The Oldest Known Petrified Forest

Winifred Goldring
The Scientific Monthly, Vol. 24, No. 6. (Jun., 1927), pp. 514-529,

Stable URL:
http:/links stor.org/sici ?sici=0096-3771%28192706%2924 %3 A6%3C5 14%3ATOKPF%3E2.0.CO%3B2-X

The Scientific Monthly 1s currently published by Amencan Association for the Advancement of Science.

Your use of the JSTOR archive indicates your acceptance of JSTOR’s Terms and Conditions of Use, available at
http://www jstor.org/about/terms.html. JSTOR's Terms and Conditions of Use provides, in part, that unless you
have aobtained prior permission, you may not download an entire 1ssue of a journal or multiple copies of articles, and
you may use content in the JISTOR archive only for your personal, non-commercial use.

Please contact the publisher regarding any further use of this work. Publisher contact information may be abtained at
http://www jstor.org/journals/aaas.html.

Each copy of any part of a JSTOR transmission must contain the same copyright notice that appears on the screen or
printed page of such transmission.

JSTOR 1s an independent not-for-profit orgamzation dedicated to creating and preserving a digital archive of
scholarly journals. For more information regarding JSTOR, please contact support @jstor.org.

http://www jstor.org/
Wed Nov 22 (09:39:38 2006



“LEINVIQE0LTYI "INIITION CUEJINIA SSIH &0 NOISTALEIONS THL YFANL TNV a8V SEOu0as ‘NS OME SIH NV FONYHOUVI] TENIH Y] “d0Ld1ads
NV ISIIYY THE A9 OEIAOTXE SVM L] CSIEVII TSSOl 40 TIvH ‘HATSAW TIviq HU0X MIAN ZHD NI LISTHXT NV ST NOLILVEOLSET SIHT,  94IS
TANLIA I¥ SNOIGWAOLSEY AZIS-EA1T HIIs “ONTALT NHHM CINCOT ATEVE0Ed 11 §Y ISTHQL HHE L0 OINLINIYVL ¥ S0 QNOQYOHOVE EH]  "ONOOd #3¥dsm
BEWILLE TISHOL HITHM IV STIATT ITYHI AHL ONLMOIS VOIS [V NOILDES X¥00% THL 40 NOIIOOJOIIIY CEZITVIAl NV NIES §1 aNQOU9EI0d THT NI

AN VOTIIH LV dNN0d SLETEOd TISS0d NVINOATI THL J0 NOILVIQLESHY T DI




THE OLDEST KNOWN PETRIFIED FOREST

By WINIFRED GOLDRING
NEW YORK STATE MUSEUM, ALBANY, N, ¥,

Dzresma do come true, sometimes: and
one of the most recent dreams of the
New York State Museum was realized
when on February 12, 1925, there was
formally opened to the publie the restora-
tion (see Fig. 1} of the extensive forests
that flourished in eastern New York a
few hundred million years ago during
Upper Devonian (Ithaea) times. The
history of the discovery of these trees
and the gradual aceumulation of ma-
terial which led to the final solution .of
their nature is almost as interesting :as
the ancient trees themselves.

1. HizTory oF DIRCOVERIES

Bacl in ’69, over half a century ago,
the little village of Gilbea in the Cats-
kills (Sehoharie County) came suddanly
into prominence from a palechotanical
point of view. In the autumn of that
year the upper valley of the Schoharie
Creek ‘was swept by a great freshet
which tore out bridges, culverts. and
roadbeds around the little village of Gil-
hoa. But science, at least, has mueh for
which to be grateful, for at the same
time that all this disaster was cansed the
freshet very obligingly exposed in the
bed rock along the ereek standing stumps
of fossil trees, all at the same level. The
discovery of these trees was deseribed in
the Albany Argus of January 30. 1870,
and in the twenty-fourth Musenm Re-
port (1872, for 1870); and it was con-
gidered of so muech importance that it
was brought hy Professor Hall to the
attention of the British Association for
the Advabcement of Science in 1872
Excavations were made during the year
1870 in the bed of sandstons eontaining
these trees and five stumps and a num-

her of fragments were taken out of this
ancient, forest. The greater part of this
material was brought to the State Mu-
seum, where it has for some time consti-
tuted a remarlkable exhibit of the ancient,
extinet flora of the state. .

