 74 figs. 

Geology of the Wenatchee and Monitor 
quadrangles. Chelan and Douglas Counties. 
Washi ngton. by R. L Grcscns. 1983. 75 p .. 3 pl. , 
scale I :24.000. 

Bibliography and ind ..:x of the geology and 
mineral resources or Washington. 1963-
1980, com pi led by C. I. Manson and LJebb1e 
Burnelli . 1983. 398 p. 

Selected papers on the gwlogy or Washington. 
edited by J . E Schuster. 1987. 406 p. 

Engineering geology in Washington. edited by 
R. W. Galster. chairman. 1989. [2 v.]. 1,234 p. 

Bibliography and index of the g..:o logy and 
mineral resnurc..:~ ur Wash ington. 1981-1985. 
compiled by C. .I . Manson. 1990. 484 p. 

GEOLOGIC MAPS 

GM-I S. Slope stabi lity map of Thurston County. 
Washington. by E. R. Artim. 1976. I sheet. scale 
I : 125.000. 

GM-16. Relative ground sett lement hazards of Thu rston 
County. Wash ington. by F.. R. Artim . 1976. I 
sheet. sca le I : 125.000. 

GM-17. Rela tive potential for differential settlement. Gig 
Harbor Peninsula, Pierce County. Washington. 
by Mackey Smith . 1976. I sheet. scale I :3 1.250 . 
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GM-18. Relative slope stability or the Gig Harbor 
Peninsula. Pierce County, Washi ngton. by 
Mackey Smith. 1976. I sheet, scale I :3 1,250. 

C,M-19. Gco logit: factors affect ing waste disposal 
practices, Gig Harbor Peninsu la, Pie rce County. 
Washington. by Mackey Smith . 1976. I sheet 
scc1 lc I :3 1.250 

INFORMATION CIRCULARS 

54. A geologic road lug over Chinook. White Pass. 
and Ellensburg to Yakima highways, by N. P. 
Campbel I. 1975. 82 p .. figs. 

59. Washington gravity base station network, by 
T. H. Nilsen. 1976. 83 p .. I fig .. 4 tables. 

61 . Annotated guide to sources of information on the 
geology. minerals, and ground-water resources 
of the Puget Sound region, Washington, King 
County section, by W. H. Reichert , with 
supplemental references by IJ. D. Dethier. 1978. 
63 p., 8 figs. 

65. Compi lation of earthquake hypocenters in 
western Washington-I 976, by R. S. Crosson 
and L. L. Nason. 1978. 13 p., 2 figs. 

72. Compilation of earthquake hypocenters in 
western Washington-I 978. by L. L Noson and 
R. S. Crosson. 1980. 18 p .. 5 figs. 

79. Com pi lat ion of earthquake hypocentcrs in 
western Washington-1979. by L. L. Noson. 
R. S. Ludwin. and R. S. Crosson. 1985 . 19 p .. 
4 fi gs. 

REPORTS OF INVESTIGATIONS 

26. Coastal wells of Washington. hy W.W. Rau and 

27. 

28. 

C.R. McFarland. 1982. 4 sheets. 

Geology of the Grande Ronde lignite field , 
Asotin County. Wa hington, by K. L. Stoffel. 
1984. 79 p .. I pl.. scale I :48,000. 71 figs . 

Tin, tungsten. and molybdenum geochemistry of 
parts of Stevens and Spokane Counties, 
Washington, by B. B. Bunning. 1985. 57 p., 
30 figs. 

DAM SAFETY MEETING 

7th Annual Canadian 
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Banff, Alberta October 2-5, 1 995 

For more information, con/act : 
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Williams Projects Ltd. 
12812thAveSE 
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WASHINGTON ARCHAEOLOGY WEEI< (October 1-7, 1995) 

A series of events in various communities will enhance public 
awareness about the i rnpo rtance of protecting the state's ar
chaeo log ica l resources. Just a few of the events scheduled and 
sources of more information around the slate are: 

Chehalis - Flintknapping Demonstration 
Oct. 7. 10 am-4 pm. Lewis County Mu~curn. 599 N W Fron! St. 

