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Abstract
A singJe_ spet imen ,onrain ing a Lasr of  a rurr le carapa(e and a bone l ragment f rom a larger animal
rrc Ihe { i r i '  rerrebrare fossi ls  found in rhc ChuLlanut  Formar ion.  The Clar l  Poinr  ourcro-os I  What-
com Co., \{ash. ) where this sp€rimen rras colleded also contain large calcareous concrerions rhat
superficially rc'semble bones or logs. These pseudofossils probably account for local tales of a Jossil
d ino.aur 'cpuled f rom thc Chucldnur Formar ion.

Introducl ion

Excavation of foundation ueoches for a hor:se built io 1960 near Bellingham, \Vhat-
com Co., at Clark Point (T 37 N, R 2 E, S\0 corner Sec 13) uncovered a piece of
siltstooe that cootaios the firsr vertEbrate fossils fouod io the Chuckanur Formarion-
The property owoerq Mr. and Mrs. Douglas Clark, assumed the specimen to be a
mollusc shell or leaf imprint, but their loao of the specimen to rhe WestelD Washing-
ton University Geology Departmeot iq the spriflg of 1981 led to re€oglitioo rhat rhe
rock contains the cast of the interiof surface of a turtle carapace and a booe fragment
from a larger animal. Though carbonized leaves and log casts are abundant io the
Chuckanut Formation, the only previously known animal fossils are fresh-water
molluscaqs found at a few ioland localities ( Pabst 1966).

Previous Paleontology Studies
The Chuckanut Formation consists of a rhick, sffoogly folded series of arkosic sand-
stone, shale, and conglomerare beds exposed on rhe westeln flaoks of the Norh Cascades
ia I7harcom, Skagit, aod nottherl Snohomish counties, ITashingtoo. Stratigraphic
measurements by Glwer (1935) aad Weaver (1937 ) indicate a total thickoess of
about 3000 m along Chuckanur Dlivq whereas Miller aod Misch (1963) repoft
4600 m, aod possibly 6100 m of section east of American Sumas Mountaio near the
U.S.-Canada bordet.

Paleontologic studies began in 1841, when James Dwight Dana of the \iTilkes

Exploring Expedition collected plant fossils from Bellingham Bay. Descriptions of
plant species were published by Lesquereux (185!), Newberry (1861), and Knowltoa
(1p02). Detailed paleobotany studies were made from 7948 to 1952 by Pabst, and
a Posthumous monograph (1966) conrains a revievr of the paleobotany aod paleoecology
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of these rocks. Ill health preveoted Pabst from completing studies of the abundant
angiosperm fossils, and her published work includes only the ferns, conifers, and rushes.
Pabst believed the Chuckanut sediments were deposited in a continental basin having
a warm-temperate to subtropical climate, wirh a flora similar to rhe lowland rain
{orests presently found in Mexico, Central America, and nonhern South America.
Palynological investigation of the lower 1)55 m of the rype section ( Griggs 1966)
iodicates the presence of more tharr a dozen species of fiowering plants and geoerally
confiflns Pabst's interpretation of the paleoecoiogy. Sediment characteristics indicate
that depositioo occured mosrly along meaodering rivers and adjacent floodplaios
(Johnson 1981).

Chuckanut plaot fossils are similar to eady Terciary floras from othef western
localities, particularly the Paleocene Fort Union Formation. Pabst believed rhe lower-
most Chuckaour was very late Cretaceous, with the rocks being predominantly Paleo-
cene. Radiometric dates suggest that the sedimeots are somewhat younger than pre-
viously recognized. Frizzel (1979) refers to the Chuckanut as being eady to middle
Eoceoe, based oo a siogle fission track date of 50 my frorn the uppe! part of the strati-
graphic secrion. Fission uack dates of detrital zircor have recently been obtained at
the University of \i/ashington for about a dozen specimens of Chuckanut sediment and
confirm that the formation is early to middle Eoceqe (Samuel Johnson, pers. comm.).

Verlebrale Remains
The turtle fossil (Fig. 1) was excavated from a thinly beclded siltsrone layer within
a series of beds which are predominately saodstone. The carapace is 12 cm long, 13
cm wide, and 2.5 cm deep, haviog a nearly circular outline and low atch. The cast
represeors the bony dermal shell, marked by 9 shallow corrugatiofls on either side of
the veltebml columo. The specimen is somewhat eroded, but remoants of the original
bone are preseot. X-ray fluoresceoce analysis shows that this material cotrsisrs of cal-
cium phosphate, aod SIIM examination teveals preseryarion of fil.rrous orgarrc ruarlx
(Fig. 2). Vertebral processes ale preserved as a central linq teprcsenring dorsal ver-
rebra 1-10, r'ith faint iodications of the first sacral vertebra. Nine pairs of free ribs
attach to the vertebral column, fused to the dermal shell 0.5-1.0 cm from the vertebra,
with the ribs formiog the valleys of the shell corrugations.