The Gilboa collections were suhmitted
for examinatian to Sir William Dawson,
of Montreal, then principal of MeGill

College, and in his day an authority on

the plants of the Devonian. Dawson
placed these trees in a genus of true
ferns, represented by trees, and distin-
guished two species, Psarontus texmialis
and P. ertanus. The genus has in these
later years been thoroughly studied ; and
it has heen found that the structure is
quite different from that of the Gilboa
trees. Moreover, Psaronius belongs to
the Carboniferous, the period of cur eoal
trees, and is much more recent by mil-
lions of years than these Upper Devon-
ign trees. The problem of the nature
and relationship of enr Gilboa trees was
still left to scienece, and seemed incapahle
of solution until the summer of 1920
It had always been assumed that our
Devonian trees had a scattered distribu-
tion—no one dreamed of a vast and ex-

_tensive forest. The old locality had lang

since been eovered up and the rocks at
the level in which the trees were discov-
ered did not outerop again in this area.
Nothing more was heard of these fossil
stumps until in 1897, when Professor C.
8. Prosser, then connected with the New
York State Survey, reported finding
some small specimens, from a higher
horizon, lying loose at Manorkill Falls
about a mile above Gilboa. Occasional
attempts since then to relocate this
primaval forest of the Devonian period

alh
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FIG. 2. BESTORATION OF THE DEVONIAN SEED-FERN TREE _
SHOWING THE BILEAUS BASE, THE GRADUTALLY TAPERING TRUNK AND THE CROWN OF LARGE FRONDS
BEARING AT THE TIP, IN SOME CASLS, THE SEEDS AND SFORE-BEARING ORGANS. RESTORATION BY

Miss WINIFRED GGLDRING.
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were fruitless until the summer of 1820,
when special effort was made to add to
the collection of Devonian plant material
already in the hands of the museum. In
this vear the efforts to relocate the Scho-
harie forest or to find some additional
evidence as to its extent led to the dis-
cavery of upright tree stumps not in the
original loeality. but 6,400 feet south, at
the higher level along the road in the
vieinity of the lower falls of the Manaor-
kill, tributary to the Schoharie Creek
(see Fig. 6). Five specimens were taken
from this site. These trees, as was the
aase with those first diseovered, were
found with their bases resting in a bed
of shale, black or greenish-hlack in color,
and representing the original mud in
whigh the trees grew. This tree local-
ity;which eonstifutes the highest horizon
in which thase stumps have heen found,
has an elevation of 1,120 feet above tide,
and when the Gilboa reservoir is filled
the flow line will be some feet above this
spot. The old locality, on the same side
of the Schoharie just abgve the old Gil-
hoa hridge, had an elevation of 1,020
feet A. T. giving a difference of just
one hundred feef between these two tree
horizons. Sinee 1920 the city of New
York has been doing construction work
at Gilboa, preparatory to impounding
the waters of the Schoharie Creek for
the future use of its citizens. The re-
sultant reservoir will extend over a
length of nearly seven miles and will
drown the village of Gilhoa and its vicin-
ity, including the two above-mentioned
fossil tree localities. In 1921, in the
eourse of quarrying in connestion with
the work on the dam, the old locality,
which is directly at the spot where the
dam was being built, was uncovered and
saven stumpse were found, some of them
too hadly broken to permit removal.
Omne specimen taken weighs nearly a ton
and has a eireumference of nearly twelve
feat (diameter ahout four feet). In a
quarry ahout half a mile (2,300 feet)

al7

down stream from the old locality, trees
were found at a Jevel of 960 feet zbove
tide, 60 feet below the oldest or middle
locality, 160 feet helow the highest level
where trees were found. This quarry,
known as ‘' Riverside Quarry’’ (see Figs.
4, 5}, has yielded the greatest number
and also, on the whole, the largest stumps
found. During one period, eighteen
specimens, were taken from an ares fifty
feet square, not counting those destrayed
in quarrying. One of the largest speei-
mens of this group has a circumference
at the base of approximately eleven feet
{diameter approximately 3.5 feet), a
height of twenty-two inches and a diam-
efer at that height of twenty-one and a
helf inches; stumps of greater height,
but of smaller girth, have heen obtained.
At all the three tree horizons the stumps
were found with their bases resting in
and upon shale and in every case in an

.upright position with the trunk extend-

ing into the coarse sandstone above. The
shale heds representing the muds in
which the trees stood vary in thickness
from six inches to two feet, more often
thin than thiclk.