Du Pont/Northwest Landing - Archaeological and 
llistoric Site Tour and Train Ride 
View a video on archculogical research and excavations and ride a 
narrow-gauge railroad down Sequalitchew Canyon to the dock once 
used hy the DuPont Company. At a brown bag lunch on the beach, 
hear talks on the history and archaeology or the area. Al'ter a return 
trip on the train. tour someol' the most significant and accessible sites. 
Oct. S & 6. 9:30 am. Northwest Landing. Parti cipation is li mited to 32 
persons each clay. Register hy calling (206) 924-7063. 

DuPont- 1843 Fort Nisqually 
The Hudson's Bay Company 1843 Fort Nisqually ~itG wil l be open !'or 
public visitation Oct. 7 & 8. 1-4 pm. For directions. contact the City 
or DuPont at (206) 964-8121 . 

Ephrata - 11.<lintknapping Demonstration 
Oct. 5. 7 pm. Public Library. Con tact Kay Dirks at (509) 754-397 1. 

Forks - Underwater· Archaeology 
Learn about the recent underwater archaeo log ical survey conducted 
hy NOAA in the Olympic Marine SancLUary . Oct. 7. 9 am- 3 pm, 
Olympic Natural Resource Center. Contact June Robinson at (360) 
4 17-2364. 

Neah Bay -- '1:akah Coastal Village Exhibit 
Oct. 4-7. 10 am-5 pm. M akah Cul turn l and Research Center. Contact 
museum stal'f at (360) (145-2711. 

Newhalem - Archaeology of the Upper Skagit River 
Slide show and artifact identifi cation. Oct. 7. 1- 4 pm. North Cascades 
Park Visitor Center. Contact l:loh Micrcndorf . (360) 873-4590. ex t. 23. 

l\'orlh Bend - Historical Walking Tour (2 miles) 

Skykomish - lron Goat Trail Interpretive Hike 
Stroll into the past on the Iron Goat Trail as it follows the abandoned 
Great Northern Rai lway route near Stevens Pass. Oct. 7, IO am. Iron 
Goat Trailhead. Contact trail information l ine al (206) 283-1440. 

Tacoma - Candlelight Tour of Fort Nisqually 
Eavesdrop on the pasl as volun teers and staff in period dress go abou t 
li fe as if it were 1855.Oct.6 & 7. 7 pm, Fort Nisqual ly. Point Defi
ance Park. Advance t ickets. small fee . Contact Melissa McGinnis at 
(206) 591 -5339. 

Vancouver - Hudson's Ray Company Conference 
This conference on the history of Hudson ·s Bay Company operations 
in the Paci fie North west covers all as pee ts of fur trade-era history 
from international relations to Native American cultures lo loca l case 
studies and biography . Sept. 29-0cl. I , Red Lion Inn al the Quay. 
Contact Fur Trade Conference at (360) 737-2044. 

Vancouver - Fort Vancouver Candlelight Tour 
Experience times past at this Hudson's Bay Company fort. Oct. 6 & 
7. 7 pm . Contact Rick Edwards at (360) 696-7688, cx l. 3. 

Vancouver - Covington Archaeological Site Tour 
Walking tour o f a Native American archaeologica l site with replica 
longhousc. artil'act display, and discuss ion of local preservation i s
sues. Oct. 7. 2-5 pm, 8510 NE 76th St. Contact Rudy or Ti m Poclhora 
al (360) 254-9218 or 892-6039. 

For More Information 

To find out about events in your community, contact your lo
cal historica l society or I ibrary . Several Washi ngton organi za
t ions also offer general information : 

Office of Archaeology and Historic Preservation - (360) 753-50 I 0 

Governor's Office of Indian Affairs - (360) 753-2411 

Association for Washington Archaeology - (206) 323-1 343 

Mid-Columbia Archaeological Society - (509) 586-4806 

Tuur the historic towns o f M oncton and 
Cedar Fa lls and a railroad camp. Oct. 7. 
I() am, Rattl esnake L ake parking area. 

HOW TO FIND OUR MAIN OFFICE 

Group size is limited. To rGgister. con tacl 
M arie Ruby at (206) 233-1515. 

Pullman - Flintknapping Demonstration 
Oct. 6. I :30- 3 pm. Museum of Anthropol
ogy. Contact Joy Mastrogiuseppe at (509) 
335-3936. 