The specimen lacks characteristics needed for complere ideotificarioo, but genelal
features place it in the Testudinoidea superfamily ( Roemer 1968). Members of this
gfoup ale known from late Cretaceous to Recent and include mosr liviog pond and
swamp turtles. Two carapaces identified as BaptemJtJ werc reported from the Roslyn
Formation (\7heeler 1955), a sedimentary unir from Eastern I7ashington similar in
age and lithology to the Chuckanut. Bd.pte?nlr belongs to the Dermaremydidae family,
a primitive testudinoid group ftom the late Cretaceous and locene of North America.

One cm belovr the carapace rhe rock cofltains a fragment o{ bone too large to have
come flom the ruffle (Fig. 3). The ftagment is exposed in cross section and has a
flattened assymetric 26 by 6 mm oval shape. A deose 0.5 mm cortical layer encloces
the porous ioner material. Though too incomplete to be identified, this bone indicates
that the Chuckanut depositiooal basin was inhabited by some larger vertebrate.

Clark Poiot consists of steeply dipping beds of arkosic sandstone ioterlayered with
lesser thicknesses of sandy shale and conglomerate. These beds are sffatigraphically
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Figure l. Cast of the interior surface of turtle carapace from Clark Point, near Bellingham, Wash-
tnstoD.

Figure 2. Side view of specimen, showing porous bone fragment, and remnants of original dermal
sheII.
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Figure I. SEM photomicrogr.ph of tu.tlc shell materinl, sho$ing organjc matrix. l4tx
magnification.

slightly above the Chuckarut Bay outcrop dated at 50 my by Frizzel (1'979). The

exact site q/here the turtle fossil was found is no longer accessible, but this stratum is

exposed io trearby beach cliffs. Examination of these rocks turoed up no additional

vertebrate fossils, though carbooized plant material is common.

Pseudolossils

About a dozeq large objects resembliog fossils are €xposed near sea level at a smal
inlet near the tip of Clark Poiot. These occur in well-sorted, massively bedded arkosic
sandstooe aod consisr of elongate flatrened-cylindrical masses typically diyided itrto seg-
menc (Fig. 4) that bear a venebra-like aPpearance. These objects may account for

undocumented reports of fossil reptiles ftom rhe Chuckanut Bay area (HoPkins 1965,
p. 20; W. H. Mathews, University of British Columbia, pers comm.). Though super-
{icially resembliog vertebra, the objects are too large aod lack such derails as spinal
processes, rib aftachments, or articuladng surfaces. They are simila! in size and shape

to casts of logs fouod throughout the Chuckaqut Formation, but lack the carbonized

ouref layer present ar other locatioos.
The objects are about 10-10 cm in diameter and have expmed lengths of up to

3 m. They are flattened cylioders oriented with the major axial plane parallel to bed-
ding and ioog axes parallel to each other. These masses are textually identical to the
sulroutrdiog sandstone but e{fervesce stroqgly in dilute HC1, showiog that they coo-
tain large aoounts of calca!€ous cement. In cootrast, like mosr Chuckaout sedimeot
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Figure 4. \l/eathered calcareous concretions exFosed on beach clilf at Clark Point.

( Kelly 1970), the surrouoding rock is cemented by phyllosilicates. The composition and
shape of these objecrs suggests that they are calcafeous conffetions.

The segmented appearance results from dissoludon of carbonate cement aloog
joint planes that cut the conceotntioos perpendicular to their long axes. These
joints are expressed ooly in the concretions and do flot extend into the adjacent phylosili-
cate-cemented saodstone. In thio section ao esdmared 10-20 percent sparry calcite
cement caD be seeo filling pores. Most of the Chuckanut sandstooes have phyllosilicate
pore filliogs and low porosity- The concretioos musr have formed before the poles
were filled with diagenetic phyllosilicates, iodicatiog that theh formation was an eady
eveot in the history of the rock. The joiot fracrures may have originated during fold-
ing; the fracnrres do not extsod outside the concletions because either the sandstone
was oot cemeotd by phyllosilicates when folding took place, or the phyllosilicates b€-
haved more plastically than the carbonate. Calkin (1959) observed "spineJike" cal-
careous coocletions in coastal outcrops of Chuckanut sandstone on Lummi Island. These
coocletions ale abundant but lack the segmentd patterns preseot at Clark Poirrr.
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