By the spring of 1924 with the addi-
tiong to onr eollection, which we owe to
the courtesy of the commissioners of the
New York Board of Water Snpply and
the various engineers connected with the
waork, we had in our museum a total of
nearly forty stumps, partial or complete,
and a number of broken pieces. We
have not added to our number of fossil
trees gince then; bhut they have heen dis-
tributed among various museums and
some even have gone into private hands.
Taking into egnsideration with all these,
thase still at the quarry, the weathered
stumps discarded, and those destroyed in-
quarrying, the numher of stumps taken
from these primeval forests must run
into the hundreds, and continued quarry-
ing will bring more to light. ‘‘Riverside
Quarry’’ is nof, included in the area cov-
ared by the Gilboa reservoir, but its
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FIiG. 3.

THE LOWEST FALLS OF THE MANCORKILL, GILBOA, N. ¥,
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THE HORIZON WHERE THE SEEDS AND SPORE-BEARING ORGANS WERE FOUND IS AT THE LEVEL MARKED
WITH A CROSS; THE ARE4 WOREKED EXTENDED SOME DISTANCE TO THE RIGHT.

value as a fossil tree locality will be
greatly lessened with the ecessation of
quarrying operations. Now that the rock
layers containing the stumps have heen
located, it is gquite possible that they can
be traced around the hills and found
outeropping elsewhere. In the area
known, the tree localities have hesn
found stretching over a distance of
something more than a mile and two
thirds. No forest ag old and as exten-
sive as this has anywhere been reported
up to date. We therefore have in east-
ern New York, up to date, the oldest
known forest in the world, and in our
museum .a unique and unmatchable
axhihit.

Except for the discovery of the seeds,

which was quite accidental ag many very .

important discoveries are, we would still
have been left with a forest of fossil
stumps and have heen little better off
than were Professors Hall and Dawson
in 186%. By the merest chance, Dr.
Rudolf Ruedemann, state paleontologist,

who was on the ground with some other
colleetors in the summer of 1920, eame
across a slab of dark shale containing
seeds along the edge of the Schoharie
Creek in the vicinity of the Manorkill
Falls (see Fig. 3). The slab was traced
to the bed of shale from which it was
derived and a number of guod specimens
werg obtained. Later in that summer
the writer and an assistant worked this
bed of shale and a fairly large eollection
of excellent material was obtained, in-
cluding not only the seeds, but another
kind of fruiting bedy, bits of foliage and
roots. Further efforts in the summer of
1923 led to the discovery of a new loeal-
ity about thirty feet south of the original
exposure, and in this and the following
year our already unique collection was
considerahly augmented in both quantity
and quality. Celleeting in the spring of
1925 showed both 'localities to be prac-
tieally exhausted, and hesides this whole
ared, will eventually bhe under the deep
waters of the Gilboa reservoir.
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In addition to stumps, portions of the
trunks of these fossil trees were found in
1920 and later. In the early summer of
1923 bases of stumps were found in
“‘Riverside Quarry’’ with the long, radi:
ating strap-like roots atifached, so that
there cauld no longer he any doubt that
these trees grew im sitw. In 1925 three
specimens of the outer bark showing
peticlar sears were brought in by Mr.
R. Veenfliet, Jr., a local collector. The
greatest numbers of the trees comprising
these ancient forests were of this ““Gil-
hoa’ tree type, but evidences of two
other kinds of frees have heen found.
(One is a Protolepidodendron, a lycopod-
like tree, similar to the Naples tree, Pro-
tolepidodendron primaevum (Rogers),
known for so many years fram the Port-
age heds of eentral New York. This tree

919

has not yet been deserihed. In the fall
of 1925 ftwo specimens of another type
of tree with long, grass-like leaves on the
trunk were collected in ‘‘Riverside
Quarry,’’ and they have been described
under the name Sigillaria ? gilboensis
(N. Y. State Museum Bull. 267, 1926} as
another lycopod type of tree.

In the early summer of that year a
rootstock was found in the same quarry,
which may helong to either of the last
two mentioned types of trees.