Richland - Archaeology at Hanford 
Series of lectures, inc luding Flood Basalts 
of the Columbia Pl ateau: Plei stocene 
Cataclysmic Floods: and Early Man and 
lhc Demi se of Washington Elephants. 
Sept. 30, JO am- 12:30 pm. Battelle A udi 
torium. 902 Battelle Blvd. Contact Mona 
Wright at (509) 372-1079. 

Seattle - A1rchaeology Vay 
Children can be arch aeo logists for a day 
as they practice archaeo logica l 'detective 
work·. Bring artifacts for identification hy 
museum staff. Oct. 1. noon- 3 pm. Burke 
Museum. small fee. Contact the museum 
information line at (206) 543-5590. 

Shelton - mstoric Walking Tour 
Self-guided wa lking tour of town's hi s
toric st ream and creek systems. Ocl. 1-7. 
downtown Shelton. Contact Joe Will iams 
at (360) 426-9731. 
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Division of Geology and Earth Resources 
Natural Resources Bldg., Room 148 
1111 Washington SI. S.E. 
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Ross Berglund Honored 
by Paleontological Society 

The Paleontological Society has awarded its Harrell L. Strim
ple award to Ross E. Berglund for his work with fossil crabs. 
Ross was praised for his "'unsel fish spirit of co l laboration with 
resean:hers that is a large part of ... professionalism." 

Ross has had associations with the Thomas Burke Memo
rial Washi ngton State Museum at the Uni versi ty of Washing
ton and the Nat ural History Museum of Los Angeles County . 
He has publ ished several art icles on the fossil crabs of Wash
ington and i s currently working on new manuscripts. He is also 
working on a catal og of fossil collecting sites in Washington. 

Ross received hi s B.S. in geology from Washington State 
Uni vers i ty during World War II. To help with the war effort , 
he put his knowledge of mineralogy to work at the Boeing Air
plane Company, where he spent his entire professional career. 

Upon retirement 18 years ago, Ross embarked on a new 
career in paleontology. He maintains a very well -curated col
lection of fossi ls, which he amassed during his many years of 
fieldwork . Every co l lecting locality is numbered, marked on a 
topographic map, and entered into his permanent logbook. 
Each specimen co l lected is then given a unique number. This 
makes it both easy and useful for other sc ienti sts he contacts 
to help with research on various specimens. 

Ross is noted for teaching those new to fossi l collecting 
how 10 record what is needed for good science. He pl aces most 
of the fossil s he co llects into the cus tody of the appropriate 
specialist for that taxon for research and encourages others to 
do the same. 

WASHINGTON STATE DEPARTMENT OF 

Natural Resources 
Jennifer M. Be lch er Com m1ss1onerof Pub lic lands 
Kaleen Co ttingham - Supervisor 

Department of Natural Resources 
Division of Geology and Earth Resources 
PO Box 47007 
Olympia, WA 98504-7007 
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Stonerose Center Receives Grant 
The Stonerose Interpretive Center in Republic has re
ceived a $50,000 grant to complete purchase of the fossil 
site, build an annex to the Center's current facility , provide 
additional storage and display cabinets, and develop a 
computer program for use in identifying the fossils. After a 
visit to the Center and meeting with curator Lisa Barksdale 
and board member Mary Waring in 1994, Representative 
Helen Sommers proposed a grant and supported the con
cept though the budgeting process. The funds have been 
allocated through the Washington State Historical Soci
ety's budget. 

The Center seeks to further educational interest in the 
exceptional ly rich fossil locality, to encourage scientific 
study of the materials, and to preserve the fossil beds, 
which are among the few such localities open to the public 
for collect ing . By the end of July this year, the Center had 
at least 4,000 visitors. The number of both visitors and 
collected fossi l specimens grows rapid ly each year. 

Stonerose Center hours are Tuesday through Satur
day, 10:00 am to 5 :00 pm. The Center will close for the 
winter October 31 and wil l reopen May 1, 1996. 

NEW DIVISION RELEASE 

Geologic Map of the West Half of the Twisp 1:100,000 Quad
rangle, Washington. Open File Report 95-J, compiled by Joe D. 
Dragovich and David K. :'llorman. geochronology by W. McClel
land. This 63-pagc report includes three data appendices. l plate. 
scale I: l 00.000. Price $3.24 + .26 tax = $3.50. 
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