2. Urrer DEvONIAN (GEOGRAPHY AND
PREYENT GEQLOGY

The Gilboa trees afford an index to
the geography of the western Catslkills
and the Schoharie valley during the late
Devonian period to whieh they belong.
Guring these times, the present Catskill

FiG. 4.

FINEST, OF THE FO35IL TREE STUMPS,

RIVERSIDE QUARRY, GILBOA, N. Y.
THIS QUARRY [§ LOCATED ALONG THE SCHOHARIE CREEK, ONE HALF MILE BELOW THE DAM.
THIS QUARRY WAS TAKEN THE STONE USED IN THE DAM AND THE GREATEST NUMBER, AND THE

From

THIS CONSTITUTES THE LOWEST TREE HORIZON AT 960

FEET ABOVE TIDE.
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FIG. 5. FOSSIL TREE 3TUMP IN RIVERSIDE QUARRY
BEING REMOVED FROM THE SPOT WHEEE IT HAD RESTED FOR MILLIONS OF YEARS.

FIG. 6. FOSSIL TREE STUMP

IN PLACE AT THE HIGHEST TREE HORIZON AT 1,120 FEET ARGVE TINE, ALONG THE ROAD ABOVE THE
LOWEST FALLS OF THE MANORKILL. THE MIDDLE HORIZON {1,020 FEET ABOVE TIDE} IS AT THE
SITE OF THE GILBOA DAM.
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Mountains formed the low shore-line of
a shallow sea; and the econtinental land
lay off to the east of the Catskills, ex-
tending far into the present area of the
Atlantic. This shallow sea covered the
interior of the state and ecountry and
received the heavy drainage from this
eastern land mass. The southwesterly
flowing rivers brought down débris of
the primitive vegetation with which that
lost land was wooded, and scattered the
remaing, leaves, stems, hranches, ete,
‘through the vast delta and shore de-
posits. Perhaps nowhere else in the
known records of the rocks is there such
an extraordinary acceumulation of the
land flora of this geological age ag in
these sands which underlie the slopes of
the Catskills westward inte the Alle-
ghany plateau. Plant remains were
mingled with the earliest of the fresh
water mussels which burrowed in the
gands of the river mouths; at times the
rivers carried the forest growth far out
among the marine deposits and it was
mingled with the animal remains aof the
salt gea. This close intermixture of ter-
restrial and marine conditions is most
ahundantly shown in the lower or earlier
part of the Catskill terrane. The coasts
of those days were very unstable, which
would give a swampy shore-line. Forests
of primitive trees grew along these shore-
lines, spreading down to the water’s
edge. Gradunal submergence of the coast
" carried these frees beneath the water and
the sediments piled up over their hases.
At a later period when the sinking basin
wag again filled by deposits the forest
again erept down to the water’s edge.
The discovery of these horizong of fossil
tree stumps shows that three successive
forests flourished here, were submerged,
destroyed and buried. The fact that the
stumps are buried in a fairly coarse
sandstone indieates a rapid destruetion
and burial.

The gealogie horizon of the occurrence
of the Gilboa trees apparently is the

221

Ithaca formation. The Oneonta is char-
acterized hy red heds and they are not
found as low as any horizon containing
tree stumps. Red heds characteristic of
the Oneonta are seen a few feet ahove
the highest tree harizon at the Manorkill.
Collections made at a higher horizon
four miles to the south at the intake of
the tunnel show a prevailing Ithaca
fauna; and it is therefore apparent that
we have an intermingling of Ithaca and
Oneonta sediments. The fresh-water
unie, dmnigenin catskillensis, occurs in
a massive sandstone one and a half miles
northeast of Gilhoa, some 600 feet abave
the level of the Schoharie Creek at Gil-
hoa, which elearly indicates that the hoxi-
zon of this shell is above that of the tree
trunks found at Gilboa. The Ithaeca
fauna is also present on the hillsides
above Gilboa; and all this indicates that
we have in this area an interfingering of
the Omneonta and Tthaca sediments.

3. 8rrUCTURE oF Girbos TREES

A full, teehnical description of the
Gilhoa, trees may he found in a previous
article by the writer (N. ¥, State Mus.
Bull. 251, 1924, pp. 50~-93) by those who
care to go into more detail than is given
in the following deseription.

The stumps taken from the three hori-
zons show great variahility in size and
some variability in shape (see Figs. 7,
&}. The bhases of the stumps are bulb-
ous, as might be expected of certain
trees growing under swampy conditions,
and show a circumference at the hase
from three feet and less up to nearly
twelye feet (diameter less than one foot
to nearly four feet). In general, the
height, at which the trunks were broken
off variey from a few inches over one foot
to ahout three feet or slightly over, but
in the spring of 1925 3 large specimen
was taken from ‘‘Riverside Quarry,”
which extended up inte the trunk for
five and a half feet. Some of the

stumps narrow quite gradually from the



THE SCIENTIFIC MONTHLY

522

RAHONL (¢ SIHG
U4 SATONY LHOIY IF¥ WILTMVIA {STHONI 9f (Fudid NI Lgorg
06 I4ET) WIIAWYHD LSELVAYD {STHONI g IHMTY  CISvd
HHE TACEY AUTVAQYED SMONEVN JdNALS HEJ, ‘EOSSIL BNINT

-HIDNTHLS 40 SQEVELS TITIVEVY §SET Y0 S¥0M THI BNLMOHS
HJAL FANVITHE HHL d0 AWMLY TISZ04 '8 "PId

) "(SMHONT §'0F WELEWY
-[1) SHHONI ¢ XA § ASVE I¥ EONITTAINAI NG
{I9%d § LOOYY CHOTFH CEASSIL DNINZHISRINLS
A0 SUNVHIS DNIOVIEALNT £0 ¥UOMIEN THI O8NV
TSvd EHE HA0DY DNIMOWUYN QIIVH HNIMOHS

HIAL SITIZXETL
§HI 40 JWOLS TISSCd 'L "9Id




THE OLDEST PETRIFIED FOREST

hulbous base into the trunk, others very
abruptly. The parts of trunk above the
heights shown in the stumps, which have
been found infrequently, are in a flat-
tened econdition. The museum has two
of these gspecimens, one over four feet
long and the other over three feet long.
In the case of the latfer, which was
taken from the underside of an over-
hanging ledge, as much again of the
trunk had heen broken away and lost;
and, bevond the section obtained, the
trunk eontinued into the solid rocks with
little, if any, diminution in width. An-
other specimen, too poor to be removed
from the roek, showed some twelve feet
of slender trunk which must represent a
portion near the top of a large frunk or
the trunk of a very small free. Judging
from the stumps and the portions of
trunks, the largest of these trees must
have reached heights of thirty to forty
feet. .
The outer cortex is the only strueture
of the stumps and trunks of these freeg
that is to any extent preserved. The
interior structures have heen washed out
and the ecavity left filled with sand
which has helped preserve the shape of
the stumps in fossilization. The strue-
ture of the auter cortex is similar to that
geen in a group of Carboniferous seed-
ferns {Lyginopteris, Heterangium). Tt
congists  of interlacing strands of
strengthening tissue ({sclerenchyma),
forming a netwark or more or less paral-
lel (see Fig. 9}, In transverse sectionsg,
unlike the Carboniferous forms, the
selerenehyma appears in the form of
dots or short thick irregular lines, irreg-
ularly scattered. This zone of the outer
cortex varies from an inch or less to sev-
eral inches in thickness, depending upon
the size of the stumps. In the majority
of cases, the ontside portion of the auter
cortex i missing, but it is well shown in
several cases. The outer surface is
marked with shallow ridges and furrows,
in gome cases giving the effect of a hark;
in other cases the outer surface is gnly

323

irregularly furrowed and wrinkled or
even just roughened, some of which is
undoubtedly due to shrinkage in preser-
vation; but in either case the outer sur-
face appears to be composged of layers of
sclerenchyma forming a kind of bark,
which in the living tree probably had a
covering of ramentum or fibers. The
underside of the base of the stumps {see
Fig. 10) is quite strikingly furrowed in
a radiate manner, and in some specimens
a depression is seen at the center. The

" base as well ag the sides has the outer

zone or covering of selerenchyma layers
above which is the zone several inches
thick, varying aceording to the size of
the stumps, of interlacing selerenchyma
strands.

The interior structure of the trunk for
the present remains unknown. A frans-
verse section of one of the smaller trunks
shows toward the center an irregular,
thin ring of sclerenchyma tissue and
within this ring and to some extent out-
side are irregularly scattered strands of
selerenchyma  tigsue. The seattered
gelerenchyma strands may he due en-
tirely fo some maceration before preser-
vation; but the ring itself appears to he
a definite zone, part of a misging eentral
cylinder of strengthening tissue. Trans-
verse seetions of larger trunks were
made, but nothing was found. Success
in this line ean probably only be attained
when a petiole or rachis of a frond is
found preserved in such a eondition that
thin seetions can he made for study.

In the earlier colleetions specimens of
roots were found, but no stumps were
taken with roots attached. This brought
forth criticism. of our statement that the
stumps were buried in sitw. The discov-

_ery in the spring and early summer of

1923 of specimens showing the under-
side of the tree hases with roots attached
(see Fig. 11} finally settled the question.
The rools are leng and strap-like and
radiate from the margin of the base.
One specimen was obtained under diffi-
eulties and set up in conerete to form a
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FIa, 1L

BHOWING THE RADIATING STRAP-LIKE ROAQTS.
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UNDERSIDE OF BASE OF SMALL STUMP
STuMp 14 INCHES IN DIAMETER. - SLAB § FEET 4

INCIIES BY § FEET 7 INCHES.

museum exhibit, through the kindness of
Mr. Henri Marchand, who was then
waorking on the (lhoa restoration. The
slah, as exhibited, measures five feet
gseven inches by six feet four inches.
The base of the stump is ahout fourteen
inches in diameter, and the radiating
roots, from one half ineh or less in width
to . ground an inch, extend without
termination as far as the rock is pre-
served. From a study of this and other
specimens it appears that the roots were
undivided. Much larger specimens were
found in the quarry with roots at least
nine feet long, but it was impraecticable
to get them out. The museum specimen

is in sandstone, seen from the under
side; but other specimens were found on
the dumps some time later, showing the
impression of the root base in the shale
bed beneath the sandstone, often with
the radiating roots well shown. The
shale hed, as pointed out previously,
repregents the muds in which the trees
grew,

The fronds of the Gilboa tree are
compound, tripinnate {three divisions},
and judging from the fragments and
larger specimens collected, were at least
six to nine feet long {see Figs. 12, 13).
The pinnules were bilohed, with the
lobhes slightly reeurved. The impression
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of the main rachis or stem of the frond
in- the widest part varies from three
eighths ineh to five eighths ineh in the
larger specimens. Both the primary and
secondary divisions are alternately ar-
ranged. The petiales are deseribed as
slender and muych expanded at the base
and spirally arranged in ahout five
ranks.
peticlar sears were collected in the sum-
mer of 1925; but, as yet, the museum. has
not located any specimens of frunks
showing the attachment of the petioles.
About 1870 ar 1871 a Mr. Lockwoad, of
(Gilboa, found the upper part of one of
these trunks, with its leaf scars pre-
served and petioles attached. The speci-
men was deseribed hy Sir William Daw-
son as probably the upper part of one or
the other of his species of Psaronius
found in the same bed.

The seeds of this Upper Devonian tree
{see Wig. 14) béar a strong external re-
semblance to those of the Carbaniferons
seed fern, Lyginopteris oldhamin, and to
other Lyginopterid seeds. They were
horne in pairs at the end of forked
branchlets and were probably borne near
the tip of the frond. Sometimes the
dichotomies are sueh a short distance
apart as to bring, frequently two, some-
times three, pairs of seeds cloge together,
giving a eclustered effect to the seeds.
The seed is broadly oval (measuring in
the larger specimens 5.3 mm x 2.5 mm
to 6.4 mm x 3.4 mm)} and inclosed in an
onter husk or copuole, which in some
cases appears to be lobed. Separate nut-
lats were found. They oceur in groups
- ot small, rounded, thick bhodies.

The second type of fruiting hody
found has been interpreted to be part of
the male fruetification, a sporangia-
_ hearing organ {sporangiophore), though
no geparate sporangia have heen found.
These sporangia-bearing argans are
madified pinnules; they are rounded-
oval, saucer-shaped to funnelshaped,
and are borne on branching pedicels. It

Specimens of outer bark showing
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is helieved that the sporangia were clus-
tered gnd attached to the underside of
the sporangiophore near the place of
attachment of the pedicel and extending
out toward the margin. _

The two species deséribed by Dawson
were distinguished by the arrangement
of the sclerenchyma strands of the cuter
cortex which he interpreted as aerial
roots; and to-day the species can stand
only on those characters upon which
they were originally separated, since we
have diseovered nothing further to add.
His ““Psaronius’ textilis (Fig. 7) is
distinguished by a network of interlae-
ing strands of sclerenchyma and
“Psaronius’’ erignus (Fig. 8) by more
ar less parallel strands. Only one kind
of foliage has been found; also only one
type of seed and male fruetification. It
wotild appear then that only in the in-
ternal structure of the trunks eould
these two species of trees be distin-
guished while living; for if the two
species differad in foligge and fruetifica-
tions, with all the eollections that have
heen made, some evidence of this would
have come to light. There may, how-
ever, be another explanation of this.
The fact that stumps of the textilis type
have been found in numbers greatly in
excess of those of the ertanus type may
account for the collection of only one
kind of foliage and fruetification, espe-
cially since the localities from which the
collection of this material was made were
few and of limited extent.

4. DESCRIPTION OF FORESTS AND
RESTORATION

By June, 1922, after more than half
a century sinee their first discovery, we
were in a position to place our trees in
their proper relationship and fo attempt
a restorafion. These (ilboa trees in gen-
eral appearance must have resembled
the tree ferns of fhe tropies to-day, and
also of the anecient Carboniferous and
Upper Devonian times. The Gilhoa
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THE OLDEST PETRIFIED FOREST

trees, however, do not belong in this
group; they were higher types (seed
ferns or Pteridospermophytes) standing
in a position between the tree ferns and
higher zeed plants, and they differ from
the true ferns in the possession of seeds
and in the higher organization of the
trunk. Since the name Psaronius had to
be shandoned for these seed ferns, a new
genus was created, Eospermatopteris,
meaning ‘‘dawn of the seed fern’' (from
the Greek: eos—dawn; sperma—seed;
pteris—fern), and the two species now
stand as Eospermatopteris textilis (Daw-
son) and E. erianus (Dawson).

As. already pointed out, these trees
grew along a low swampy shore. They
probably reared themselves to heights of
at least twenty-five to forty feet and
bore fronds at least six to nine feet in
length, on the tips of some of which were
horne the seeds, The bulbous base un-
doubtedly was buried in the swampy
mud for some distance, as the roots are
not heavy and the tree otherwise would
1ot have adequate support. The foliage
of the trees was not heavy, much looser
than: in the tree ferns of to-day and the
pinnules or leaflets were far apart (see
Fig. 2). There could have been no dense
shade in this primitive forest; except
perhaps for the heavy moist atmosphere
sunlight could easily filter through. No
higher forms of life existed there. The
hum of insects was not heard, for there
were no insects here at that time. All
the sounds one wauld hear ecould one
have heen in that ancient forest would
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be the murmuring of the winds in the
tree tops or sounds from the neighbering
gea or at times the howling of destrue-
tive storms. Three sueh forests, un-
daunted, reared themselves in all their
glory, were ent down by the sea, buried
and fossilized.

The restoration of the Fossil Forests
of Gilboa (see Flig. 1) was executed by
the artist and sculpter, Mr. Henri
Marchand, and hiz song, Paul and
(Georges, under the supervision of the
writer, Ag shown in the accompanying
photographic reproduction, it includes
an idealized reproduction of the Gilboa
area, showing the three forest lavels, and
here the actual fossil stumps arve used.
In the center foreground flows the Scho-
harie Creek, which is joined at the left
in a series of falls hy a tributary, such
as the Manorkill, TLooking across and
heyond this fossil section one gees the
painting of our vision of this ancient
forest as it might have looked in the
height of its glory. The lycopod-like
trees (Protolepidodendron), which grew
in small numbers in thesa forests, are
also shown in the painting. At bath
sides of the painting are life-size restora-
tions of the (Hlboa tree, which merge
imperceptibly into the painting. The
artist has depieted so understandingly
and skilfully the charaeter of the forest
with its heavy moist atmosphere that
this restoration is at the same time both
a seientific reproduction and a beautiful
piece of art.



